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Foreword 
America's forests and rangelands provide valuable commodities and amenities for U.S. 

citizens. Forests and rangelands account for two-thirds of all U.S. lands, and 40 percent of 
those lands are owned by the Federal Government. Forests and rangelands generate clean 
water, forage for livestock and wildlife, timber for construction, habitat for fish and wildlife, 
space for recreation, and pristine wilderness settings. The demands for these products and 
services rises as the country's population grows and leisure time increases. Thus, we are faced 
with increasing conflicts over the use of forests and rangelands, especially the Federal lands, 
and concerns about their long-run protection. 

Congress enacted the Forest and Rangeland Renewable Resources Planning Act (RPA) 
in 1974, to assure long-term sustainable management of our Nation's renewable natural 
resources and to increase public involvement in associated policy and budget debates. In 1976, 
Congress amended RPA in the National Forest Management Act (NFMA) to guarantee 
sustainable management for the national forests managed by the USDA Forest Service and to 
assure active public involvement in the forest planning process. 

Congress questioned the effectiveness of planning at the forest level under NFMA and 
expressed concern over the direction the process is headed. Most local forest plans have taken 
much longer to complete than anticipated, and frequently Congress has been asked to address 
controversial issues that it expected to be resolved in the planning process. Numerous 
administrative appeals and litigation of forest plans have come from environmentalists, 
business interests, and local governments. 

In 1989, the House Committee on Agriculture, together with the House Interior and 
Insular Affairs Subcommittee on National Parks and Public Lands and the Senate Committee 
on Agriculture, Nutrition, and Forestry, requested that the Office of Technology Assessment 
examine the Forest Service's use of resource planning technologies. In Forest Service 
Planning: Setting Strategic Direction Under RPA, released in July of 1990, OTA evaluated 
past RPA efforts and identified options for improving RPA's contribution to long-range 
planning and to policy and budget deliberations. This second OTA report on forest planning 
evaluates technological, biological, social, economic, and organizational dimensions of 
national forest planning. It discusses the agency's planning technologies, the appeals and 
litigation processes, and the relationship between national planning under RPA and 
forest-level planning under NFMA. The assessment presents options for Congress that could 
improve forest planning under NFMA. 

!_OHN H. GffiBONS 
Director 
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Chapter 1 

Summary 

INTRODUCTION 
The Forest Service is one of the major Federal 

land managing agencies. It has been part of the 
Department of Agriculture since 1905, and now 
manages some 191 million acres ofland in 43 States. 
The Forest Service Organic Act of 1897 and the 
Multiple-Use Sustained-Yield Act of 1960 (MUSYA) 
guide the management of these lands, providing for 
a variety of uses and outputs--commodities (e.g., 
timber, livestock forage, and fuels and minerals) and 
unmarketed values (e.g., recreation, wildlife habitat, 
and water flows)--and requiring management for 
sustained productivity. 

The laws provide little guidance on how to 
balance the various resource values and assure 
sustainability. Initially, conflicts were managed by 
separating uses over space or time. However, 
demands on the resources have continued to climb, 
and unmarketed resources are now more widely 
valued by our society. Congress enacted the legal 
requirement for national forest planning in the 
Forest and Rangeland Renewable Resources Plan
ning Act of 1974 (RPA). The principal purpose of 
RPA was to establish a national strategic planning 
process for meeting these conflicting demands while 
assuring the sustainability of America's renewable 
resources. RPA also directed the Forest Service to 
prepare integrated land and resource management 
plans for units of the National Forest System. As part 
of the RPA Program, the Forest Service was to 
develop the plans in accordance with MUSYA and 
the National Environmental Policy Act of 1969 
(NEPA). 

Congress amended RPA with the National Forest 
Management Act of 1976 (NFMA). (See box 1-A.) 
NFMA was largely a response to lawsuits that would 
have substantially reduced Forest Service timber 
sales. The new law provided guidance for forest 
planning by further emphasizing environmental 
considerations and quality standards. Congress also 
intended NFMA to aid in implementing MUSYA. 
Under NFMA the Forest Service retained much of its 
discretion in managing the national forests, but was 

required to involve the public in the planning 
process. 

Significant administrative and legal challenges 
have plagued national forest management and forest 
plans over the past 10 years. Congress has expressed 
concern about potential impacts of appeals and 
litigation on timber sales, employment, and budgets. 
Some of these challenges call for improving Forest 
Service compliance with environmental require
ments. Others call for improving public involvement 
in the planning process. Still others blame FORPLAN 
-the planning technology the Forest Service has 

Box 1-A-NFMA Planning 

The National Forest Management Act of 1976 
(NFMA) was largely an amendment to the Forest 
and Rangeland Renewable Resources Planning Act 
of 1974 (RPA). RPA, as enacted, required the 
Forest Service to prepare land and resource man
agement plans for units of the National Forest 
System. The agency was to use an interdisciplinary 
approach to integrate physical, biological, eco
nomic, and other sciences. NFMA added guidance 
for public participation and for Forest Service 
considerations and standards in the planning proc
ess. These land and resource management plans are 
often called forest plans, and the process is typically 
called forest or NFMA planning. 

chosen as its analytical tool-for a planning process 
that is complex and insensitive to nonuse values, 
such as preserving endangered species. 

This OTA report presents a comprehensive as
sessment of national forest planning by the Forest 
Service. It evaluates technological, biological, so
cial, economic, and institutional dimensions of 
forest planning. The report discusses the appeals 
process and the merits and weaknesses of the 
agency's planning technologies . It then presents 
options for Congress that could improve forest 
planning under NFMA. 

-3
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FOREST PLANNING AS 
STRATEGIC PLANNING 

Strategic planning is a process for establishing 
management direction. The 1897 Organic Act, 
MUSYA, NEPA, RPA, and NFMA implicitly re
quire a strategic planning process for the national 
forests. The Organic Act and MUSYA establish the 
basis for the Forest Service to accommodate uses 
and provide outputs while sustaining forest ecosys
tems. MUSYA acknowledges that people's needs 
determine the proper mix of uses and outputs, and 
that the mix can change over time. NEPA provides 
a framework for reporting intended actions and 
possible results of those actions to the public. RPA 
requires the Secretary of Agriculture to evaluate the 
Nation's renewable resources and to consider their 
future use and sustainability. NFMA establishes 
management considerations and environmental stand
ards and guidelines, and requires public involvement 
in developing and revising management plans. 

Strategic planning goals must be specific enough 
to provide clear direction for management activities 
and concrete enough to measure success. A forest 
plan should identify what kind of uses, outputs, and 
conditions are feasible and desirable. It should focus 
on issues of public concern, explaining how man
agement will affect key sites, produce important 
outputs, and protect vital resources and ecosystems. 
By focusing on issues and explaining management 
changes, a strategic forest plan can guide the agency 
and inform the public. 

MULTIPLE USE AND 
SUSTAINED YIELD 

Multiple use, according to MUSYA, is the man
agement of renewable resources on the national 
forests to best meet the needs of the American people 
without impairing the productivity of the land. The 
Act calls for forest management based on relative 
resource values, not just on maximizing returns or 
outputs. 

Multiple-use management has come to mean 
either joint production (using the same land for 
several uses simultaneously) or dominant use (using 
different parts of the land for different uses). 
Management based on joint production is difficult 
because of the lack ofbiological and social informa
tion on ecological interactions. Dominant-use man

agement is complicated by the difficulty of deter
mining which lands to manage for which uses. 

Multiple use, to some, implies use of commodity 
resources (e.g., timber, livestock forage, and miner
als). Areas where laws restrict commodity uses, 
however, such as recreation sites and wilderness 
areas, can still produce multiple values (e.g., recrea
tion, wildlife habitat, and water flows). As a concept, 
multiple use assures consideration ofvaried resource 
uses and outputs, and seeks an appropriate balance 
among these. However, the concept provides little 
guidance for managers on how to balance conflicting 
uses and outputs. 

MUSYA represents the first attempt by Congress 
to apply the goal of sustained yield broadly, to all 
renewable resources. Sustained-yield management 
requires maintaining the productivity of the land 
while producing high levels of annual outputs. 
Sustained-yield management of the national forests 
has been compromised by a lack ofknowledge about 
ecological and social relationships and by a techni
cal bias favoring production of individual resources 
over ecosystem management and protection. (See 
box 1-B.) 

PUBLIC INVOLVEMENT IN 
FOREST PLANNING 

The Forest Service has a long history of soliciting 
public input in its decisionmaking processes. Before 
NFMA, this was generally informal and sporadic. 
With the enactment of NFMA, Congress reinforced 
the public's right to participate in agency planning 
and decisionmaking. NFMA embraces the notion 
that conflicts can be addressed best by integrating 
the public into the decisionmaking process early and 
often. 

Consensus today is that the Forest Service has not 
used public input efficiently or effectively in its 
planning process. Much current criticism is similar 
to that heard at least 20 years ago: the agency asks 
for public input, but the input does not affect final 
decisions. Despite numerous opportunities for indi
viduals and interest groups to participate throughout 
the planning process, many final forest plans appear 
not to accommodate public concerns. 

The ineffective involvement of the public in the 
planning process may result from several factors: 
use of incorrect models ofpublic involvement, lack 
of information on how to involve the public, 
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Box 1-B-Trust Fund 

The National Forest System is, in many respects, 
comparable to a trust fund established to provide 
continuous and pennanent natural resource bene
fits. The 1897 Forest Service Organic Act estab
lished forest protection, stable water flows, and 
continuous timber supplies as the purposes for 
forest reserves. The Multiple-Use Sustained-Yield 
Act of 1960 requires the Forest Service to maintain 
the productivity of the land. Such direction shows 
Congress' desire to maintain the resources of the 
national forests, much as the assets of a trust fund 
are conserved. In the forests and the trust fund, 
managers are responsible for protecting the assets. 
Annual benefits are important, but preserving the 
productive assets is paramount 

Two aspects of the National 'Forest System 
complicate the trust fund analogy. First, the annui
ties of the National Forest System include not only 
uses and outputs, but also nonuse values (e.g., 
various aspects of relatively undisturbed ecosys
tems). Second, the Forest Service, as required by 
law, provides the public with opportunities to 
participate in the national forest planning process. 
Thus, the public both benefits from and influences 
the management of the National Forest System. 
This contrasts with traditional trust funds, where the 
beneficiaries are relatively isolated from trust 
management 

professional resistance to the public's ideas, and 
inflexible conditions for managers. Most national 
forest managers still fail to recognize the purpose of 
public involvement, believing public participation is 
primarily an exercise in gathering information. 

fu fact, there are several reasons to involve the 
public in the planning process. First, the public must 
agree to, or at least accept, the management activi
ties for the national forests and the overall direction 
management takes. The public is more likely to 
accept decisions if it has been involved in the 
process, understands the limits of the resources, and 
sees that consensus sometimes cannot be reached. 
Public participation also can serve as an early 
warning system. Public comments can alert agency 
planners to issues and concerns that are likely to 
cause significant controversy in the future. By 
working with the public, agency planners can 
develop plans that address current and emerging 
concerns and, thereby, avoid making decisions that 
prompt appeals and delay implementation. 

No one best way exists to facilitate public 
participation in forest planning. The most effective 
means vary with decisions to be made, geographical 
setting, and preferences of the local publics. For 
example, a town meeting might work well in New 
England where town meetings have a rich history, 
but might fail in other parts of the country. Further
more, some people like public hearings while others 
prefer personal interaction. Whatever procedures are 
chosen should encourage and stimulate debate, and 
managers should clearly respond to public desires 
and concerns. Otherwise, citizens and interest 
groups will seek other forums, such as Congress or 
the courts, to influence forest policy and decision
making. 

The administrative appeals process offered by the 
Forest Service is best characterized as an extension 
ofpublic participation provided for under NEPA and 
NFMA. The process allows any individual to request 
an agency review of forest plans or agency deci
sions. The administrative appeals process has helped 
the Forest Service to: 1) clarify planning decisions; 
2) set standards for environmental analyses required 
by NEPA; and 3) resolve various issues, such as use 
of management indicator species, protection of 
biological diversity, and adequacy ofresource moni
toring plans. The appeals process has been costly 
and time-consuming, because it has forced the 
agency to resolve complex questions under NEPA 
and NFMA. However, what has been learned from 
the first round of plan development may make later 
revisions easier. The number of administrative 
appeals is surprismgly small, given the level of 
concern, but may be locally significant, and the 
Forest Service has often not met the deadlines 
specified in the regulations. Data on the number, 
location, rationale, significance, and effects of 
administrative appeals are not available, however, 
so it is impossible to evaluate the effectiveness of the 
current system. 

Litigation is the final recourse for individuals or 
groups dissatisfied with Forest Service decisions. 
Judicial review assures that decisions are consistent 
with legal direction. Despite the substantial contro
versy surrounding spotted owls and old-growth 
forests in the Pacific Northwest, few Forest Service 
plans or activities are litigated. Congressional efforts 
to change the judicial review process seem to be 
attempts to resolve substantive issues without ap
pearing to take sides. However, such changes are 
unlikely to improve forest planning or plan imple
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mentation, or to reduce conflict over national forest 
management. 

BIOLOGICAL DIMENSIONS OF 
FOREST PLANNING 

Strategic planning depends on an analysis of 
resource conditions and trends. Inventories provide 
baseline data on forest resources. Monitoring then 
permits an evaluation of trends in the quality and 
quantity of these resources. Forest inventory and 
monitoring activities have long been criticized for 
failing to support integrated, multiresource pro
grams. This failure is due largely to a historical 
emphasis on timber resource inventories, inattention 
to ecosystem processes, and insensitivity to the need 
for statistically valid data analysis. These problems 
are exacerbated by inadequate funding for these 
expensive but necessary activities. 

The Forest Service is specifically criticized for 
not following NFMA inventory and monitoring 
requirements and for generating sparse, poor quality, 
and out-of-date information. It is also criticized for 
failing to follow through with monitoring activities 
described in the forest plans. Newly proposed 1991 
regulations may strengthen the role of monitoring 
and provide renewed emphasis on integrated, multi
resource programs. Lack of money for detailed 
monitoring, however, will require the Forest Service 
to revise its monitoring plans to reflect more 
accurately what i,s possible and what is most 
important to accomplish under staff and budget 
constraints and according to public interest. 

Inadequate inventory data has made it particularly 
difficult to address biological diversity comprehen
sively. Forest planning regulations require the Forest 
Service to maintain diversity of plant and animal 
communities and to select and monitor a set of 
management indicator species. These species are to 
serve as surrogate measures of the health of biotic 
communities in relation to management activities. 
However, the Forest Service lacks guidelines, train
ing, and expertise to select and monitor indicator 
species and some of the selected species have not 
been monitored. Use of indicators should focus on 
an improved selection process, and should provide 
information on the consequences of management 
activities as well as on current habitat conditions and 
ecological processes. 

FOREST PLANNING 
TECHNOLOGIES 

Technologies useful to forest management clarify 
resource location, analyze resource availability over 
time, and assess effects of decisions on ecosystems 
and on human values. Computer models, as one 
technology to help with these evaluations, provide 
estimates of what might happen under various 
management options. 

The most useful technologies for exammmg 
spatial resource interactions are geographic informa
tion systems (GIS). These systems can superimpose 
locational data for two or more resources or activi
ties (e.g., timber stands over soil types). In so doing, 
GIS can contribute to resource management deci
sions and to public understanding of resource 
interactions. These systems, however, are very 
expensive to acquire and develop, and must be based 
on reliable data. To date, the Forest Service has not 
used GIS extensively in forest planning, largely 
because of program and funding restrictions im
posed by Congress. 

Linear programming is also a useful technology 
for analyzing resource use. Linear programming 
models for land management try to maximize 
resource uses and outputs over time within ecologi
cal limits. The models canprovide the Forest Service 
with information on how to meet the requirements of 
sustainable timber production and coordination of 
timber harvesting with other uses. Linear program
ming, however, requires massive amounts of data to 
defme interrelationships among resources; excludes 
analysis of risk and uncertainty; and necessarily 
assumes direct, continuous, and reversible relation
ships among resources. 

Resource simulation models are the principal 
technologies used by the Forest Service for estimat
ing ecological and environmental responses to 
activities. These models try to quantify relationships 
among resources and results ofmanagement actions. 
Simulations such as timber growth-and-yield mod
els and sedimen(yield models often examine conse
quences of management activities for a single 
resource. The regional diversity of forest resources 
has led to many unique, local models rather than 
universal models. Simulation models commonly are 
used as input to other models, such as linear 
programming models. 
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Economic and financial consequences ofmanage
ment must also be considered in planning. This can 
be done, in part, by examining the benefits and costs 
of the proposed activities, the approach taken in 
FORPLAN. In addition, models are used to estimate 
the local economic effects ofmanagement decisions. 
Input- output analysis is the traditional model used, 
and the Forest Service has developed variations of 
such a model-IMPLAN-for forest planning. 

The Forest Service designated FORPLAN as 
the principal analytical tool for forest planning. 
FORPLAN is a linear programming model that 
maximizes the present net value ofresource uses and 
outputs (i.e., maximizes management efficiency) 
within specified constraints. The Forest Service uses 
FORPLAN because it performs certain tasks well 
and because it helps organize planning around 
selected issues. The strengths of FORPLAN include 
its enormous analytical capacity; its focus on 
important issues (i.e., how much timber can be cut 
and from which areas); and its common language for 
analysts. 

FORPLAN is limited by its requirements for 
massive amounts of data on ecological interactions 
and for market prices for all resource uses and 
outputs. FORPLAN includes nonuse values-such 
as protecting watersheds, preserving endangered 
species, and improving aesthetics--only as con
straints rather than as goals. This implies that 
sustaining ecosystems is a constraint on production, 
and not a goal for managing the national forests. 
Further, FORPLAN, and linear programming gener
ally, has little capability to analyze spatial concerns. 

Some resource managers and public interests 
mistrust FORPLAN because of its large size and 
complexity, problems with documentation and veri
fication, and poor understanding of how to use the 
results in decisionmaking. Nonetheless, FORPLAN 
can be a useful analytical tool if the Forest Service 
uses it with other technologies and to support public 
understanding. 

ECONOMICS IN NATIONAL 
FOREST PLANNING 

Economic considerations in strategic planning for 
national forest management involve determining the 
balance among resource values and identifying 
impacts ofnational forest management on communi
ties. MUSYA calls for consideration of the relative 

values of resources, while RPA and NFMA set up 
requirements for economic analyses. Through these 
requirements, Congress intended the Forest Service 
to determine the proper balance among resource 
uses, outputs, and protection through interaction 
with the public. Although Congress rejected eco
nomic efficiency as the principal consideration for 
managing the national forests, it has been empha
sized in national forest planning. 

The Forest Service uses FORPLAN as an eco
nomic efficiency model in national forest planning. 
In terms of achieving economic efficiency, 
FORPLAN is limited by uncertainties over the 
comparability of market prices and other values, 
difficulty in balancing uses and outputs with nonuse 
values, and inaccurate cost and value data. 
FORPLAN' s capability to assess efficiency of forest 
management alternatives also is limited by the lack 
of knowledge of quantity and quality changes in all 
·resource values that might result from the manage
ment activities. 

Community stability is a common local concern 
in forest planning. The Forest Service is limited in its 
ability to assess and achieve community stability 
because of imprecise definitions, the lack of meas
ures of stability, the difficulty in measuring the 
acceptable pace and amount of change, and the 
agency's inability to influence resource or product 
demand. 

The Forest Service uses IMPLAN, an input
output model adapted to each national forest, to 
assess employment and related impacts on commu
nities. However, the county-level data used can 
mask differences among communities within a 
county. Furthermore, input-output models only pro
vide comparable analysis for certain resource-based 
sectors. For example, the models defme lumber and 
wood products as a single manufacturing industry, 
whereas recreation is scattered among several indus
tries in the retail trade and service sectors. 

Restructuring payments to counties based on 
timber sales may provide one way for the Forest 
Service to avoid causing community instability. At 
present, the Forest Service returns 25 percent of its 
gross receipts to the States for use on roads and 
schools in counties that contain national forests. 
Forest Service payments account for a large portion, 
up to 80 percent, of operating budgets in some 
Pacific Northwest counties. Timber typically ac
counts for most of the payments, usually 95 percent 
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of the total nationally, but the payments vary widely 
from forest to forest and from year to year. Thus, the 
counties have little certainty about annual payments, 
but are more likely to support Forest Service timber 
sales than other activities in the planning process. 
Fair and consistent compensation for the tax exempt 
status of national forest lands and activities could 
stabilize county payments, regardless of how the 
lands are managed. 

THE BUDGETING PROCESS 
The annual Forest Service budget is the direct link 

between Congress and national forest management. 
Budgets in some forest plans have been constrained, 
providing a picture offinancially feasible opportuni
ties; in other forest plans, budgets have been 
unconstrained, providing an examination of a wide 
array of alternatives. Unconstrained budgets proba
bly will not mesh with spending realities, and do not 
provide information on priorities, but constrained 
budgets exclude possible opportunities. Because of 
the different budget assumptions, the forest plan 
budgets cannot be aggregated to a simple National 
Forest System budget proposal. 

The national Forest Service budget and appropria
tions are broken down by resource, in line item 
appropriations. These appropriations must be trans
lated into integrated resource projects by resource 
managers. The imprecision of this translation and 
the difficulty of setting priorities among the line 
items has led to accounting data that may not reflect 
actual expenditures for managing the resources. 
Accountability is further complicated because target 
accomplishments for commodity resources, espe
cially timber, are readily measurable whereas target 
accomplishments for poncommodity resources are 
not. 

End-results budgeting, as proposed by the Forest 
Service, would collapse line items for national forest 
management into one operation and maintenance 
account. The agency would record separate line 
items for investments, such as roads, trails, and 
reforestation. The effectiveness of this budgeting 
system depends on accurate measures for changes in 
conditions of all resources in response to manage
ment activities. Although the General Accounting 
Office (GAO) reacted favorably to a test of end
results budgeting, the necessary measures of condi
tion to demonstrate the end results of management 
are not sufficient at this time. Congress also may 

perceive a loss in control over the budget for each 
resource program. An alternative approach might be 
congressional appropriations by activity-e.g., plan
ning, operations, maintenance and protection, in
vestments, and monitoring. 

Fourteen permanently appropriated special ac
counts or trust funds account for nearly a third of the 
Forest Service budget. Six of the largest are princi
pally related to the timber program. The Forest 
Service has substantial discretion to determine the 
amount of money deposited in four of these funds 
-the Knutson-Vandenberg (K-V) Fund, the Sal
vage Fund, brush disposal, and other cooperative 
deposits-which are to be used on the national forest 
where the money was collected. Despite the substan
tial discretion to determine local budgets through 
timber management activities, Congress has exer
cised little oversight or control over the special 
accounts and trust funds. 

ORGANIZATIONAL FACTORS 
IN FOREST PLANNING 

For at least half a century, the Forest Service was 
viewed as a premier Federal agency. It was seen as 
a strong and independent manager of public re
sources for the public good. Professionalism within 
the Forest Service provided the basis for its long 
history of success; however, as it is dominated by 
professionals and technicians trained in forestry, the 
agency has given emphasis to the management and 
use of trees. Although this emphasis has had merit in 
past national forest planning, public perceptions of 
the relative values of forest resources have been 
changing. Social values today are less utilitarian and 
less accepting of traditional forestry practices that 
may harm nonuse values of the forests. The profes
sion and the agency have been changing, but many 
believe the change is too little too late. 

The Forest Service, in accordance with NFMA 
and NEPA, has developed an interdisciplinary 
approach to forest planning. The agency uses teams 
of specialists in wildlife, forestry, recreation, engi
neering, hydrology, soils, economics, range, and 
many other fields. A diverse workforce brings a 
broader array of ideas, leading to increased creativ
ity and flexibility for the organization. Efforts to 
diversify have been overshadowed, however, by the 
agency's traditional organizational structure by re
source function, especially at regional and national 
offices. The emphasis on individual resources makes 
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integrated project planning and implementation 
difficult. 

Most Forest Service employees believe that 
timber production is rewarded by the agency above 
other resource uses and values. More generally, 
agency employees believe that productivity (meet
ing targets, working hard, and being competent) and 
team spirit (loyalty, teamwork, promoting the Forest 
Service image, and getting along with peers) are the 
most rewarded organizational values. These organ
izational values differ from personal values held by 
many Forest Service employees, who, regardless of 
their professional training or level in the agency, 
tend to value recreation over other uses, followed by 
wildlife and water. Many employees also believe 
that concern for healthy ecosystems should be 
rewarded to the same degree as professional compe
tence, hard work, and teamwork. 

The mismatch between apparent agency and 
employee values may reflect several difficulties. 
These include changing established modes of opera
tion, external pressures, and a reward system that 
typically measures the tangible outputs of commod
ity resources and ignores the intangible unmarketed 
and nonuse values. 

To be implemented, the forest plans must be 
technically and politically feasible, i.e., consistent 
with scientific information, with public goals, and 
with national decisions. Technical feasibility can be 
assessed annually by comparing outputs, changes in 
conditions, and unit costs with those in the forest 
plan. Political feasibility can be measured, in part, by 
the number of administrative appeals and lawsuits 
filed against a plan. However, additional measures 
of the effectiveness of public involvement and 
manager responsiveness need to be developed to 
assure that managers are properly rewarded. 

NFMA FOREST PLANNING 
IN RELATION TO NATIONAL 

RPA PLANNING 
RPA establishes a strategic planning process at 

the national level structured around four documents: 
the RPA Assessment, the RPA Program, the Presi
dential Statement of Policy, and the Annual Report. 
NFMA establishes a strategic planning process at 
the local level, using an interdisciplinary approach 
and public involvement. The Forest Service regula
tions describe RPA-NFMA planning as iterative, in 

that information from the forest level flows up to the 
national level and information in the RPA Program 
flows back to the forests. The Forest Service 
historically approached planning as a hierarchical 
process, allocating resource targets from the RPA 
Program to the regions, and from the regions to the 
forests. The 1990 process, however, was influenced 
by a more integrated approach using information 
from the plans in the RPA Assessment and in the 
Program strategies. 

The national forest plans provide information on 
resource conditions and predicted results of pro
posed management actions. The RPA Assessment 
provides information on resource outputs, condi
tions, and trends on national forests, private, and 
other public lands. The RPA Assessment can serve 
as a source book for forest-level planners. Forest 
planners can design inventory and monitoring activ
ities so data will be compatible with previous 
inventories and studies in progress. Data can then be 
more easily aggregated and used in a comprehensive 
analysis in the RPA Assessment. 

The forest plans also contribute to the RPA 
Program, by identifying the public's preferred man
agement alternatives. Issues and concerns that are 
widespread at the local level should receive special 
attention in the Program. As a strategic plan, the 
Program needs to set direction for national forest 
planning as well as for Research and for State and 
Private Forestry. The Program, however, should not 
override local decisionmaking. Instead, it can aug
ment local planning by addressing regional, na
tional, and global issues not identified locally and 
provide direction for forest plan revisions. 

The forest plans can provide information to the 
Annual Report on expenditures and results of 
management on each national forest. This informa
tion can be used to assure spending is balanced and 
efficient. Reporting on expenditures, outputs, and 
conditions should be consistent among forests and 
with the RPA Assessment so data can be aggregated 
and compared and trends assessed. 

Target allocations from annual appropriations and 
the RPA Program are difficult to mesh with local 
planning, primarily because targets are set only for 
certain outputs. Forest managers lack measures for 
annual nontimber outputs and nonuse values and, 
thus, are generally ill-equipped to demonstrate 
balance in achieving stated goals. Strategic planning 
does not require eliminating national targets. In fact, 
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targets are critical for reaching stated goals for 
various resources at different times. Hard targets for 
selected outputs, however, do not encourage an 
interactive flow of information from the local level 
to the national level and, thus, run counter to 
functional strategic planning and the iterative proc
ess. 

Resource capability information developed at the 
local level is a base for RPA planning, whereas 
national objectives are essential to strategic planning 
and the setting of long-term goals. The process must 
be centralized to take a comprehensive look at 
overall direction and to integrate budgeting and 
performance appraisal. However, the process also 
must be decentralized to treat individual forests 
appropriately and to assure that local plans are 
technically and politically feasible. 

ROLE OF CONGRESS 
OTA has identified four major fmdings on forest 

planning: 

1. Plan development emphasizes timber and other 
physical outputs. 

2. Monitoring of forest management activities is 
inadequate. 

3. Budget decisions overwhelm planning deci
sions. 

4. National targets can nullify local decisions. 

In view of these fmdings, OTA has identified 14 
options available to Congress to improve forest 
planning under NFMA. These options are discussed 
below under the corresponding fmding. (See table 
1-1.) 

Finding 1: Plan development emphasizes timber 
and other physical outputs. 

The Forest Service emphasizes allocating lands 
and producing physical outputs, especially timber, 
in forest planning and gives little attention to 
sustaining ecosystems. MUSYA, NFMA, and the 
planning technology FORPLAN encourage the em
phasis on timber and other physical outputs. Forest 
plan implementation, budgeting, and national direc
tion also emphasize land allocation and the quantita
tive, physical outputs of the national forests. 

Option 1: Clarify legislative direction. 

Congress could amend the laws guiding na
tional forest planning and management to recog-

Table 1-1-Major Findings on NFMA Forest Planning 
and Possible Options for Congress 

Rndings Options 

Plan development emphasizes Clarify legislative direction 
timber and other physical Broaden the information base 
outputs 

Establish targets for all 
resources 

Improve public involvement 

Expand use of information 
technologies 

Monitoring of forest Separate the monitoring 
management activities function 
is inadequate Require linkage between 

actions and results 

Require public involvement in 
monitoring 

Budget decisions overwhelm Eliminate appropriations by 
planning decisions resource 

Require realistic budgets in 
forest plans 

Control special accounts and 
trust funds 

Compensate counties fairly and 
consistently 

National targets can nullify local Specify forest plans as the 
decisions baseline for RPA planning 

Require RPA direction for all 
resources and all branches 

SOURCE: Office of Technology Assessment, 1991. 

nize the nonuse values of the national forests and 
to assure the protection of the ecosystems that 
generate the use and nonuse values. 

MUSYA could be amended to expand the 
purpose of the National Forest System. The ex
panded purpose could include providing for all the 
use and nonuse values of forests and rangelands. 
Multiple-use management could be expanded to 
include multiple values of the lands, and focus on 
sustaining national forest ecosystems. Amendments 
to NFMA could require a determination of land 
suitability for all management activities and could 
require forest plans that aim to sustain all values, 
including nonuse values. 

Option 2: Broaden the information base. 

Congress could require the Forest Service to 
expand its forest planning inventory and analyti
cal base to include necessary information and 
models on all resources, on ecological interac
tions, and on social and economic impacts. 
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NFMA planning has initiated few resource inven
tories beyond those already used in forest planning 
and management before NFMA. Inventory data and 
models for the timber resource are more extensive 
than those for other resources or for ecosystem 
conditions. Data and models for examining eco
nomic results of management activities are more 
complete for timber outputs than for other outputs 
and conditions. Congress could direct the Forest 
Service to balance its forest planning information 
base and increase inventory funding, to assure that 
analysis responds to public concerns over national 
forest goals and management practices. 

Option 3: Establish targets for all resources. 

Congress could require forest plans to specify 
targets for all resource uses and outputs, for 
nonuse values, and for ecosystem conditions 
identified as important by the public in its 
participation in the planning process. 

Congress intended forest plans to set the direction 
for managing national forests. Current Forest Serv
ice databases and analytical tools, however, primar
ily measure physical outputs. Congress could re
quire the Forest Service to develop measures that 
more fully describe management direction for the 
national forests. The Forest Service could then 
identify targets for all uses and outputs, for nonuse 
values, and for ecosystem conditions in the forest 
plans and in RPA planning. 

Option 4: Improve public involvement. 

Congress could clarify the purposes for involv
ing the public in forest planning, and could direct 
the Forest Service to improve its public participa
tion processes. 

Vague guidance in the forest planning laws has 
led the Forest Service and the public to conflicting 
expectations about how public comments are to be 
used in determining the future direction of national 
forest management. The Forest Service model of 
public participation impedes effective participation 
because the public is viewed as an information 
source for identifying output goals, rather than as 
individuals and groups interested in all aspects of 
management. Congress could amend NFMA to 
direct the Forest Service to use public involvement 
to build plans and decisions that are more acceptable 
to society. The Forest Service also could improve its 
public participation process by emphasizing the 

importance of building trust and acceptable solu
tions or compromises. 

Option 5: Expand use of information technolo
gies. 

Congress could direct the Forest Service to 
broaden the variety of technologies used for 
information collection, analysis, coordination, 
and presentation to assure that spatial and 
temporal aspects of forest management are ade
quately addressed. 

Current Forest Service planning technologies are 
impeded by lack of information on resource interac
tions, have limited capacity for analyzing spatial 
concerns, are difficult to understand, and emphasize 
impacts on the timber industry over other industries. 
Congress could direct the Forest Service to improve 
its use of planning technologies by integrating their 
principal tool for forest planning-FORPLAN
with a GIS. The Forest Service also could be directed 
to emphasize research on more complete models of 
economic impacts. Finally, the agency could im
prove the coordination of data collection and stor
age, build a historical record for forest planning, and 
contribute to an integrated RPA Assessment. 

Finding 2: Monitoring of forest management 
activities is inadequate. 

An enormous amount of Forest Service and public 
time and effort has gone into developing national 
forest plans. Monitoring, however, has been inade
quate to determine whether the plans are being 
implemented. The inadequate monitoring results 
from an inadequate database, insufficient funding, 
and lack of incentives to monitor. It is difficult to 
monitor changes in ecosystem conditions without 
baseline information on preexisting conditions. The 
Forest Service system, which includes few nontim
ber measures for evaluating managers, does not 
encourage monitoring. 

Option 6: Separate the monitoring function. 

Congress could establish monitoring of forest 
plans as a separate Forest Service activity, with 
specified purposes and reporting. 

Monitoring is important to determine whether 
proposed and ongoing management activities are 
consistent with planning goals. Currently no sanc
tions exist for incomplete or inadequate monitoring. 
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Congress could establish monitoring as a distinct 
Forest Service responsibility. Congress could then 
require an annual monitoring report, prepared by an 
interdisciplinary team, with specific requirements 
and with public participation or review. This would 
recognize the importance of monitoring, and might 
reduce the tendency to curtail or eliminate monitor
ing due to insufficient time or money. 

Option 7: Require linkage between actions and 
results. 

Congress could require the Forest Service to 
identify, in an annual report for each national 
forest, the results of activities in terms of outputs 
and conditions and in public participation in the 
planning process. 

An annual report from each forest could be an 
added requirement under the NFMA planning proc
ess. This report could be used internally, for 
evaluating the performance offorest supervisors and 
staff, and externally, for informing the public about 
the results of management practices. The report 
could show how management activities meet output 
and condition targets specified in the plans and could 
also include an evaluation of public participation. 

Option 8: Require public involvement in moni
toring. 

Congress could direct the Forest Service to 
include public participation in the monitoring of 
national forest plan activities. 

Monitoring is expensive but essential in forest 
planning. It assures that activities conform with plan 
direction and achieve the plan goals. Public involve
ment provides feedback to the agency on how the 
public interprets the plan's direction. Public in
volvement also can help the agency focus on key 
concerns so that the most important outputs and 
conditions are measured carefully. Finally, public 
involvement in monitoring can provide checks and 
balances to assure that measurement is accurate. 

Finding 3: Budget decisions overwhelm planning 
decisions. 

The annual Forest Service budget request and 
appropriations from Congress are inconsistent with 
the budget levels and mixes assumed in national 
forest planning. This occurs, in part, because the 
forest plans set up an integrated approach to land and 

resource management whereas the budget request 
and appropriations are arranged by resource activity. 
Forest plan budgets and annual appropriations also 
differ because budget assumptions vary in the 
amount of restrictions. When congressional appro
priations conflict with forest plan direction , the 
former usually directs the course of action because 
Forest Service employees are responsible for assur
ing that money is spent as directed. Special accounts 
and trust funds, which result largely from timber 
activities, encourage the emphasis on timber outputs 
by providing counties and the agency with benefits 
from increased timber sales. Many special accounts 
and trust funds are permanently appropriated , and 
receive little attention from Congress. 

Option 9: Eliminate appropriations by resource. 

Congress could replace appropriations by re
source line item with appropriations by manage
ment activity. Congress could then direct the 
Forest Service to develop its budget based on the 
activities needed to implement the forest plans. 

Forest Service budget requests and congressional 
appropriations are now arranged in about 60 line 
items, specifying expenditures for resource activi
ties. Proposed funding for each activity is adjusted 
at each budget step-by the Washington Office of 
the Forest Service, the Secretary of Agriculture, the 
Office of Management and Budget, and the House 
and Senate Committees on Appropriations. Resource
oriented appropriations encourage the administra
tion and Congress to specify output targets, espe
cially for timber, because such targets are easily 
specified and are controllable by Forest Service 
managers. The Forest Service gives monitoring a 
low priority because monitoring does not provide 
tangible outputs for which the managers can be 
rewarded and because the agency lacks penalties for 
inadequate monitoring. Congress could replace re
source appropriations with appropriations for the 
activities necessary for managing the national forests
planning, implementation, and monitoring. 

Option 10: Require realistic budgets in forest 
plans. 

Congress could direct the Forest Service to 
include a range of budget possibilities, from the 
current forest budget to an unlimited increase, in the 
fmal plan for each national forest. The Washington 
Office of the Forest Service provided no direction on 
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the budget assumptions to be used in national forest 
planning. Some regions restricted budgets that 
forests could assume in planning, whereas other 
regions provided no restrictions. Budget restrictions 
are more likely to result in forest plans that are 
implementable but discourage identifying opportu
nities for improvement. Unrestricted budgets may 
specify opportunities for investments but may pro
duce plans that are not realistic and cannot be 
implemented. Congress could require the Forest 
Service to include both types of information in forest 
plans. The agency could then link the forest plans 
with opportunity analysis in the RPA process and 
provide information on likely outputs and conditions 
in the annual budget request. 

Option 11: Control special accounts and trust 
funds. 

Congress could require more complete report
ing on the sources and uses of money in the 
various special accounts and trust funds, and 
could clarify the purposes for which the funds 
could be used. 

The Forest Service presents little information on 
the sources and uses of money in the various special 
accounts and trust funds that provide about one third 
of its budget annually. Thus, Congress is unable to 
exercise much control over their use. Congress could 
require the Forest Service to present more complete 
information on the sources and uses ofmoney in the 
major special accounts and trust funds in the budget 
request, the RPA Program, the forest plans, and the 
annual reports. Congress could examine the use of 
special accounts and trusts funds and clarify the 
purposes for which the funds could be used. 

Option 12: Compensate counties fairly and con
sistently. 

Congress could replace the current program of 
returning 25 percent of gross Forest Service 
receipts with a system to compensate counties 
fairly for the tax exempt status of Federal lands 
and activities. 

Since 1908, the Forest Service has returned 25 
percent of its receipts to the States for use on roads 
and schools in counties where national forests are 
located. The Payments in Lieu of Taxes (PILT) 
program, administered by the Bureau of Land 
Management, also compensates counties for the tax 
exempt status of Federal lands. It is unclear whether 

the combination of Forest Service receipt-sharing 
and PILT payments is fair compensation. In some 
areas, the counties may receive payments that 
exceed potential collections from a private owner of 
undeveloped land. In other areas, the counties may 
be undercompensated. 

Many counties rely on Forest Service timber 
harvests for large portions of their budgets, but 
timber receipts may vary by as much as 50 percent 
or more from year to year. Furthermore, PILT 
payments require annual appropriations that could 
face reductions with Federal budget cuts. Congress 
could replace the current system of receipt-sharing 
and PILT payments with a system that fairly and 
consistently compensates the counties for the tax 
exempt status of national forest lands. Congress 
could require a study to devise the appropriate 
compensation methods and levels, and then replace 
the current system with the new tax-equivalency 
compensation system. 

Finding 4: National targets can nullify local 
decisions. 

RPA established a national strategic planning 
process for renewable resources. RPA also estab
lished a local planning process for preparing land 
and resource management plans for national forests. 
NFMA amended RPA to include considerations and 
requirements for local planning. The Forest Service 
describes the connection between RPA and NFMA 
as iterative, with information on capabilities and 
opportunities flowing from the local level to the 
national level, and national targets being allocated 
from the national level to the forests. The allocation 
of national RPA targets to the forests can negate 
local agreement about the proper management 
direction for a national forest. Nationally determined 
targets also can substantially alter national forest 
management directions that have been determined 
with considerable local analysis and public involve
ment. 

Option 13: Specify forest plans as the baseline for 
RPA planning. 

Congress could require the Forest Service to 
use the management direction established in the 
forest plans as the baseline for National Forest 
System outputs and values in the RPA planning 
process. 
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National analyses of management options may 
not account for site-specific interactions and con
straints and, thus, can overestimate production 
possibilities on the national forests. To correct this, 
Congress could direct the Forest Service to use 
national forest plans as the baseline for outputs and 
values and specify that RPA Program direction be 
consistent with the forest plans. 

Option 14: Require RPA direction for all re
sources and all branches. 

Congress could require the Forest Service to 
provide targets and national direction for all 
outputs and values and for all branches of the 
agency. 

The RPA Program has traditionally established 
physical output targets for the National Forest 
System, with only general direction for other values 
and other branches of the agency. Congress could 
improve the balance among resources and among 
Federal and non-Federal lands by directing the 
Forest Service to establish direction for agency 
programs to address all outputs and values on all 
forests and rangelands. Congress could require RPA 
Program direction for all four branches of 
the Forest Service, to be defmed in long-term 
goals for productivity and ecosystem health and in 
short-term targets for outputs and conditions of 
concern. 
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Chapter 2 

Policy Options 

The National Forest Management Act (NFMA) 
was enacted in 1976 primarily in response to 
successful lawsuits challenging longstanding Forest 
Service timber sale practices in West Virginia and 
elsewhere. Because these lawsuits indicated a grow
ing public dissatisfaction with clearcutting and other 
Forest Service activities, Congress chose to require 
a public planning process for setting management 
direction for each national forest. Congress expected 
that a planning process based on sound information, 
environmental standards, and public involvement 
could resolve many local controversies over national 
forest management. 

Many are concerned that the NFMA planning 
process is not working as it was intended. Forest 
planning has been controversial, and nearly all forest 
plans and many actions under those plans (especially 
timber sales) have been appealed. Litigation, nota
bly over red-cockaded woodpeckers in the South and 
over spotted owls and old-growth forests in the 
Pacific Northwest, has focused nationwide attention 
on national forest management. 

The current controversies over national forest 
planning and management have led some, including 
Members of Congress, to question the efficacy of the 
planning process, and a few agency critics have 
suggested repealing the requirement for forest plans. 
However, plans are necessary for coordinating 
activities, and the public is interested in national 
forest management. Repealing the requirement for a 
public planning process probably would return the 
Forest Service to a situation akin to that which led to 
the Monongahela lawsuit, the Bitterroot contro
versy, and other conflicts that led to NFMA in the 
first place. 

No simple means exist for ending the conflicts 
over national forest management, because people 
care about the national forests and have different 
opinions on how the forests should be managed. 
Nonetheless, the planning process could be modified 
to reduce the nationwide conflicts by improving the 
process for resolving local differences. OTA has 
found problems and potential for improvements in 
forest plan development, in forest plan implementa
tion, in Forest Service budgeting, and in forest 
planning direction. Singly and in combinations, 

these options could move national forest planning 
toward the goal Congress envisioned in NFMA-a 
strategic planning process for developing and imple
menting publicly acceptable management direction 
for the national forests. 

FOREST PLAN DEVELOPMENT 

Finding 1: Emphasis on Timber and Other Physi
cal Outputs 

The Forest Service emphasizes allocating lands 
and producing physical outputs, especially timber, 
in national forest planning. Certainly outputs are 
important. The forest reserves (national forests) 
were established to provide stable water flows and 
continuous timber supplies while protecting the 
lands and resources. They are, in many ways, 
analogous to trust funds. (See box 3-C, p. 48.) 
Outputs are the annuity from the trust fund. How
ever, the ecosystems are the investment that generate 
the annuities; and their sustainability is paramount. 

Forest planning today gives relatively little atten
tion to sustaining ecosystems. Emphasis on measur
ing and producing physical outputs must be bal
anced with the nonphysical ''outputs' '-the nonuse 
values of forests, such as spiritual appreciation or 
preserving a legacy for future generations. Planning 
generally provides for nonuse values through land 
allocations-recommendations for wilderness and 
identification oflands not suited for timber production
but such allocations are indirect measures that divide 
interests and ignore mutual benefits. The relative 
inattention to sustaining ecosystems and to provid
ing nonuse values, the increasing demand for all 
resources, and conflicting social values are at least 
some of the reasons for the acrimony over national 
forest planning. 

The emphasis on timber and other physical 
outputs results from a wide variety of factors 
throughout the Forest Service's planning and man
agement systems. (This is not to say that timber 
dominates the management of all national forests, 
but that the agency's structure and programs system
atically accentuate timber and other physical outputs 
over other values.) The Multiple-Use Sustained
Yield Act of 1960 (MUSYA) implied such a focus 
on outputs. Likewise, NFMA focused more on 

-17
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regulating timber management than other activities. 
It is easier to inventory timber than to inventory 
other resource conditions and values. In addition, the 
principal planning technology-FORPLAN-was 
developed from a timber harvesting scheduling 
model, and the goal (objective function) of the 
model is to maximize those outputs that can be 
quantified. Otheraspects ofplanning and management
implementation, budgeting, and national direction
also emphasize the quantitative, physical outputs of 
the national forests. 

Plan Development Options 

Implementable national forest plans will neces
sarily include a balance ofuses, outputs, and nonuse 
values, with management that is sensitive to ecosys
tems and acceptable to the public. The current 
systematic emphasis on timber and other physical 
outputs makes the development of acceptable forest 
plans difficult, at best, as suggested by the difficul
ties the Forest Service encountered in preparing the 
first round of forest plans. A number of steps could 
be taken to assist in achieving the balance necessary 
to develop acceptable plans. 

Option 1: Clarify the legislative direction. 

Congress could amend the laws guiding 
national forest planning and management to 
recognize the nonuse values of the national 
forests and to assure the long-run productivity 
of the ecosystems that generate the use and 
nonuse values. 

Several laws guiding planning and management 
of the national forests contribute to emphasis on 
physical outputs. The 1897 Forest Service Organic 
Act notably is not a problem. The first purpose it 
identified for the forest reserves was to improve and 
protect the forests, and the second was to secure 
favorable water flows-a nonuse value of the forests 
(although water also has value in use). The Organic 
Act also authorized regulation of the occupancy and 
use of the forests "to preserve the forests ... from 
destruction.'' Thus, the Organic Act is fully consist
ent with the trust-fund concept of the national 
forests-to provide use and nonuse values and to 
protect the ecosystem base. 

The Multiple-Use Sustained-Yield Act of 1960, 
however, does contribute to the physical output 
focus. MUSYA promotes the utilitarian view of 
national forests, listing as pmposes either direct, 

on-site activities (e.g., recreation and timber) or 
surrogates for such activities (e.g., range, watershed, 
and wildlife and fish). Nonuse values, such as 
aesthetics, spiritual appeal, and future legacies are, 
at most, implicit in the act. Furthermore, sustained 
yield contributes to this focus on the direct, on-site 
uses and outputs by emphasizing their continued 
production, rather than emphasizing the manage
ment of the ecosystems that generate all forest 
values. Amendments to MUSYA could; 1) expand 
the pmposes of the National Forest System to that of 
providing all the use and nonuse values of forests 
and rangelands; 2) expand multiple-use manage
ment to include the multiple values of the lands; and 
3) focus on the sustainability of the ecosystems that 
comprise the national forests. 

NFMA has also contributed to the timber focus by 
providing additional regulatory guidance for contin
ued timber production while protecting other values. 
Section 6(k) requires the Forest Service to identify 
lands not suited for producing timber, ''considering 
physical, economic, and other pertinent factors to 
the extent feasible." Section 6(1)(1) requires repre
sentative information comparing timber sale, refor
estation, and stand improvement costs with returns 
to the Treasury. Section 13(a) requires the Forest 
Service to identify the allowable sale quantity for 
timber, such that the production can be sustained in 
perpetuity. However, other resource management 
activities are not subject to comparably restrictive 
provisions. Amendments to NFMA could require: 
1) equivalent determinations of land suitability for 
all management activities; 2) revenue-cost compari
sons for each resource; and 3) goals for sustaining all 
outputs (including nonuse values) at levels which 
will not decline. 

Option 2: Broaden the information base. 

Congress could require the Forest Service to 
expand its inventory and analytical base for 
forest planning to include necessary informa
tion and models on all resources, on ecological 
interactions, and on social and economic im
pacts. 

NFMA planning has been conducted with few 
supplemental inventories, beyond those already in 
use in forest planning and management prior to 
NFMA. For example, the northern spotted owl was 
identified as a management indicator species for 
forest planning in western Washington and Oregon 
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in the early 1980s. However, the comprehensive 
inventory of owl populations and habitat was not 
begun unti11989, after the owl had been proposed 
for listing under the Endangered Species Act and 
after draft plans had been completed for many of the 
forests. The Forest Service has been conducting 
timber inventories for many years, with substantial 
statistical validity, and has numerous models for 
examining future stand conditions and related out
puts based on current or proposed management 
activities. However, inventories for other resources 
and for ecosystem conditions are less complete and 
models are less fully developed. Similarly, the data 
and models for examining the economic conse
quences of management activities are more com
plete for timber outputs than for other outputs and 
conditions. 

This is not to suggest that better data on resources, 
conditions, and trends will allow for correct, scien
tific management of the national forests. Forest 
planning is necessarily political, because the deci
sions and choices are about the future and what it 
should look like. Furthermore, information is expen
sive, and some data will always be imprecise. 
However, improved information and models can 
more accurately describe the current situation and 
how actions are likely to affect future outputs and 
conditions. This is as true for the economic and 
social effects of decisions as it is for the ecological 
aspects of land management. Information and mod
els should also focus on public values--on outputs, 
conditions, jobs, the legacy we leave to the future, 
etc. Thus, public participation should help de:fme 
what should be measured and what analytical tools 
are needed for forest planning. 

Congress has provided little direction to the 
Forest Service on the kind of information required 
for forest planning and how to obtain it. NFMA 
established a number of analytical requirements, 
such as identifying lands not suited for timber 
production and determining the allowable timber 
sale level that could be sustained in perpetuity, 
which dictate certain analytical tools. However, 
NFMA contained no specific requirements on inven
tories; it only required the regulations to ''provide 
for obtaining inventory data.'' Some analyses are 
implied by the various requirements, such as provid
ing for biological diversity and prohibiting irreversi
ble watershed damage. Congress has protected the 
Forest Service from judicial challenge to plans 
developed using inadequate, outdated information 

through a rider on the Forest Service appropriations 
for fiscal years 1988 and 1989. 

Congress could direct the Forest Service to 
improve its inventory and analytical base for forest 
planning, to assure that the information and analysis 
responds to the public's concerns in terms of 
national forest goals and direction, of opportunities 
and tradeoffs, and of management practices. Con
gress might also recognize the cost of acquiring 
additional information, since new inventories and 
tools can be expensive to develop, and a simple 
requirement for ''adequate'' information could be 
subject to widely disparate interpretations. Some 
congressional guidance on the nature and purpose of 
information and analysis could assist the agency in 
determining, and the courts in assessing, the ade
quacy of the inventory and analytical base. 

Option 3: Establish targets for all resources. 

Congress could require the forest plans to 
specify targets for all resource uses and out
puts, nonuse values, and ecosystem conditions 
identified as important by the public in its 
participation in the planning process. 

Congress intended the forest plans to set the 
direction for managing the national forests. Direc
tion is, in part, described by the established short
and long-term goals. However, as discussed above, 
the information base and analytical tools emphasize 
physical outputs, and are fragmentary at best for 
nonuse values and for ecosystem conditions. While 
the public is interested in physical outputs, it is also 
concerned about nonuse values and about the 
long-term health of ecosystems. The emphasis on 
outputs contributes to conflicts over national forest 
planning, because the public wants goals established 
for all the uses and values of the forests and 
rangelands. 

Congress could require the Forest Service to 
describe more fully the management direction for 
the national forests by identifying targets for uses 
and outputs, for nonuse values, and for ecosystem 
conditions in the forest plans. Identifying such 
targets will require development of relevant meas
ures, especially for nonuse values and ecosystem 
conditions. Such an expanded information base 
might not be immediately implementable. Nonethe
less, a broad array of targets is necessary to respond 
to the desires and interests of the American people. 
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Option 4: Improve public participation. 

Congress could clarify the purposes for 
involving the public in forest planning, and 
could direct the Forest Service to improve its 
public participation processes. 

Effective public participation in forest planning 
demands that the agency and the participants under
stand why participation is required. NFMA and the 
National Environmental Policy Act of 1969 (NEPA) 
helped to establish public involvement in agency 
planning and decisionmaking. However, the lan
guage in the laws requiring public participation in 
forest planning is ambiguous as to why the public 
should be involved. Therefore the agency and the 
public have differing and even opposing expecta
tions about how public comments are to be consid
ered and used in determining the future direction of 
national forest management. The imprecise guid
ance and contrasting expectations have heightened 
the conflict over national forest planning and man
agement. 

The Forest Service model of public participation 
also has hindered effective public involvement in 
forest planning. Many Forest Service managers 
approach public participation as an "inform and 
educate'' exercise--to learn what the various inter
ests want and to inform them ofwhat is feasible. This 
approach impedes effective participation, because 
the public is viewed merely as a source for establish
ing output goals, rather than as individuals and 
groups interested in all aspects of management. It 
also suppresses understanding and trust, because the 
individuals and groups are supposed to accept what 
the Forest Service determines is feasible, even 
though the information presented is often incom
plete or too technical for many to comprehend. 
Furthermore, the agency often addresses the inter
ests separately, which can lead to mistrust about 
what agreements have already been reached. Thus, 
the' 'inform-and-educate'' model and meetings with 
separate groups hamper effective public participa
tion in forest planning. 

Congress could clarify the purpose for public 
participation in forest planning. NFMA could be 
amended to direct the Forest Service to use public 
involvement to build plans and decisions that are 
acceptable. Various tools could be employed, to 
assure effective involvement by the variety of 
individuals and groups interested in forest planning 
and management, including but not limited to formal 

and informal public gatherings, personal contacts, 
and alternative dispute resolution techniques. Con
gress could also strengthen the direction in section 
14 of the Forest and Rangeland Renewable Re
sources Planning Act (RPA), as amended by NFMA, 
for using advisory committees, including an exemp
tion from the Federal Advisory Committee Act, if 
deemed appropriate. 

The Forest Service could also improve its public 
participation process by stressing the importance of 
building trust and consensus (or at least not opposi
tion) among the various interests. The Forest Service 
recognizes the widespread dissatisfaction with the 
current process, and currently has an employee 
training course that seems to build on this concept of 
public involvement. Nonetheless, the Forest Service 
must assure the public and its employees that the 
process is intended to build local agreement on how 
the national forests should be managed. 

Option 5: Expand use of information technolo
gies. 

Congress could direct the Forest Service to 
broaden the variety of technologies used for 
information collection, analysis, coordination, 
and presentation to be sure that both spatial 
and temporal aspects of forest management 
are adequately addressed. 

The Forest Service, in 1979, designated 
FORPLAN as its principal tool for national forest 
planning. FORPLAN (and linear programming in 
general) is useful for organizing data and analyz
ing the temporal aspects of forest outputs, but 
FORPLAN: 1) typically requires information on 
resource interactions that exceed the state-of-the
knowledge, 2) has limited capacity for analyzing 
spatial concerns, and 3) was built to be compre
hensive--answer allrelevant questions in one model
and thus often defies understanding by the public 
and even planners. IMPLAN (and input-output 
models in general) is useful for examining the 
economic consequences of plan alternatives, but the 
nature of the data and the model lead to a fuller 
picture of the impacts on the timber industry than on 
other industries. 

Congress could direct the Forest Service to 
improve its use of various planning technologies. 
FORPLAN, or a comparable tool, is probably 
necessary to address temporal concerns, such as 
sustainable output levels, but could be simplified by 
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separating distinct issues for analysis with different 
versions of the model. Despite the extreme cost of 
geographic information systems, such a spatial tool 
is probably necessary to address spatial concerns, 
and would be most useful if linked to FORPLAN. 
The Forest Service could also be directed to empha
size research on models for spatial and temporal 
resource interactions and on more complete models 
of economic and social impacts. The Forest Service 
could be directed to improve the coordination ofdata 
collection and storage, to build a historical record for 
forest planning and to contribute to an integrated 
Renewable Resource Assessment. Finally, the For
est Service must recognize that the various technolo
gies are intended to support and assist in building 
acceptable plans and decisions, not to provide a 
definitive answer that must simply be accepted. 

FOREST PLAN 
IMPLEMENTATION 

Finding 2: Monitoring of Forest Management 
Activities Is Inadequate 

National forest plans have been developed with 
enormous expenditures of Federal and public time 
and effort, but it is uncertain how effectively those 
plans are being implemented. To date, monitoring 
has been inadequate to evaluate national forest 
planning and management. 

The inadequate monitoring results, in part, from 
the inadequate base of information on resource uses 
and outputs and ecosystem conditions of forests and 
rangelands. For example, it is impossible to monitor 
changes in ecosystem conditions that result from 
forest planning direction or from management activ
ities without baseline information on preexisting 
conditions. On the other hand, monitoring could 
help establish baseline data needed for forest plan
ning. Thus, inadequate inventories and inadequate 
monitoring are part-and-parcel of the same problem, 
and both must be improved to provide an adequate 
picture of the forest and rangeland resources and 
ecosystems. 

Inadequate monitoring also results from the lack 
of incentives to monitor, or more precisely, from the 
lack of penalties for not monitoring. Forest supervi
sors are evaluated largely on achieving the easily 
measurable annual outputs specifted for their forests-
the "hard" targets, such as timber sale targets-and 
on spending money as appropriated. Timber sale 

outputs and expenditures are important, but the lack 
of monitoring of other plan objectives permits 
achieving other activities and goals to be postponed 
and could allow resource and ecosystem conditions 
to deteriorate. Monitoring that shows degrading 
conditions or unbalanced achievement of plan ob
jectives would not only reflect poorly on the agency 
and its managers, but would also provide the public 
with information that could be used to challenge 
activities and practices. Thus, the agency has a 
distinct disincentive to monitor the implementation 
of the forest plans. 

Plan Implementation Options 

Monitoring is an essential part of strategic plan
ning for the national forests. Monitoring serves three 
purposes. First, monitoring demonstrates whether 
the management activities on the ground are consist
ent with the direction established in the forest plan. 
Second, monitoring demonstrates if the results of 
those activities achieve the goals identified in the 
plan. And third, monitoring demonstrates the accu
racy of the assumptions and values used in the plan. 
Through such demonstrations, monitoring provides 
the feedback needed to revise the plans and manage
ment activities and to assure that the national forests 
are being managed to meet the needs of the 
American people. Several options could improve 
monitoring of forest plan implementation. 

Option 6: Separate the monitoring function. 

Congress could establish monitoring of for
est plans as a separate Forest Service activity, 
with specified purposes and reporting. 

Current Forest Service planning regulations (36 
CFR 219.11(d)) specify that the forest plans must 
identify the monitoring and evaluation requirements 
needed to evaluate management activities. While the 
plans all appear to contain monitoring sections, no 
sanctions exist for incomplete or inadequate moni
toring. Furthermore, monitoring and reporting might 
demonstrate that activities are inconsistent with the 
direction established in the plan, that the outputs 
vary from the planned goals, or that the assumptions 
upon which the plan is based are incorrect. In 
addition, monitoring must compete for funding with 
other activities, such as planning and output produc
tion. Thus, monitoring is generally the frrst activity 
to be eliminated or reduced when funding is less than 
the level specified in the forest plan. 
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Congress could establish monitoring and report
ing as a distinct Forest Service responsibility, much 
as it did with integrated land and resource manage
ment planning. The Forest Service had conducted 
planning before the enactment of RPA and NFMA, 
but Congress specified standards for national forest 
planning, such as an interdisciplinary approach, 
periodic revisions, specific considerations, and pub
lic participation. Congress similarly could require an 
annual monitoring report, prepared by an interdisci
plinary team, with specific requirements and public 
participation. (The following options discuss these 
latter aspects.) This would recognize the importance 
of monitoring, and might reduce the likelihood of 
curtailing or eliminating monitoring due to insuffi
cient time or money. 

Option 7: Require linkage between actions and 
results. 

Congress could require the Forest Service to 
identify, in an annual report for each national 
forest, the results of activities in terms of the 
outputs and conditions identified as goals in 
the national forest plans, and in terms ofpublic 
participation in the planning process. 

The Forest Service currently is required to prepare 
a national annual report on its activities as part of the 
RPA planning process. However, as described in the 
OTA study, Forest Service Planning: Setting Strate
gic Direction Under RPA, the agency's annual 
report provides an incomplete picture of outputs and 
condition changes in the national forests. Timber 
sales and harvests, recreation use, and other uses and 
outputs are often identified, but the measures for 
some resources are merely rough estimates. The 
report more typically identifies management activi
ties, but the activities are not related to the condi
tions supposedly being managed; for example, 
range, watershed, and wildlife habitat improvement 
efforts are reported, but the agency lacks measures 
(quantitative or qualitative) to show the resulting 
improvements in range condition, watershed condi
tion, or wildlife habitat condition. 

Comparable annual reports are not required as 
part of NFMA planning, although many forests 
produce them and the Forest Service has recently 
proposed annual reports for each national forest. An 
annual report could be useful internally, for evaluat
ing the performance of forest supervisors and their 
staffs, and externally, for informing the public about 

the results of management. However, to be effective 
for such uses, an annual report must demonstrate 
how on-the-ground activities meet the output and 
condition targets specified in the forest plans. 
Because of concerns about the community impacts 
of national forest management, an annual report 
might also identify relevant changes in local em
ployment that result from management activities. 

An annual report on national forest management 
could also include an evaluation of public participa
tion. Some have suggested that managers should be 
rewarded for resolving administrative appeals and 
lawsuits over forest plans and over activities to 
implement the plans. Resolving issues locally is 
generally desirable, and a declining nwnber of 
appeals and lawsuits would indicate success in such 
efforts. However, some conflicts cannot be resolved 
locally, while others may be reduced by postponing 
decisions or by directing the decision to another 
forum. Thus, additional measures of effective local 
public involvement in forest planning and manage
ment are needed to evaluate fully managerial per
formance in public participation responsibilities. 

Congress could require an annual report from 
each national forest to provide relevant information 
for internal and external reviews that would com
plete the feedback necessary for strategic national 
forest planning under NFMA. Measures for compar
ing annual performance with output and condition 
targets identified in the plan could be required, and 
reporting on the local economic impacts of manage
ment and on public involvement could also be 
specified. 

Option 8: Require public involvement in moni
toring. 

Congress could direct the Forest Service to 
include public participation in the monitoring 
of forest plan activities. 

The public is interested in national forest manage
ment, is involved in national forest planning, and is 
concerned about the results of management activi
ties. Simply reporting on results is feasible, but 
places the public on the outside, rather than making 
them participants in planning and management. 
Congress could specify that the Forest Service 
include public participation in the monitoring of 
forest plan activities. 
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Including the public in monitoring could fulfill 
several purposes. As described above, monitoring 
assures that activities conform with the direction in 
the plan. However, different individuals can read the 
same statements describing direction, and reach 
different conclusions about what activities are con
sistent with that direction. Public involvement in 
monitoring provides feedback to the agency on how 
the public interprets the plan's direction. Significant 
differences in interpretation would suggest that a 
plan needs to specify the management direction 
more clearly. 

Monitoring is also intended to assess whether the 
results ofactivities achieve the goals identified in the 
plan. Public participation in monitoring can help 
assure that the Forest Service focuses on the outputs, 
sites, and other values that are important to various 
interests. Monitoring all results of management 
activities on all sites is expensive, time-consuming, 
and probably impossible in a practical sense. Thus, 
monitoring is necessarily limited. Involving the 
public can assist the agency to focus on the key 
concerns, to guarantee that the most important 
outputs and conditions are measured most carefully. 

Finally, public involvement in monitoring can 
also save money. Many individuals and groups who 
participate in planning have expertise that could be 
used to conduct some monitoring activities. Having 
a variety of interests involved can provide a balance 
ofviews and checks to assure that measurements are 
comprehensive and accurate. In this way, the Forest 
Service can build trust between the employees and 
the public, and among the disparate stakeholders in 
national forest planning and management. However, 
Forest Service managers must still be responsible for 
measuring the results of activities in the national 
forests and for implementing the forest plans. 

FOREST SERVICE BUDGET 
RECONCILIATION 

Finding 3: Budget Decisions Overwhelm Planning 
Decisions 

The annual Forest Service budget request and the 
subsequent appropriations from Congress are incon
sistent with the budget levels and mixes assumed in 
national forest planning. This occurs, in part, be
cause the forest plans establish an integrated, 
coordinated approach to land and resource manage
ment, but the budget request and appropriations are 

arranged by resource activity. Budgets for multiple
use management at the forests must be translated 
into resource-oriented budgets, and these resource 
budgets are then modified by the Washington Office 
of the Forest Service, the Secretary of Agriculture, 
the Office of Management and Budget, and the 
House and Senate Committees on Appropriations to 
meet their political needs and responsibilities. The 
result is congressional appropriations that bear little 
resemblance to the coordinated budgets needed to 
implement the integrated land and resource manage
ment plans. 

The difference between forest plan budgets and 
annual appropriations also results from the variety of 
budget assumptions used in forest planning. One 
regional office restricted the budget increases which 
could be assumed in forest planning, but others 
permitted unrestricted and often unrealistic budget 
increases to achieve all the goals desired by the 
public. Such plans can seem ideal to the public, so 
long as no one is clearly responsible for paying for 
the plan. The differences in budget assumptions in 
forest planning prevent the Forest Service from 
developing a budget request directly from the forest 
plans. 

When congressional appropriations conflict with 
forest plan directions, the budget decision is invaria
bly followed, because Forest Service employees are 
responsible (some are personally liable) for assuring 
that money is spent as Congress directs. Thus, 
appropriations by resource activity-not the forest 
plans--essentially control the management activi
ties in the national forests. Furthermore, the annual 
appropriations have specified Forest Service timber 
sale targets, typically in excess of the administra
tion's request (although below the potential identi
fied in forest plans with unrestricted budgets), and 
these congressional timber targets determine na
tional, and ultimately local, management priorities. 
The appropriations have not included targets for 
other resource outputs or for resource conditions 
and, thus, have contributed to the Forest Service's 
emphasis on timber outputs. (See "Finding 1: 
Emphasis on Timber and Other Physical Outputs.'') 

Finally, the Forest Service has a number of special 
accounts and trust funds, comprising about a third of 
the Forest Service budget. The largest is Forest 
Service receipt-sharing payments to counties, with 
payments often exceeding $300 million annually. 
However, the Knutson-Vandenberg (K-V) Fund, the 
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Timber Salvage Sale Fund, brush disposal, and other 
special accounts and trust funds generate at least 
$500 million annually for Forest Service activities. 
These funds result mostly from timber harvests, but 
the expenditures commonly are not limited to timber 
sales or investments. Thus, the counties (through the 
receipt-sharing payments) and the managers of most 
resource programs (through available budgets) ben
efit from increasing timber sales, again contributing 
to the emphasis on timber outputs. Furthermore, 
many of these special accounts and trust funds are 
permanently appropriated, with the money automat
ically available unless Congress halts or restricts the 
expenditures. Congress has given relatively little 
attention to these funding sources, and their use has 
become increasingly important as the Federal budget 
problems have mounted. 

Forest Service Budget Options 

If the forest plans are to be implemented, the 
planning process must be integrated with the budget 
and appropriations process. The budget process 
must provide balanced consideration of all the 
resource output and condition goals of the forest 
plans. Congress needs information on the opportuni
ties for improving management with additional 
funding, but Congress and the public also need to 
know how the forests will be managed if the desired 
funds are not available. Furthermore, the Forest 
Service needs flexibility to implement the forest 
plans, but Congress needs to exercise its control to 
assure that national forest management fits within 
the overall spending and taxing priorities demanded 
by the public. Congress has several options for 
integrating and balancing the planning and budget
ing processes and for providing the necessary 
flexibility while retaining appropriate control. 

Option 9: Eliminate appropriations by resource. 

Congress could appropriate funds by man
agement activity, rather than by resource line 
items, and direct the Forest Service to develop 
its budget accordingly, based on the activities 
needed for implementing the forest plans. 

Forest Service budget requests and congressional 
appropriations are currently arranged in about 60 
line items, specifying expenditures for various 
resource activities, such as timber sale preparation 
and administration, wildlife habitat improvement, 
and trail maintenance. Proposed funding for each 

resource activity is adjusted at each step in the 
budget process-by the Washington Office of the 
Forest Service, the Secretary of Agriculture, the 
Office of Management and Budget, and the House 
and Senate Committees on Appropriations--to meet 
their own needs and responsibilities. The eventual 
appropriations by resource rarely mesh with the 
funding needed for integrated, multiple-use manage
ment under the forest plans. Furthermore, the 
resource-oriented appropriations also encourage the 
administration and Congress to specify output tar
gets, especially for timber, since timber targets are 
easily specified and are more controllable by Forest 
Service managers. 

A related problem is that, under resource-oriented 
appropriations, other necessary activities are either 
unfunded or must be conducted with funds intended 
for resource management. Planning, and the requi
site training and software development and acquisi
tion, has been funded largely by resource-specific 
appropriations. Monitoring is typically conducted 
by the resource specialists for the resource being 
monitored, but does not provide tangible results for 
which the resource managers can be rewarded. 
When combined with the lack of penalties for 
inadequate monitoring, it is not surprising that 
monitoring haS a low priority within the agency. 
Thus, although planning and monitoring are essen
tial to effective national forest management, funding 
for these activities must be diverted from the various 
resource activity appropriations. 

Congress could replace the resource-oriented 
appropriations with appropriations for the activities 
necessary for managing the national forests
planning, implementing, and monitoring. These 
major categories could be further subdivided, to 
provide Congress with more control over the agency's 
budget. For example, planning could be divided into 
inventories and data management, technology ac
quisition and development, personnel development, 
public involvement, and plan preparation (writing 
and reproducing). Similarly, monitoring could be 
divided into on-site measurement, equipment pur
chases, personnel development, public involvement, 
and report preparation. Implementation could be 
subdivided into ongoing activities and investments, 
with ongoing activities including use and output 
production and control, and maintaining current 
resource, ecosystem, and facility conditions. Invest
ment categories could include roads, trails, and 
facilities to increase or control uses and outputs, and 
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administrative facilities. Resource, ecosystem, and 
facility rehabilitation to improve current conditions, 
such as reforestation or trail reconstruction, could be 
identified as either ongoing activities or as invest
ments. 

Reorganizing the Forest Service budget would not 
eliminate the agency's responsibility to provide 
information on the anticipated uses and outputs and 
on the likely changes in resource, ecosystem, and 
facility conditions at the requested budget level (and 
with increases or decreases in the budget). The 
Forest Service could also be required to provide unit 
cost information for important activities, such as 
successful reforestation, road construction, and rec
reation facility operation. Nonetheless, such reor
ganization of the budget and appropriations struc
ture could allow Congress to retain control over 
important decisions (e.g., the level and location of 
investments), could assure adequate funding for 
necessary activities (e.g., planning and monitoring), 
and could provide the Forest Service with the 
flexibility to implement the forest plans. 

Option 10: Require realistic budgets in forest 
plans. 

Congress could direct the Forest Service to 
include a range of budget possibilities, from 
the current forest budget to an unlimited 
increase, in the final plan for each national 
forest. 

The Washington Office of the Forest Service 
provided no direction on the budget assumptions to 
be used in national forest planning. One region 
restricted the budgets that forests could assume in 
planning but most did not. Budget restrictions are 
more likely to result in forest plans that are 
implementable, i.e., within the realities of Federal 
budget limitations. However, such restrictions also 
prevent the forests from identifying opportunities for 
improving national forest management and for 
generating additional revenues through increased 
budgets. This has placed forests with restricted 
budget assumptions at a disadvantage in annual 
internal budget negotiations. 

While unrestricted budget assumptions have al
lowed forest and regional personnel to identify 
opportunities for investments under increased budg
ets and are more acceptable to the public (because 
more uses and outputs can be accommodated while 
maintaining or improving resource and ecosystem 

conditions), such forest plans may be unimple
mentable. Conditions may deteriorate and/or the 
uses and outputs must be at lower levels than 
planned, increasing the likelihood of challenges in 
administrative appeals or litigation. 

Both types of information-opportunities with 
unrestricted budgets and likely management with 
budget limitations-are necessary in forest plan
ning. Unrestricted budget opportunities are impor
tant to demonstrate how management could be 
improved, and an analysis of opportunities is re
quired in the RPA Assessment. However, the 
administration and Congress are facing increasing 
pressures to reduce the Federal budget and, thus, 
substantial budget increases are unlikely. Congress 
and the public need to know how the forests are 
likely to be managed under limited budgets. Con
gress could require the Forest Service to include 
both types of information in forest plans, thereby 
linking the forest plans with opportunity analysis in 
the RPA process and providing information on the 
likely management direction and the near-term 
outputs and conditions in the national forests. 

Option 11: Control special accounts and trust 
funds. 

Congress could require more complete re
porting on the sources and uses of money in the 
various special accounts and trust funds, and 
could clarify the purposes for which the funds 
could be used. 

The Forest Service presents little information on 
the sources and uses of money in the various special 
accounts and trust funds. The budget request con
tains aggregate information on the expected receipts 
and expenditures from each fund, but with little or no 
discussion of the purposes or locations of the 
expenditures. The annual Report of the Forest 
Service presents information on reforestation and 
timber stand improvement under the K-V Fund and 
on road construction and reconstruction using pur
chaser road credits, but not on revenue-sharing 
payments, the Timber Salvage Fund, the Working 
Capital Fund, brush disposal, or other permanent 
appropriations. The Timber Sale Program Informa
tion Reporting System (TSPIR.S) also includes K-V 
Funds and purchaser road credits, and adds the 
Timber Salvage Fund, but excludes brush disposal 
and road maintenance deposits from timber purchas
ers. The forest plans, and the RPA Program, do not 
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distinguish funding and activities under any special 
accounts or trust funds. 

The special accounts and trust funds provide 
about a third of the Forest Service budget annually, 
but with the sparse information available, Congress 
is unable to exercise much oversight and control 
over their use. Some have specified funding levels: 
revenue-sharing is 25 percent of gross receipts, and 
the Reforestation Trust Fund receives up to $30 
million annually from tariffs on wood product 
imports. However, deposits to most of the accounts 
are at the discretion of the Forest Service at the local 
level. An unlimited portion of timber receipts can be 
deposited in the K-V Fund. If the Forest Service 
designates a sale as a salvage sale, because it 
contains some (unspecified) volume of dead, dying, 
or threatened timber, the remaining timber receipts 
can be deposited in the Timber Salvage Fund. The 
level of brush disposal and other cooperative depos
its is also at the discretion of the Forest Service. 
Thus, the Forest Service has substantial local 
authority to determine the amount of money depos
ited in the various special accounts and trust funds 
if the forest has timber to sell. 

The Forest Service also has substantial discretion 
over the use of the special accounts and trust funds. 
Several accounts (K-V, salvage, brush disposal, and 
other cooperative deposits) are to be used on the 
national forest that generated the deposits, although 
some funds are used for regional and Washington 
Office staff. Most accounts have specified purposes: 
salvage funds are to prepare and administer new 
salvage sales; the Reforestation Trust Fund is for 
reforestation and timber stand improvement; brush 
disposal and other cooperative deposits are for the 
purposes specified in the contract or agreement. The 
Forest Service has relatively broad discretion over 
the use of the K-V Fund-it can be used for 
reforesting cutover sites, for improving timber 
stands, or for mitigating and enhancing other re
sources within the timber sale area. To date, no 
studies have examined whether the level or use of 
the special accounts and trust funds are consistent 
with congressional intent. 

Congress could require the Forest Service to 
present more information on the sources and uses of 
monies in the major special accounts and trust funds 
in the budget request, the RPA Program, the forest 
plans, and the annual reports. Congress could also 
examine the use of special accounts and trust funds, 

through oversight hearings and/or review by the 
General Accounting Office, to assess whether the 
use of the funds is consistent with the original intent 
and with forest planning. Congress could also clarify 
the purposes for which the funds could be used, to 
assure that the special accounts and trust funds are 
used in a manner that is consistent with the direction 
set forth in the forest plans. 

Option 12: Compensate counties equitably. 

Congress could replace the current program 
of returning 25 percent of gross Forest Service 
receipts with a system to compensate counties 
fairly for the tax exempt status of Federal 
lands and activities. 

Since 1908, the Forest Service has returned 25 
percent of its receipts to the States for use on the 
roads and schools in the counties where the national 
forests are located. The payments were clearly 
intended to compensate the counties for the tax 
exempt status of the national forest lands, but the 
legislative history provides no explanation of why 
compensation of 25 percent of receipts was deemed 
appropriate. In 1976, NFMA expanded the defini
tion to include K-V Fund deposits and timber 
purchaser road credits as gross receipts, because the 
Forest Service had been diverting an increasing 
share of receipts to "internal management pur
poses" (reforestation and road construction), and 
thereby reducing the basis for county payments. 
Receipt-sharing is akin to an ad valorem severance 
or yield tax, which some jurisdictions use to tax 
private timberland owners. However, it is unclear 
whether Forest Service receipt-sharing approxi
mates common severance or yield tax systems, and 
in some States, purchasers also pay yield taxes on 
their harvests of Federal timber. 

A second program, enacted in 1976, compensates 
counties for the tax exempt status of Federal lands. 
The Payments in Lieu of Taxes (PILT) program, 
administered by the Bureau of Land Management, 
generally provides an annual payment of $0.75 per 
acre for entitlement lands (which include most 
National Forest System lands), although the total 
payments are limited by the population in the 
county. PILT payments are also reduced by compen
sation under other programs, such as Forest Service 
receipt-sharing payments, to a minimum of $0.10 
per acre per year. Thus, in areas where Forest Service 
payments exceed $0.65 per acre, the counties receive 
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$0.10 per acre under PILT and the full Forest Service 
payments. In areas where Forest Service payments 
are less than $0.65 per acre, the counties receive 
$0.75 per acre on average under the two programs. 
(The offset to PILT payments lags behind changes in 
Forest Service payments, and thus county compen
sation could be above or below $0.75 per acre in any 
given year, but will average $0.75 per acre.) The 
PILT payments have not changed since the program 
was created, and thus compensation in real dollars is 
currently less than half of what Congress enacted in 
1976. 

It is unclear whether the combination of Forest 
Service receipt-sharing and Bureau of Land Man
agement PILT payments is equitable compensation 
for the tax exempt status of national forest lands. In 
some areas, the counties may receive payments that 
exceed what collections from a private owner of 
undeveloped land might be, but in other areas, the 
counties might be undercompensated. Timber gen
erally accounts for at least 90 percent of Forest 
Service receipts, and in heavily timbered areas, 
Forest Service payments can be substantial. Many 
counties rely on Forest Service payments for sub
stantial portions of their budgets, but the agency 
does not regulate the timing of harvests, and, thus, 
receipts and county payments vary as timber har
vests fluctuate. Timber receipts fluctuate widely, 
rising or falling by 50 percent or more from year to 
year because of changing market condition. Further
more, PILT payments require annual appropriations 
from Congress, and while Congress has not failed to 
appropriate the full authorization, Federal. budget 
constraints could force reductions in PILT pay
ments. Counties, therefore, must depend on unpre
dictable sources that might be compensating them 
less than a private landowner would. 

Congress could replace the current system of 
receipt-sharing and PILT payments with a system 
that fairly and consistently compensates the counties 
for the tax exempt status of national forest lands. 
Such compensation would reimburse States and 
counties for lost property taxes, sales taxes, income 
taxes, and/or yield taxes, depending on existing tax 
structures, and the basis could vary by county or by 
State. Congress could require a study, by the General 
Accounting Office or some other agency, to devise 
the appropriate compensation methods and levels, 
and then could replace the current system with the 
new tax-equivalency compensation system. 
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FOREST PLANNING DIRECTION 

Finding 4: National Targets Can Nullify Local 
Decisions 

RPA established a national strategic planning 
process for renewable resources under which the 
Forest Service is to assess opportunities and capabil
ities, develop a long-term agency program, coordi
nate that program with annual budgets, and report 
annually on progress in implementing that program. 
RPA also established a local planning process for 
preparing land and resource management plans for 
the national forests, and NFMA amended RPA to 
provide substantial guidance on considerations and 
requirements for the local planning process. Con
gress may not have envisioned a close union 
between the local and national planning processes, 
but they have evolved toward closer coordination. 
The Forest Service describes the connection as an 
iterative process, with information on capabilities 
and opportunities flowing into the RPA Assessment, 
and quantitative national targets from the RPA 
Program being allocated to the forests. 

Allocating national RPA targets to the national 
forests can negate local agreement about the appro
priate management direction for a national forest. 
Allocated targets may be technically infeasible, 
because a comprehensive, national analysis neces
sarily aggregates information on local capabilities, 
and loses the site-specific interactions and con
straints. Furthermore, the RPA Program is subject to 
national political pressures, from within the admin
istration and from Congress and the many interest 
groups, that may be insensitive to local demands and 
capabilities. Thus, national goals can be infeasible to 
achieve on the ground. In addition, because of 
existing inventories and analytical tools, targets 
focus on annual physical outputs, especially timber 
outputs. Allocated timber targets from RPA (or from 
the annual appropriations), even if technically feasi
ble, can substantially alter the national forest man
agement direction, determined with considerable 
local analysis and public involvement. 

Planning Direction Options 

To implement national forest plans that are 
acceptable to the public, the NFMA planning 
process must be coordinated with the RPA planning 
process by maintaining a continuous, multidimen
sional exchange of information on current situations, 
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capabilities, and opportunities-including physical 
and political potentials and limitations. National 
direction for forest planning is needed to assure 
adequate consideration of regional, national, and 
global problems and concerns. However, only local 
analysis can determine physically and politically 
feasible solutions. 

Option 13: Specify forest plans as the baseline for 
RPA planning. 

Congress could require the Forest Service to 
use the management direction established in 
the forest plans as the baseline for National 
Forest System outputs and values in the RPA 
planning process. 

The Forest Service envisions an iterative NFMA 
planning-RPA planning process, with the forest 
plans providing information for the RPA Assess
ment and the RPA Program establishing targets for 
the National Forest System. Clearly, the forest plans 
can contribute data on the current situation, and on 
the capabilities and opportunities for the forests to 
provide outputs and other values-data which are 
essential to an assessment of the renewable resource 
situation in the United States. However, national 
analyses of management options can overestimate 
production possibilities, because site-specific inter
actions and constraints cannot be maintained in such 
analyses. Therefore, national output targets allo
cated to the forests may be technically infeasible to 
implement. 

Alternatively, Congress could direct the Forest 
Service to use national forest plans as a technically 
and politically feasible baseline for outputs and 
values from the National Forest System, particularly 
if a consistent range of budget possibilities is 
required in forest planning. Then, in RPA planning, 
the Forest Service could compare the baseline 
National Forest System production and the expected 
private and other public production with the demand 
projections, to determine likely shortfalls, unaccept
able price increases, and/or deteriorating conditions. 
The RPA Program could examine alternatives to 
address these identified problems-by increasing 
National Forest System budgets, by expanding 
research, and/or by bolstering f"mancial and techni
cal assistance to States and to private landowners. If 
regional, national, or global concerns cannot be 
adequately addressed under such alternatives, the 
RPA Program could provide direction for additional 

issues to be considered as forest plans are revised. If 
the problems are near term, the Program could direct 
immediate analyses ofpotential plan amendments or 
revisions to address the problems. However, Con
gress could specify that any RPA Program direction 
for the National Forest System be consistent with 
locally developed forest plans and with public par
ticipation to assure that the direction is acceptable. 

Option 14: Require RPA direction for all re
sources and all branches. 

Congress could require the Forest Service to 
provide targets and/or national direction for 
all outputs and values and for all branches of 
the agency. 

The RPA Program has traditionally established 
physical output targets, principally because the 
available information and analytical tools focus on 
physical outputs. It is admittedly difficult to estab
lish goals for values other than annual physical 
outputs, particularly when the inventories and analy
tical models concentrate on outputs. Nonetheless, 
the emphasis on physical outputs from the national 
forests has impeded consideration of ecosystem 
sustainability. 

The RPA Program has also focused on the 
National Forest System. The Program typically sets 
the direction for Research and State and Private 
Forestry by simply extending and expanding the size 
and structure ofcurrent activities. In contrast, targets 
for the National Forest System are driven by the 
desire to alleviate demand-supply imbalances for the 
various resources through national forest manage
ment. This focus largely reflects the ability to hold 
forest supervisors and other line managers accounta
ble for achieving physical output targets, whereas 
researchers and employees providing f"mancial and 
technical assistance are not clearly responsible for 
producing outputs. However, this focus has led to an 
emphasis on the National Forest System lands and 
outputs, which exceeds their importance in the 
Nation's land and renewable resource base. 

Congress could improve the balance among 
resources and among Federal and non-Federallands 
by directing the Forest Service to establish direction 
for agency programs to address all the outputs and 
values on all forests and rangelands. The Forest 
Service could be directed to emphasize financial and 
technical assistance to alleviate regional demand
supply imbalances for marketed outputs and values, 
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and to focus on Federal and other government lands 
for demand-supply imbalances of unrnarketed out
puts and values. Congress could require RPA 
Program direction, for all the branches of the Forest 
Service, to be defined in long-term goals for 
productivity and ecosystem health and in short-term 
targets for outputs and conditions of concern. 

SUMMARY AND CONCLUSIONS 
Congress, in enacting NFMA, envisioned an open 

planning process for establishing national forest 
management direction acceptable to the public. To 
date, national forest planning has not fulfilled this 
vision, and national forest management seems to be 
as controversial now as when NFMA was enacted. 
Most plans and many actions under those plans have 
been appealed, and lawsuits have focused national 
attention on Forest Service land and resource 
management. Some argue that the planning process 
has become so controversial and burdensome that 
NFMA should be repealed, while others have 
proposed modifications emphasizing various as
pects of plan implementation. 

OTA found a number of problems in national 
forest planning. The plans focus on producing 
timber and other physical annual outputs, because of 
an emphasis on outputs in the legislative guidance, 
in the inventories, and in the analytical technologies. 
Outputs from the national forests are clearly impor
tant, but sustaining 1the ecological health of the 
national forests is paramount. The national forests 
are, in many ways, comparable to a trust fund, 
intended to produce annuities from assets. Annuities 
are desirable, but maintaining and enhancing the 
assets is crucial to perpetuating the annuities. In 
national forest planning, inventories, analyses, and 
targets too often emphasize the outputs (the annui
ties) and discount the ecosystems (the assets). 

The focus on physical outputs could be overcome, 
if the environmental and economic consequences of 
planning and management were assiduously moni
tored. However, monitoring has been insufficient to 
evaluate national forest plans and management. 
Efforts to produce outputs or, in some cases, the 
agency's failure to act could be degrading the nonuse 
values and the productive assets of the national 
forests, but the monitoring needed to assess such 
changes is not being done. Monitoring can deter
mine: 1) if the activities are consistent with the 
direction established in the plans; 2) if the results 

accomplish the plan's objectives; and 3) if the 
assumptions and models used in the planning 
process are accurate. To date, monitoring ofnational 
forest plans and their implementation has not 
achieved these purposes. The lack of monitoring 
results, in part, from the inadequate information 
base. More importantly, however, monitoring is 
fragmentary because there are no incentives to 
monitor, and no penalties for managers for not 
monitoring. 

Direction-setting at the national level has also 
emphasized annual tiq:lber and other outputs, al
though better integratidn of forest plans in the RPA 
planning process could help to protect nonuse values 
and long-run ecosystem health. The resource
oriented budget process and the numerous special 
accounts and trust funds (which are funded princi
pally through timber sales) contribute to the focus on 
timber and other outputs. Furthermore, RPA plan
ning was intended to be a strategic process for all 
renewable forest and rangeland resources, but has 
emphasized timber and other outputs from the 
national forests, again because better information 
and analytical tools exist for timber and other annual 
outputs than for ecosystem conditions. Unless closely 
coordinated with the forest plans, national output 
targets from the annual appropriations or from the 
RPA planning process can overwhelm the techni
cally and politically feasible decisions produced 
locally, through substantial analysis and public 
participation. 

Despite these problems, NFMA planning can 
fulfill the strategic process envisioned by Congress. 
Clearer legislative direction, a broader information 
base, targets for ecosystem health as well as for 
annual outputs, more effective public participation, 
and a variety of analytical technologies could lead to 
technically and politically feasible national forest 
plans and management. Distinguishing and organiz
ing monitoring, linking activities to results, and 
involving the public in monitoring can assure that 
forest plans are implemented. Appropriations by 
management activity, realistic budget assumptions 
in forest plans, better accounting for special ac
count"! and trust funds, and fair compensation to 
counties for the tax exempt status of Federal lands 
could lead to Federal financing consistent with the 
forest plans and overall Federal budget constraints. 
Finally, a more interactive RPA-NFMA planning 
process, with forest plans as the baseline for the 

. National Forest System and with long- and short
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term direction for all resource values and all These changes can complete the strategic planning 
branches of the agency, can result in a national process for the national forests that was begun with 
direction that can be achieved through national NFMA and has been evolving under Forest Service 
forest planning and other Forest Service activities . leadership. 
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Chapter 3 

The Goals of National Forest Management and Planning 

Beginning in 1975, Forest Service timber sale 
practices were successfully challenged in several 
lawsuits (the first and best known being the "Monon
gahela Decision" 1), on the grounds that the agency 
was violating specific provisions of the 1897 Forest 
Service Organic Act. The Forest Service argued that 
scientific evidence and 70 years of experience 
justified their practices, but the court held that only 
Congress could change the legal restrictions on 
selling timber. In the National Forest Management 
Act of 1976 (NFMA), Congress eliminated the 
restrictive provisions of the 1897 Organic Act, 
provided substantial guidance to the Forest Service 
for preparing land and resource management plans 
for units of the National Forest System, and required 
public participation in determining management 
direction. It was hoped that an open planning process 
could resolve local controversies at the local level, 
and get Congress and the courts out oflocal, detailed 
national forest management. 

To date, Forest Service planning under NFMA 
has not fulfilled this vision. Controversy, litigation, 
and congressional involvement abound in manage
ment of the national forests. In the South, clearcut
ting is prohibited near red-cockaded woodpecker 
colony sites in the national forests. Administrative 
appeals in the northern Rocky Mountains have 
delayed enough timber sales to cause a timber 
supply squeeze for some sawmills. A Wyoming 
sawmill sued to try to guarantee minimum Forest 
Service timber supplies under a timber management 
plan, but lost and was subsequently closed. Contro
versy over road construction has led Congress to 
consider, and sometimes to enact, substantial changes 
in road construction appropriations (292). 

The current forest management controversy with 
the greatest impact is over the national forests of the 
Pacific Northwest-how much timber to sell, and/or 
how much ancient forest to reserve from harvesting 
for the protection of the northern spotted owl and the 
old-growth Douglas-fir ecosystem. As plans for the 
national forests in western Washington and Oregon 
were being developed (long after the target date 

specified in NFMA), courts enjoined timber sales 
which might threaten the owl's existence. Congress 
acted to continue the timber sale program while the 
U.S. Fish and Wildlife Service considered protect
ing the owl under the Endangered Species Act. (The 
ow 1 was subsequently determined to be threatened, 
according to the provisions of that act.) Courts have 
since ruled portions of the congressional interven
tion to be unconstitutional. 

Some have characterized these problems as re
gional battles over the control ofresources. In places 
where commodity production is being curtailed, 
some users, Members of Congress, and agency 
employees assert that national forest management is 
gridlocked. Congress has been asked to consider 
legislation to overhaul the system. Some proposals 
would prohibit clearcutting, others would add guid
ance on forest plan implementation, still others 
would prevent judicial review of Forest Service 
decisions. Some observers have suggested that many 
of the problems result primarily from the belief that 
NFMA planning could resolve controversies, and 
that repealing NFMA would resolve at least some of 
the current difficulties (18). Others go further, 
suggesting that the experiment in public land and 
resource ownership is a failure, and that radical 
reform of the system is the only solution (41). 
Nonetheless, many believe that the current planning 
process, with improvements, is still appropriate. 

PURPOSE AND ORGANIZATION 
These problems and proposals led Congress to ask 

OTA for an assessment of the technological, biolog
ical, social, and economic dimensions of the forest 
planning process established under NFMA. To 
assess these aspects of the NFMA planning process, 
one must first examine the purposes of national 
forest management: multiple use and sustained 
yield, as defmed in law. These goals are examined 
from their historical development, from their phil
osophical basis, and from their implications for 
management. 

IWest Virginia Division ofthe lzaak Walton League, Inc . v. Butz, 367 F. Supp. 422; 522 F. 2d 945 (4th Cir. 1975). 

-33
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After exammmg the management goals, this 
chapter describes the strategic nature of the NFMA 
planning process. Strategic planning is a useful 
standard for examining the NFMA planning process 
for two reasons. First, although Congress did not 
expressly create a strategic planning process for the 
national forests, national forest planning is part of 
the strategic planning process created in the Forest 
and Rangeland Renewable Resources Planning Act 
of 1974 (RPA). 2 Congress clearly intended the RPA 
process to be strategic planning (259) , and thus 
implicitly intended strategic NFMA planning by 
making the land and resource management plans for 
the national forests a part of the RPA Program 
(section 6(a)). 

Second, a public strategic planning process is an 
effective approach for identifying organizational 
goals for a government agency. NFMA established 
an open, public process for setting management 
direction for the national forests. Forest plans are to 
describe that direction by identifying goals for 
conditions and outputs, together with: 1) the stand
ards and guidelines for management activities, 2) the 
proposed and possible actions, and 3) the fmancial 
resources necessary to fulfill those goals. Strategic 
planning is an appropriate criterion for assessing 
national forest land and resource management plan
ning under NFMA. 

The subsequent chapters of this report assess 
specific aspects of the planning process-legal 
context, social dimensions, biological aspects, plan
ning technologies, economic considerations, and 
organizational characteristics. The principal crite
rion for examining these aspects is how they 
contribute to strategic national forest planning, both 
in theory and in practice. The last chapter concludes 
this assessment by reviewing the relationship be
tween strategic NFMA planning and the Forest 
Service's national planning effort under RPA. 

NATIONAL FOREST GOALS: 
MULTIPLE USE AND 
SUSTAINED YIELD 

Historical Development3 

Creation of the National Forests 

Numerous devastating natural disasters , often in 
conjunction with extensive logging, occurred in the 
United States during the late 1800s. Huge wildfires 
swept through logged-over lands in New England 
and in the Lake States in 1871, 1881, and 1891; the 
1871 Peshtigo fire killed 1,500 people in Wisconsin 
(32, 200). Timber cutting on public lands was illegal, 
but the timber protection laws were routinely flouted 
(291). Furthermore, major floods of the late 1880s 
were blamed on widespread deforestation (190). 
These events led Congress, in 1891 , to grant the 
President authority to reserve important public 
domain lands, but Congress did not authorize efforts 
to protect the reserves. 

In 1897, in response to President Grover Cleve
land's substantial forest reservations, Congress in
directly guided management of the forest reserves 
(renamed the national forests in 1907) by limiting 
the purposes for which the President could reserve 
forest lands. Reserves were to exclude lands more 
valuable for mineral extraction or for agriculture, 
and could only be established: 

. . . to improve and protect the forest within the 
boundaries, or for the purpose of securing favorable 
conditions of water flows, and to furnish a continu
ous supply of timber for the use and necessities of 
citizens of the United States ... 

This was the principal congressional direction for 
the purposes of reserving lands and managing 
reserved lands, and has come to be known as the 
Forest Service Organic Act. The act also authorized 
the agency to regulate the "occupancy and use [of 
the reserved lands] and to preserve the forests 
thereon from destruction.'' 

2NFMA was substantially an amendment to the Forest and Rangeland Renewable Resources Planning Act of 1974 (RPA-Act of Aug. 17, 1974; 
Public Law 93-378, 88 Stat. 476; 16 U.S .C . 1600-1614). RPA, as enacted, required the Forest Service to prepare land and resource management plans 
for units of the National Forest System, using an interdisciplinary approach to integrate physical, biological, economic, and other sciences. NFMA added 
substantial guidance for public participation and for relevant considerations in the planning process. These land and resource management plans are often 
called forest plans, and the process is typically called forest or NFMA planning. 

3This section addresses the historical development of legislation providing the management goals for the national forests . Ch. 4 will examine the 
detailed legal requirements of these laws . 
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The floor debate over this act strongly indicates 
that the primary intent was to protect the forests and 
the downstream water flows.4 Wood was to be made 
available to settlers and to miners who needed the 
timber locally, but providing wood for loggers was 
not a consideration in establishing forest reserves. 
Senator John Lockwood Wilson of Washington 
noted: 

... the timber lands withdrawn [that are more than 
25 miles from Puget Sound] do not contain mer
chantable timber. They have only their value, if any, 
for mining purposes (326). 

Senator George Laird Shoup ofldaho, in arguing for 
permission to sell timber from the reserves, added: 

... We do want to protect and will protect our timber 
if the reserves are only established in the right place. 
But, Mr. President, our farmers and our miners are 
entitled to a sufficient quantity of timber for domes
tic purposes (233). 

Thus, Congress was clearly concerned about the 
local community impacts ofreserving Federal forest 
lands. In the subsequent century, the national forests 
have become an important source of wood for the 
lumber and plywood needed in home building and 
other uses. Nonetheless, the principal concerns in 
establishing the forest reserves were for protecting 
the lands and waters while making a continuous 
supply of timber available. 

Following the transfer of the reserves to the 
Department ofAgriculture in 1905, the management 
activities of the new Forest Service (created when 
the Forestry Division of the Department of the 
Interior's General Land Office was merged with the 
Department of Agriculture's Bureau of Forestry) 
generally focused on land and resource protection. 
The first efforts were to protect the forests from 
wildfires and from trespass (illegal timber cutting 
and homesteading), and to control grazing, which 
had been unregulated by the Department of the 
Interior (329). The Forest Service based its efforts on 
the broad, general provision in the 1897 Organic Act 
permitting the Secretary of Agriculture ''to regulate 
their [the forest reserves'] occupancy and use and to 
preserve the forests thereon from destruction ...'' 
The livestock industry challenged the Forest Serv
ice's right to regulate use and charge fees, but the 

agency's position was upheld by the U.S. Supreme 
Court in 1911 (240). 

In 1911, Congress also authorized the Forest 
Service to acquire lands for the National Forest 
System. The Weeks Law authorized land acquisition 
to protect water flows; acquiring land to provide 
timber was not authorized until the Clarke-McNary 
Act of 1924. Many of the national forest lands in the 
eastern half of the country were acquired under the 
Weeks Law, and, unlike those in the west, many had 
been denuded or severely degraded before the 
Federal Government acquired them. Thus, in origins 
and biological and cultural histories, the eastern 
national forests are quite different from the national 
forests in the west. 

In summary, the concept of using the national 
forests in many ways was implicit from the very 
beginning. When use levels were low, conflicts 
among users were minor and could be managed by 
separating uses. Public discussion of the compatibil
ity ofuses did not begin until after the National Park 
Service was created in 1916. In the following years, 
the Park Service tried, sometimes successfully, to 
gain control of prime Federal recreation sites. The 
Forest Service countered Park Service efforts by 
arguing that proper management of the various land 
uses could provide both recreation and commodity 
extraction, that "multiple use" was preferable to 
"single use." 

The Multiple-Use Sustained-Yield Act of 1960 

The debate with the Park Service and disagree
ments with ranchers continued to simmer until about 
1950. Then, during the next decade, several condi
tions and events led the Forest Service to believe in 
the need for legislative sanction to defme the 
purposes of the national forests and to preserve 
Forest Service discretion in managing those lands. 

The demand for · the goods and services provided 
by the national forests began to change after World 
War II. Livestock grazing had been the major use of 
the reserves when the Forest Service began manag
ing the lands, but livestock use of the national forests 
peaked in 1920 and has slowly declined since (298). 
In contrast, recreation and timber harvesting began 
slowly, then accelerated after World War II. (See 
box 3-A.) While timber harvesting increases some 

4Typically, committee reports carry more weight as indicators of the intent of Congress than does the floor debate, but no committee reports were 
filed on the 1897 act, because it was an amendment to an appropriations bill. 'Ibis was a common practice at that time, because the appropriations 
committees did not exist until the 1920s. Appropriations bills were developed by what are now known as authorizing committees. 
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Box 3-A-Livestock Grazing, Recreation Use, and Timber Production Trends in the National Forests 

Livestock grazing was the most important use of the forest reserves when the lands were transferred in 1905 
from the Department of the Interior to the Forest Service in the Department of Agriculture. Livestock grazing 
continued to increase for the next 15 years, but has slowly declined since 1920. (See figure 3-1.) 

Recreation in America has undoubtedly increased since World War ll. (General recreation data are unavailable 
to show the magnitude or consistency ofthe increase.) National forest recreation use was generally below 10 million 
visitors annually prior to 1946, but climbed to about 25 million in 1950, and rose to more than 100 million 
visitor-days by 1961.1 Recreation use has continued to climb, exceeding 250 million visitor-days in 1989. (See 
figure 3-2.) This is not to suggest that all uses have increased equally. Motorized recreation, travel to destination 
resorts, and backcountry hiking increased as the Nation's transportation system improved, as leisure time increased, 
and as the Wilderness System expanded. However, demographic and other changes have shifted recreation uses 
toward shorter but more frequent and less strenuous activities (199, 235). 

Timber harvesting in the national forests also increased substantially after 1950. Before World War II, national 
forest timber harvests averaged less than 1 billion board feet (BBF) annually. In 1950, 3.5 BBF were harvested, and 
this rose annually, reaching 12.1 BBF by 1966. (See figure 3-3.) In contrast to the continued growth in recreation 
use, national forest timber sales and harvests have generally ranged between 9 and 13 BBF annually since 1960, 
with no discernible long-term trend Lumber and plywood production has increased slowly over this period (see 
figure 3-4 ), suggesting that national forest timber displaced private and other public timber in the 1950s. Since 1960, 
harvests of private and other public timber may have fueled the increased production, but improved tech
nology-greater product output from the same amount of timber input-has also contributed to the increased 
lumber and plywood production. 

1Recreation use was measured in visits prior to 1965, aud bas been measured invisitor-days since 1965. However, the cballge inmeasure 
is apparently insignificant for repor1iDg the ttmds in recreation use, as sbown in figure 3-2 (74). 

Figure 3-1-Grazlng in the National Forests 
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SOURCE: U.S. Department of Agriculture, Forest Service, Report of the Forest Service (Washington, DC: U.S. 
Government Printing Office, annuel series). 
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Figure 3-2-Recreatlon Use of the National Forests 
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SOURCE: U.S. Department of Agriculture, Forest Service, Report of the Forest Service (Washington , DC: U.S. 
Government Printing Office, annual series). 

recreation opportunities it limits other opportunities 
and values. The simultaneous increase in the Forest 
Service timber program and in national forest 
recreation use in the 1950s and early 1960s probably 
magnified the conflicts over national forest manage
ment. 

Ranchers tried to increase their influence in de
termining livestock permit numbers, fees, and other 
matters, and convinced Senator Frank Barrett of 
Wyoming to introduce a bill to this effect in 1953 
(329). In the same Congress, the timber industry 
pushed for industry selection ofpublic timberland as 
compensation for private timberland flooded by 
Federal dam projects (329). Although these efforts 
were unsuccessful, they indicated an interest in 
partitioning the national forests among interest 
groups. 

Another effort to reduce Forest Service discretion 
began in 1955: the ftrst bill to establish a wilderness 
system was introduced. The Forest Service was 
surprised by the bill, because it had administratively 
established a system of wilderness, wild, and primi

tive areas in the National Forest System, beginning 
in 1924. However, administrative boundary modifi
cations and pressures to expand national forest 
timber harvests led some to believe that statutory 
protection was necessary to preserve undeveloped 
areas in the national forests. (See the following 
section on the Wilderness Act.) 

Then, in 1956, the Park Service launched Mission 
'66 to increase the size of the National Park System 
substantially. This was seen as a threat to the 
national forests, since many parks had been created 
from national forest lands. Furthermore, President 
Dwight D. Eisenhower supported Mission '66, but 
the Forest Service was unable to obtain financial 
support for its countermeasure, Operation Outdoors. 

Taken together, these events and conditions led 
the Forest Service to believe in the need for 
legislative blessing of their existing management 
direction. The multiple-use legislation proposed by 
the Forest Service won only lukewarm support. Few 
outside the agency believed it was necessary, 
although several conservation groups endorsed it. 
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Figure 3-3-Forest Service Timber Sale Program 
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However, opposition was also muted. The timber 
industty initially opposed new legislation, believing 
the Forest Service Organic Act gave timber produc
tion more prominence than the multiple-use bill. The 
industry offered a substitute directing stronger 
financial considerations in national forest manage
ment. Other potential opponents, such as the Sierra 
Club and The Wilderness Society, generally stayed 
clear of the debate, focusing their attentions on 
statutory wilderness protection. Thus, after a rela
tively brief and mild struggle, the Forest Service was 
rewarded with the Multiple-Use Sustained-Yield 
Act of 1960 (MUSYA), stating that: 

... the national forests are established and shall be 
administered for outdoor recreation, range, timber, 
watershed, and wildlife and fish purposes. The 
purposes of this Act are declared to be supplemental 
to, but not in derogation of, the purposes for which 
the national forests were established as set forth in 
the Act of June 4, 1897 . .. 

... The establishment and maintenance of areas of 
wilderness are consistent with the purposes and 
provisions of this Act. 

In enacting MUSYA, Congress essentially sanc
tioned Forest Service management to provide a 
broad array of natural resource uses and outputs, 
while protecting the land and resource base of those 
uses and outputs. Congress accepted the agency's 
legislative proposal, because the proposal did not 
change national forest management direction or 
congressional oversight or authority. MUSYA ex
panded upon the national forest purposes set forth in 
the Organic Act and together they provide broad 
direction and substantial agency discretion for 
managing the National Forest System. 

The Wilderness Act 

The Forest Service had long recognized the value 
of keeping some lands undeveloped. In 1924, under 
its general administrative authority, the agency set 
aside the Gila Wilderness in New Mexico, and 
subsequently established a system of wilderness, 
wild, and primitive areas. However, some observers 
were concerned about the administrative authority to 
modify area boundaries and about increasing pres
sures to expand national forest timber harvests, and 
proposed statutory protection for specific undevel
oped lands in the national forests. 
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Figure 3-4--U.S. Lumber and Plywood Production 
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Events in the Boundary Waters Canoe Area of 
northern Minnesota illustrate the concerns. Mter 
World War II, the Forest Service proposed several 
large, long-term timber sales in the area, over 
long-standing local opposition. This led local con
servationists-and eventually Senator Hubert 
Hwnphrey of Minnesota-to believe that timber 
from all national forest lands would be harvested, 
except where harvesting was prohibited by law 
(329). Comparable situations elsewhere led conser
vation groups, which had supported the Forest 
Service against the ranchers and loggers, to support 
the idea of statutory wilderness protection. 

The Forest Service included a provision in the 
Multiple-Use Sustained-Yield Act of 1960, noting 
that ''the establishment and maintenance of areas of 
wilderness are consistent with the purposes and 
provisions of this Act.'' However, wilderness propo
nents were still not satisfied, and the Wilderness Act 
creating the National Wilderness Preservation Sys
tem was enacted in 1964. 

The Wilderness Act provides more explicit guid
ance for managing the designated areas than the 

Organic Act and MUSYA do for the other National 
Forest System lands. The Wilderness Act generally 
prohibits commercial activities and road and facility 
construction in the designated areas . Compatible 
commercial activities (e.g., outfitter services) were 
exempted, and grazing and other nonconforming 
uses (especially motorized access) were generally 
allowed to continue, ·if those uses had been estab
lished before the area was designated as wilderness . 
Furthermore, valid existing mineral rights were 
protected, and the act permitted new rights to be 
established for about 20 years (specifically, until 
Dec. 31, 1983). In essence, the Wilderness Act 
prohibited timber harvesting, new recreation facili
ties, and new motorized access in the areas desig
nated as wilderness by Congress. 

The Forest and Rangeland Renewable 
Resources Planning Act of 1974 

RPA was enacted because of concerns about 
short-sighted, political decisions for the Nation's 
renewable resources. At that time, public trust in 
government was deteriorating-the Watergate scan
dal was breaking and Vietnam War protests were 
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expanding. Congress was reasserting control over 
the Executive Branch-for example, the Congres
sional Budget and Impoundment Control Act (which 
preceded RPA by a month) reestablished congres
sional control of the budget, following impound
ments (nonspending of appropriations) by the Nixon 
Administration. Senator Hubert Humphrey, the prin
cipal sponsor of RPA, asserted that the administra
tion's short-term spending priorities were short
changing renewable resource management. 

RPA established an open, strategic planning 
process by which the Forest Service would address 
the long-range renewable resource situation in four 
documents. First, an Assessment produced every 10 
years would examine resource conditions, trends in 
supply and demand, and opportunities to invest in 
resource production. Then , every 5 years, a Program 
would establish the direction for all Forest Service 
activities, to respond to the trends and opportunities 
identified in the Assessment. The Program was to be 
consistent with the principles set forth in MUSYA 
and in the National Environmental Policy Act of 
1969 (NEPA). Thus , Forest Service activities under 
the RPA Program are to provide for multiple uses 
and sustained yields, and the Forest Service is to 
include users and other interested parties in setting 
national direction for Forest Service activities. A 
~esidential Statement of Policy, which accompa
rues each Program, would then be used to guide the 
annual budget requests. Finally, an Annual Report 
would assess Forest Service accomplishments and 
progress in implementing the Program. 

RPA also required the Forest Service to prepare 
''land and resource management plans for units of 
theNational Forest System.'' These plans were to be 
coordinated with other Federal, State, and local 
planning processes, and were to be developed using 
"a systematic interdisciplinary approach to achieve 
integrated consideration of physical, biological, 
economic, and other sciences.'' The plans were 
considered part of the RPA Program, and thus were 
to be consistent with MUSYA and NEPA. Thus, 
RPA confirmed MUSYA as the management princi
ple for the national forests, and essentially estab
lished the requirement for public participation in 
national forest planning. 

The National Forest Management Act of 1976 

NFMA was enacted primarily in response to 
several lawsuits. The initial suit5 successfully ar
gued that clearcutting in the Monongahela National 
Forest violated the Forest Service timber sale 
authority in the 1897 Organic Act. The lower court 
decision was upheld by the 4th Circuit Court of 
Appeals in August 1975. Then, in December, the 
Federal District Court of Alaska extended this 
decision to the long-term timber sale contracts in 
Alaska.6 In July 1976, a preliminary injunction 
followed the same logic to halt clearcutting in the 
National Forests in Texas.7 Several other lawsuits 
were filed in late 1975 and in 1976 to stop 
clearcutting in the national forests . The timber 
industry and the Forest Service argued that clearcut
ting was a sound timber management tool, and that 
a ban would devastate the timber economy. If all the 
litigation were successful, Forest Service timber 
sales would probably have fallen by half (261). 
However, in the Monongahela case, the Court of 
Appeals stated that it could only apply the existing 
law; if the law was an anachronism, it was up to 
Congress, not the courts, to remedy the situation. 

The lawsuits challenging clearcutting were only 
one expression of growing public dissatisfaction 
with national forest management. The 1970 Bolle 
Report (264) described problems on the Bitterroot 
National Forest in western Montana. The Senate 
Committee on Interior and Insular Affairs held 
extensive hearings on clearcutting around the coun
try in 1971, and issued recommendations for Forest 
Service clearcutting in a committee report, com
monly known as the Church Clearcutting Guidelines 
(265). In 1970, the Forest Service had on its own 
initiative begun a review of the wilderness potential 
of many national forest roadless areas (RARE 1), but 
this review was halted in 1972 because of litigation 
charging the Forest Service had been arbitrary in 
selecting the areas to be reviewed (294). Forest 
Service management was, in essence, being chal
lenged in many ways and places. 

Bills were introduced to make a simple, technical 
correction to the Orga_nic Act, making it legal to 
clearcut timber in the national forests. However, 
Congress chose to respond to the full range ofpublic 

SWest Virginia Division of the lzaak Walton League, Inc . v. Butz, 367 F.Supp. 422; 522 F.2d. 945 (4th Cir. 1975). 
6Zieske v. Butz, 406 F.Supp. 258. 

1Texas Comminee on Natural Resources v. Butz, Civil Action No. IT-76-268-CA. 
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concerns about national forest management, rather 
than just address the immediate problem. Upon 
introducing NFMA, Senator Hubert Humphrey of 
Minnesota stated that: 

Time has demonstrated that we need more than a 
new prescription for selling timber. We need a 
fundamental reform in managing all of the resources 
associated with forested land of the national forest 
system ... 

To me it is not enough that we modernize the 
methods by which timber is sold. This bill does much 
more. Its basic purpose is to assure that the multiple 
uses are realized and their yields are sustained. This 
bill seeks to strengthen resource management so that 
it is ecologically effective (120). 

Because RPA required land and resource manage
ment plans for units of the National Forest System, 
Congress chose to guide the local planning process 
by amending RPA. This option also fit with Con
gress' intent to retain the basic direction for the 
National Forest System, as set forth in the Organic 
Act and MUSYA. NFMA was intended to assure 
balanced use and protection of all the resources, 
today and tomorrow. As noted in the Senate 
Committee Report: 

The role of the Forest Service in the management 
of the National Forest System is to act as a steward 
of the land ... 

Timber production and sale are important aspects 
of the overall management of the National Forest 
System lands. However, they are not the sole 
objectives of management planning ... 

The other resources of the forests, wildlife and fish 
habitats, water, air, esthetics, wilderness must be 
protected and improved. Consideration of these re
sources is an integral part of the planning process ... 

It is, therefore, time for Congress to act in order to 
insure that the resources found in our National 
Forests can be used and enjoyed by the American 
public, now and in the future (261). 

Senator Humphrey described the relationship among 
NFMA, RPA, and MUSYA by noting that "The 
Forest and Rangeland Renewable Resources Plan
ning Act and these amendments are intended to be 
fully compatible with the principles of the Multiple
Use Sustained-Yield Act, and, in fact, to provide 
further direction in the implementation of that act" 
(120). 

Much of NFMA is an amendment to the land and 
resource planning requirement ofRPA. Some amend

ments provide considerations for management. For 
example, section 6(k) specifies consideration of 
physical, economic, and other pertinent factors in 
determining the suitability of land for timber pro
duction. NFMA also establishes standards and 
guidelines for planning. For example, section 6(f)(2) 
requires the plan to reflect proposed and possible 
actions, including the planned timber sale program, 
and section 6(g)(2)(A) directs the Forest Service to 
identify lands suitable for resource management. 
Section 6(g)(3) directs guidelines to achieve the 
goals of the RPA Program, while subsection (A) 
specifies the consideration of the economic and 
environmental aspects of resource management 
systems, and subsection (F)(ii) requires an assess
ment of potential environmental, biological, es
thetic, engineering, and economic impacts of each 
timber sale. In addition, section 6(1) requires esti
mates oflong-term benefits and costs and a represen
tative sample of government returns and expendi
tures associated with the sale of timber. 

NFMA also establishes standards and guidelines 
for assuring protection of the resources of the 
national forests. Examples include providing for a 
diversity of plant and animal communities (section 
6(g)(3)(B)); prohibiting irreversible soil, slope, and 
watershed damage (section 6(g)(3)(E)(i)); assuring 
adequate reforestation within 5 years (section 6(g) 
(3)(E)(ii)); protecting waters, wetlands, and riparian 
areas (section 6(g)(3)(E)(iii)); limiting the size of 
clearcuts (section 6(g)(3)(F)(iv)); revegetating roads 
unless the need for a permanent road is specified in 
a road plan (section lO(b)); and generally limiting 
timber sales to a quantity that can be harvested 
annually in perpetuity on a sustained-yield basis 
(section 13(a)). Thus, NFMA requires many consid
erations, standards, and guidelines in planning for 
the management of the national forests under 
MUSYA. 

While the Organic Act and MUSYA defme the 
parameters of management, and NFMA details 
considerations, standards, and guidelines, NFMA is 
not a set of prescriptions for national forest manage
ment. RPA and NFMA establish a planning process 
that leaves substantial management discretion with 
the agency. Furthermore, NFMA clearly intended 
that management, as set forth in the forest plans, 
respond to the desires and concerns of the people, as 
expressed locally and through the national strategic 
planning process under RPA. NFMA explicitly 
requires "public participation in the development, 
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review, and revision of land management plans ...'' 
RPA and NFMA planning are also to be conducted 
in accordance with NEPA, and NEPA also requires 
that Federal agencies consider public input in 
decisionmaking. 

In sum, NFMA emerged in response to lawsuits 
that would have substantially reduced Forest Service 
timber sales. However, Congress chose to provide 
guidance for the required forest management plans, 
rather than enact only management prescriptions or 
a technical correction to the timber sale authority. 
The guidance is mostly in the form of planning 
considerations and standards and guidelines for 
analyzing, reporting, and protecting the quality of 
resources and the environment. NFMA was also 
intended to assist in producing the high-level of 
sustainable outputs required under MUSYA. NFMA 
leaves the Forest Service with substantial Forest 
Service discretion in managing the national forests, 
but requires the agency to consider public interests 
and concerns, and directs that the forest plans be 
prepared in accordance with NEPA. Thus, the 
Organic Act and MUSYA provide a framework for 
managing the national forests, while NFMA and 
NEPA essentially direct that local resource condi
tions and public desires and concerns be considered 
in determining the details. 

Philosophical Basis for 
Government Ownership 

There are two, interrelated reasons for govern
ment ownership and management of forests and 
rangelands and of renewable resources: 1) the 
production of one resource output can affect other 
resources, and 2) many resource uses are not 
currently marketed. Forests and rangelands clearly 
produce more than just one output or value; a forest, 
for example, can simultaneously grow timber, pro
vide food and cover for wildlife and livestock, and 
yield water for human use, land animals, and fish. 
Activities to modify one aspect of the forest will 
affect other uses and values. For example, thinning 
a timber stand to increase timber growth might also 
increase water yields and forage production, but 
might decrease wildlife cover and water quality. 
This interrelationship among outputs is generally 
known as joint production. 

Joint production can be a problem for natural 
resource management, because many resource val
ues are not marketed. (See box 3-B.) Timber is the 
only national forest output priced in a competitive 
market,8 and even for timber, the Forest Service does 
not respond to market signals in traditional ways 
(increasing sales when prices and/or profits rise, and 
decreasing sales when prices and/or profits fall). For 
other national forest resources, markets are not used 
to set prices or to signal appropriate operations and 
investments. 

While markets can improve production effi
ciency, efficiency was explicitly rejected as the 
guiding principle for managing the national forests. 
In debating MUSYA, the House Committee on 
Agriculture did not even consider a timber industry 
proposal to base management direction on fmancial 
considerations (329); instead, MUSYA directed that 
management need not be ''the combination of uses 
that will give the greatest dollar return or the greatest 
unit output.'' Implicitly, Congress recognized the 
limitations of markets in providing a balanced mix 
of resource values, and accepted the Forest Service 
bill making multiple use and sustained yield the 
appropriate directions for national forest manage
ment. 

Congress maintained this philosophy in enacting 
NFMA. As a result of the Bolle Report (264) and 
other evidence of uneconomical timber investments, 
the Senate included a fmancial standard (production 
costs less than economic returns) for lands with 
timber production as a management goal. A similar 
provision was considered and rejected by the House 
Committee on Agriculture and on the floor of the 
House. The substitute, agreed upon by the confer
ence committee and accepted by both Houses, 
requires consideration of economic (and other) 
factors in determining lands not suited for timber 
production, and then allows timber salvage sales and 
sales to protect multiple-use values on lands not 
suited for timber production. Section 6(1)(1) of 
NFMA also requires the Forest Service: 

. . . to provide information on a representative 
sample basis of estimated expenditures associated 
with reforestation, timber stand improvement, and 
sale of timber from the National Forest System, and 
shall provide a comparison of these expenditures to 

8Not all national forest timber is sold in competitive markets. From 1973 to 1979, 25 percent of timber sales (including more than half of all sales 
in the centtal and southern Rocky Mountains) received only one bid (288). (Such data are not published regularly, and more recent data are not available.) 
In areas where one-bid sales are common, Forest Service timber sale appraisals, rather than competition, determine timber prices. 
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the return to the Government resulting from the sale forage for livestock. 9 Management of one use or 
of timber . .. value will affect the others; for example, a clearcut 

However, NFMA does not proscribe agency 
actions or require responses based on the compari
son of costs and revenues. 

What Is Multiple Use? 

MUSYA defmes multiple use as: 

. . . the management of all the various renewable 
surface resources of the national forests so that they 
are utilized in the combination that will best meet the 
needs of the American people; making the most 
judicious use of the land for some or all of these 
resources or related services over areas large enough 
to provide sufficient latitude for periodic adjust
ments in use to conform to changing needs and 
conditions; that some land will be used for less than 
all of the resources; and harmonious and coordinated 
management of the various resources, each with the 
other, without impairment of the productivity of the 
land, with consideration being given to the relative 
values of the various resources, and not necessarily 
the combination of uses that will give the greatest 
dollar return or the greatest unit output. 

This defmition of multiple use is not very useful 
for determining the proper management of the 
national forests. The only goal is to meet the needs 
of the people, while the only limitation is to protect 
the productivity of the land. In addition, multiple
use management is to consider relative resource 
values, but maximizing returns or outputs is not to be 
the sole basis for determining management. (This 
last provision was apparently a response to the 
timber industry's proposal for the multiple-use bill 
to emphasize fmancial considerations in Forest 
Service management decisions.) 

Joint Production or a 
Dominant-Use Patchwork? 

The concept of multiple use encompasses two 
distinct views about managing to produce outputs 
and uses: joint production and patchwork of domi
nant uses. As noted above, joint production recog
nizes that forests and rangelands are ecosystems that 
can produce more than just one use or output of 
value-they provide wildlife habitat, yield water, 
can be used for recreation, and produce timber and 

yields timber, generally increases water flows, 
augments forage for livestock and wildlife, and 
provides access to new areas for some types of 
recreation, but may also degrade water quality and 
eliminate wildlife cover and certain recreation op
portunities, at least temporarily. 

While joint production is clearly an accurate view 
of the ecological interactions on forests and range
lands, it is difficult to apply the concept to land 
management. Despite the long-standing recognition 
of joint production, our understanding of the rela
tionships among resource values is incomplete. The 
biological and social sciences have, to date, pro
vided only a fragmentary picture of the ecological 
interactions for a given site. Furthermore, seemingly 
minor variations in activities or locations can cause 
substantially different interactions among resources 
depending on soil types, the nature and condition of 
surrounding sites, and other factors. Finally, no 
objective way exists to determine whether the net 
result of management actions on all of the current 
and future uses and outputs is desirable. Economics 
(usually benefit-cost analysis) is often used to 
evaluate the results, but the limits of economic 
analysis combined with the limits of our knowledge 
of biological and social interactions make such an 
evaluation incomplete, at best. (See ch. 8.) 

Another view of multiple-use management, a 
patchwork of dominant uses, provides clearer direc
tion for land managers. Under this approach, lands 
are divided into management units, and each unit is 
managed to produce more (or higher quality) of the 
dominant use(s) or output(s) while maintaining 
environmental and resource quality standards. De
spite the visceral reaction of many to the concept of 
dominant-use management, this approach to achiev
ing multiple use is clearly consistent with MUSYA. 
The phrases "judicious use of the land for some or 
all of these resources'' and ''some land will be used 
for less than all of the resources" suggest that the 
Forest Service (which drafted the defmition) be
lieved that multiple use could be achieved by 
separating conflicts in space. Furthermore, some 
uses must be separated, because they are incom

9Jt should be noted that, in different situations, multiple use may mean something other than the broad variety of uses and outputs commonly 
associated with forests and rangelands. In the mineral industries, for example, multiple use means allowing more than one type of mineral extraction 
from a site, with no reference to other uses . Thus, in certain circles, oil drilling on a hardrock mining claim is multiple use, even if no other uses occur 
(329). 
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Box 3-B-Privatization ofFederal Lands 

Since the late 1970s, some have questioned the validity of the historic justification for Federal land and 
resource ownership. Oassical economics, dating back to a century before Adam Smith, asserts that governments 
should minimize their interference with private land allocation and production decisions, because government 
interference necessarily reduces optimal output (211). Citing this theoretical base, "sagebrush rebels" and others 
have argued for privatization-the disposal ofthe national forests (and other Federal lands) by selling or transferring 
the land to individuals and organizations in the private sector (45, 180). This approach would end or at least limit 
Federal land ownership, and rely principally on private market responses to consumer demands for determining 
resource use and protection. A less draconian form of market responsiveness, called marketization, would retain 
Federal ownership, but seek to reap the benefits of private markets by rewarding Forest Service managers for 
responding to consumer demands (187). This would require establishing markets for many uses and outputs that 
are not currently marketed or that are subsidized 

Benefits of Market-Based Dicisions 

Markets have two principal strengths for guiding land and resource management decisions. Ftrst, markets 
provide unmistakable signals of individual consumer demands. Market prices of goods and services fluctuate to 
balance supply and demand by allocating available supplies among consumers. High prices reflect strong demand, 
while low prices show weak demand. Similarly, price changes show changing demands, with prices rising when 
demand is increasing (or supply is falling) and prices falling when demand is decreasing (or supply is rising). 

The second strength of markets results from the clarity of the signals about supplies and demands: markets lead 
to efficient production among the marketed resources. Prices and production costs determine the most profitable 
opemtions and investments. Assuming that managers respond to profits, actions will be shifted to producing the 
most profitable goods and services-those with high prices (strong demand) relative to the cost ofproduction. These 
shifts to greater production ofthe most profitable resources will increase supplies and thus eventually reduce prices. 
Ultimately, managers responding to the price and profit information will achieve the most profitable balance among 
all the marketed resources. 

Limitations of Market-Based Decisions 

The primary limitation to using markets for land and resource management decisions is that many uses and 
values are not marketed. Sometimes, pricing decisions have intentionally been made outside markets. For example, 
as a society, the American people have generally chosen not to charge a market price for the right to fish or hmtt. 
Similarly, the established fee for grazing livestock on Fedemllands is snbstantially below the calculated fair marJtf:t 

patible; few people want to picnic or camp in a 
recent clearcut, for example. Thus, a dominant-use 
patchwork is, in some cases, necessary. 

Applying a dominant-use patchwork for manag
ing the national forests is not without difficulties. 
Our incomplete knowledge of ecological and social 
interactions also restricts multiple-use management 
under this view, although less detailed understand
ing is needed for setting environmental and resource 
quality standards and for monitoring results to 
assure that standards are met. However, determining 
standards is not a technical process. It is a social 
process, with the affected and interested individuals 
and groups defining the minimum acceptable stand
ards. Defining the patches-which lands are man
aged for which uses-is also not a purely technical 
process. Most lands can be managed for various 
uses, emphasizing timber production, water produc

tion, wildlife production, etc. Furthermore, some 
lands that are highly effective at producing one value 
(e.g., timber) might also be highly effective at 
producing another (e.g., wildlife), and joint manage
ment of the values might produce more of both than 
would be produced in a dominant-use patchwork. 
The ability of sites to produce conflicting values
e.g., wood and undisturbed ecosystems-is the heart 
of the controversy over preserving old-growth 
Douglas-fir forests in western Washington and 
Oregon. Thus, although technical production is an 
important consideration in determining the domi
nant use for a patch of forest or rangeland, the 
demands and desires of the affected and interested 
individuals and groups must also be considered. 

In reality, multiple-use management is more 
complicated than eitherjointproduction or a dominant
use patchwork suggests, and ''multiple-use manage



Chapter 3-The Goals ofNational Forest Management and Planning • 45 

value ofgrazing (181, 281). Often, uses are subsidized to ensure availability to all, particularly for recreation. Market 
proponents argue that subsidies will lead to overuse, and that price can be used to efficiently allocate the supplies 
among potential consumers. However, price uses wealth and income for allocating use, while other allocation 
mechanisms, such as lotteries and first-come-first -served, may be more equitable ( 61). Thus, for some resource uses, 
society (through its elected representatives) has chosen subsidies and alternative allocation schemes. 

High transaction costs limit the effectiveness of some resource markets (31). For some resources, the cost to 
enforce market transactions is quite high; for example, the current easy access to national forests makes it difficult 
to ensure payment of the fair market value for dispersed recreation. Furthermore, the numerous highways and 
inholdings bring in many visitors whose primary purpose is not visiting the national forest. A similar difficulty is 
being able to relate increased outputs to management activities. For example, increased water flow may result from 
managerial efforts, but it also may simply result from additional precipitation; such uncertainty (together with 
existing water rights law) may make it difficult for the Forest Service to charge for the increased water flow. Thus, 
difficulties in collecting market prices for the resource outputs produced may limit the use of markets for guiding 
management of the national forests. 

In addition, the collective-goods nature of some resources may prevent the creation of markets (31). Collective 
goods are provided for everybody, if they are provided at all, because people cannot be excluded from receiving 
the benefits. Such benefits usually result not from the use of the goods or services, but simply from their existence; 
thus, collective goods are also called nonuse values and it is impossible to establish markets for them. For example, 
endangered species are collective goods, because much of their value is derived from knowing they exist, rather than 
from using them. This is not to say that everybody wants the collective good; some people undoubtedly get little 
personal benefit from knowing spotted owls exist. However, markets work because each buyer can choose the 
amount of the specific goods or services bought, whereas the collective nature of nonuse values prevents each 
American from choosing the amount of the collective good bought. Moreover the benefits of collection goods 
(existence) cannot be withheld from those who don't pay. 

Externalities are a third limitation to using markets for land and resource management decisions. Markets 
involve transactions between buyers and sellers, but occasionally transactions harm people who are not involved 
in the transaction. For example, when a landowner sells timber, the buyer and the seller are involved in the 
transaction, but others--recreationists, sightseers, downstream water users, etc.-may be affected by the timber 
sale. If all resource uses and outputs were sold in equally efficient markets, the externalities would be resolved 
within the marketplace. However, the high transactions costs for some resources and the collective-goods nature 
of other resources prevent establishing equally efficient markets for all resources. Therefore, externalities would 
plague purely market-based guidance for land and resource management. 

ment'' has come to mean either approach or a 
combination of the two . Early Forest Service man
agement apparently focused on the dominant-use 
patchwork approach-use levels were relatively 
low, and conflicts were managed simply by separat
ing users. As timber harvesting and recreation use 
increased after World War II, managing the conflicts 
became increasingly important and increasingly 
difficult. While the Forest Service still manages 
some conflicts by separating users in space and time, 
it also attempts to accommodate other values by 
modifying dominant-use management. Such modifi
cations to dominant use may reflect the joint
production nature of forest and rangeland outputs 
and values, but they are only assumed to approxi
mate joint production. 

In practice, joint production and dominant-use 
patchwork can lead to quite different management 

activities for a given site. The phrase, ''multiple-use 
management,'' therefore, provides little guidance 
for land management, and can be very misleading 
when used to describe management direction. As 
recently as 1989, Henry Vaux noted the lack of 
agreement on the meaning of multiple use: 

Why such an apparent conflict in meanings? 
Because the symbol [multiple use] has at least some 
validity in describing these disparate forms of forest 
management ... 

Even in an economic context, multiple use may be 
interpreted in more than one way. 

Thus, "multiple use" has multiple interpreta
tions, meaning different things to different people. 
To some, multiple use necessarily includes use of 
commodity resources (timber, livestock forage, 
minerals). Areas where such uses are proscribed, 
such as recreation sites and wilderness areas, there
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fore are not considered multiple-use areas. However, 
others have noted that such areas still yield water and 
are used for recreation and by wildlife (99), while 
clearcuts effectively eliminate recreation use of the 
harvest site, at least temporarily. It is unclear which 
uses or how many uses are necessary for an area to 
be managed under multiple use. 

Thus, although multiple use assures consideration 
of the various resource values and suggests that a 
balance among the values is appropriate, its multiple 
meanings and various interpretations, together with 
the technical difficulties of estimating joint produc
tion relationships, limit its usefulness for explaining 
or defending alternative management practices. 

Confusion in the Act 

One source of confusion in practicing multiple
use management is the list of purposes for admini
stering the national forests under MUSYA
"outdoor recreation, range, timber, watershed, and 
wildlife and fish purposes.'' This list combines uses, 
outputs, resources, and land classes as the purposes 
for administering the national forests. (See table 
3-1.) 

This combination of purposes was not accidental. 
The terms were selected to assure a particular order 
in an alphabetical (and therefore neutral) listing (56, 
329). Recreation had to come rrrst, to combat Park 
Service efforts to obtain national forest lands and to 
show that commodity production was not the first 
and foremost purpose of national forest manage
ment. Then, a land classification-range--was used 
instead of livestock grazing or forage, to assure that 
this commodity use was not listed frrst. Timber was 
selected to achieve centrality (and implicitly neutral
ity), although forestry has been (and sometimes still 

is) used to describe timber production (53), and 
wood products are the end use; however, forestry or 
wood products would have meant listing this pur
pose first (emphasizing it) or last (denigrating it), 
neither of which was desired. Watershed was 
chosen, both to include soil resources implicitly and 
because other Federal agencies (e.g., the Bureau of 
Reclamation and the Army Corps of Engineers) are 
responsible for providing water. Finally, wildlife 
and fish-rather than the more natural phrase, fish 
and wildlife, or the more comprehensive term, 
animals-was used to assure last place in the listing, 
because States have primary jurisdiction over ani
mal management and because the U.S. Fish and 
Wildlife Service shares Federal responsibility for 
animal management. Thus, although the listing of 
purposes used in MUSYA was a hodgepodge of 
uses, outputs, resources, and lands, it was politically 
expedient. 

The odd mixture of uses, outputs, resources, and 
land classes in MUSYA has contributed to the 
confusion over what multiple-use management is. 
Multiple use suggests an emphasis on uses, or 
perhaps on outputs. However, the definition focuses 
on managing resources and protecting the productiv
ity of the land, and specifically prohibits selecting 
the combination of uses that would maximize 
returns or outputs. A focus on managing resources 
suggests a more integrated, ecological approach to 
management than would result from a focus on 
producing uses and outputs (17). MUSYA does not 
clearly define the proper focus for Forest Service 
efforts, and the resulting management thus mixes 
resource protection with use and output production 
without defining the balance among resource values. 

Table 3-1-Uses, Outputs, and Resources Corresponding to the Purposes Listed in 
the Multiple-Use Sustained-Yield Act of 1960 (MUSYA) 

Purpose In MUSYA Human use Resource output Resource base 

Outdoor recreation ........... Leisure activities None Facilities, access, and acceptable 
land 

Range ...................... Animal products Forage Forage-producing plants and 
grazable land 

Timber ...................... Wood products Timber Trees and harvestable land 
Watershed .................. Water, hydro power Water Precipitation, soil, and protective 

vegetation 
Wildlife and fish .............. Hunting, fishing, birdwatching, etc. Animals Animals and their habitat 

(i.e., recreation) requirements (food, cover, etc.) 

SOURCE: Office of Technology Assessment, 1991. 
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What Is Sustained Yield? 

MUSYA defines sustained yield as: 

. . . the achievement and maintenance in perpetuity 
of a high-level annual or regular periodic output of 
the various renewable resources of the national 
forests without impairment of the productivity of the 
land. 

This definition is much more useful than the 
definition of multiple use for determining national 
forest management. Goals are defmed more clearly: 
the productivity of the land is to be maintained, 
while producing a high level of annual (or periodic) 
outputs forever. As with a trust fund (see box 3-C), 
this implies producing a high annuity while protect
ing and enhancing the fund's assets. This definition 
is also consistent with the original management 
direction for the national forests enacted in the 1897 
Organic Act-that the lands are protected, that water 
flows are secure, and that timber supplies are 
continuous. 

Historically, sustained yield has been applied 
mostly to timber. Providing a sustained timber 
supply was a European forestry tradition imported to 
America at the turn of the century (188). In 
particular, Gifford Pinchot wanted to show that 
timberlands could be managed profitably for contin
uous production, demonstrating that the cut-and-run 
practices of the timber industry were unnecessary 
(188, 327). Congress has, at various times, given 

, direction to provide continuous timber supplies-in 
"iQe 1897 Organic Act for the forest reserves, in the 

1937 0 & C Act10 for managing certain Federal 
timberlands in western Oregon, and in the 1944 
Sustained Yield Act11 authorizing special units of 
Federal timberland to be managed to provide timber 
for specific local communities. 

Sustained yield has also been applied to managing 
rangelands and fisheries. The Wilderness Act im
plies sustainability for natural processes in describ
ing wilderness as ''an enduring resource'' and in 
prohibiting most developments. Nonetheless, MUSYA 
appears to be the first time that sustained yield was 
broadly applied to all renewable resource values, 
and this was probably done in part to counter Park 
Service efforts to become the premier Federal 
recreation agency. Regardless of why it was pro

posed, the concept of sustained yield of all resources 
may have been the most persuasive reason for 
congressional support for MUSYA (56) . 

There are three limitations to implementing sus
tained-yield management in the national forests: 1) 
the physical/biological bias of the approach, 2) the 
limits ofknowledge, and 3) the resource fo9JS . First, 
sustained yields are determined by the physical and 
biological productivity of the sites, with little or no 
regard for the relative value of those yields. Essen
tially, this view assumes that producing more must 
be better, regar<Pess of the costs and the impacts on 
other values.~~s and Krutilla (31) noted that the 
Forest Servi has an ''institutional focus on the 
stability of h est levels and on biological criteria 
for timber treatments . .. '' NFMA petpetuates this 
view in section 6(m) by identifying the "culmina
tion of mean annual increment"--the age of maxi
mum average physical production-as the standard 
for harvesting timber. Thus, sustained yield focuses 
on petpetuating supplies by restricting uses and 
outputs to growth or carrying capacity. 

Furthermore, as discussed above, the biological 
and social sciences have provided an incomplete 
picture of the relationship between outputs (yields) 
and the resource base. Current resource outputs can 
be used to estimate productivity, but current produc
tivity is an imperfect predictor of permanently 
sustainable production levels. For example, current 
timber growth rates can be estimated and used to 
determine appropriate harvest levels, but timber 
harvests probably alter growth rates by changing 
hydrologic patterns and soil nutrients and micro
fauna. Furthermore, using one resource affects the 
current and future productivity of other resources. 
Timber harvests, for example, can alter (increasing 
or decreasing) both short-term and long-term water 
yields, forage production, and animal populations. 
The limits of knowledge about ecological and social 
relationships make it difficult, if not impossible, to 
guarantee the sustained yield of all the resources at 
this time. 

Finally, the supply and production emphasis 
necessarily focuses on the uses and outputs of 
individual resources (17). This focus has two effects. 
First, it inhibits ecosystem management. Managers 
tend to focus on producing and protecting individual 

10() & C Act of 1937, Act of Aug. 28, 1937, ch. 876 (50 Stat. 874; 43 U .S.C.l181a). 

liSustained Yield Forest Management Act, Act of Mar. 29, 1944, ch. 146 (58 stat. 132; 16 U .S.C 583). 



48 • Forest Service Planning: Accommodating Uses, Producing Outputs, and Sustaining Ecosystems 

Box 3-C-The National Forest System as a Natural Resource Trust Fund 

The National Forest System was established to provide continuous and permanent natural resource benefits. 
In the Forest Reserve Act of 1891 and the Organic Act of 1897, Congress authorized teserving lands from the 
large-scale clearcutting that allegedly caused downstream flooding and destructive wildfires. The term reserve has 
a double meaning. In addition to meaning something saved for future use or special purpose, a reserve is also 
''capital held back from investment by a bank. or company in order to meet probable or possible demands.' ' 1 1bus, 
reserve can also suggest capital assets held to provide for future needs. It is possible that Congress chose the term 
reserve to convey both meanings: saving the land from timber cutting to preserve water quality and establishing the 
capital needed to provide for future demands. 

Regardless of congressional intent in choosing the term reserve, the National Forest System is, in some ways, 
comparable to a trust fund. The Organic Act established continuous timber supplies as one ofthe purposes for forest 
reserves. The Multiple-Use Sustained-Yield Act of 1960 requires the Forest Service to maintain the productivity 
of the land. Such direction indicates Congress' desire that the productivity of the national forests be protected, much 
as the assets of a trust fund are maintained. 

The eastern national forests complicate the view of national forests as a trust (oDd. In contrast to the western 
national forests, with their substantial reserves of timber and expanses of lands, the eastern national forests were 
acquired largely from cut-over lands, without enormous capital assets to be reserved. Subsequent management of 
these lands has enhanced the asset value of the eastern national forests, and illustrates the possibilities for 
management to improve the asset base. Thus, the history of the eastern national forests can also be seen as a Forest 
Service success in natural resource trust management. 

Managing a trust fund illustrates the dilemma posed for managing the national forests. A trust fund is to 
generate annuities for the beneficiaries, but the assets must be protected and enhanced, to assure future annuities. 
Similarly, the national forests are to provide for today's uses and outputs, but the productive base {the lands, 
resources, and ecosystems) must be managed to assure that the uses and outputs can be sustained in the future. In 
both cases, managers are responsible for maintaining and enhancing the assets. Annual benefits are important, but 
preserving the productive assets is paramount. 

In both the National Forest System and trust funds, moreover, professional managers are responsible for 
protecting the assets and producing the annuities and must also be responsive to the needs of the beneficiaries. At 
times, the beneficiaries may choose to forgo some annuities, to increase future annuities or for some moral or ethical 
reason. For example, a trust fund's beneficiaries may instruct the fund's managers to terminate certain investments, 
even though the managers may believe them to be desirable assets. Thus, while the managers are responsible 
professionals, the beneficiaries may prefer a mix of assets and annuities that is less than optimal, as defined by the 
professional. 

The ''annuities'' of the National Forest System include not only uses and outputs, some of which are difficult 
to quantify (see box 8-A, p. 145), but also some nonuse values. Many people, for example, cherish various aspects 
of relatively undisturbed ecosystems. Furthermore, different balances of uses, outputs, and nonuse values yield 
different distributions of benefits. For example, building and/or maintaining campgrounds provides little direct 
benefit to the timber industry {although the workers may use the campgrounds) or to backpackers; wilderness may 
benefit backpackers, but provides little value for loggers or for snowmobilers. In contrast to a traditional trust fund, 
with its financial annuities, no simple, technical measure exists to determine the optimum level and mix of values 
provided from forests and rangelands. 

Finally, the Forest Service is required, by law, to provide the public with opportunities to participate in the 
national forest planning process. Thus, the public both benefits from and influences the management of the National 
Forest System. This contrasts with traditional trust funds, where the beneficiaries are relatively isolated from trust 
management Nonetheless, trustees are to be prudent managers of the assets, and for a government agency with 
assets and annuities that are difficult to quantify, prudence dictates that the beneficiaries be directly involved in 
deciding about the annuities to be provided and the assets to be maintained and improved. 

lThe American Heritage DictWnary ofthe English Language (Boston, MA: American Heritage Publisbillg Co. &: Houghton Mift1in Co., 
1969), p. 1106. 
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resources, rather than on integrating the protection 
and use of ecosystems. Under this focus, multiple 
use will more likely be a dominant-use patchwork, 
rather than joint production, with coordinated man
agement of individual resources rather than truly 
integrated resource management. 

When MUSYA was enacted, protection was 
considered necessary only to ensure that uses and 
outputs could be sustained. However, people today 
also value naturalness, and many wish to see natural 
ecosystems protected. The recognition of such 
nonuse values is at least part of the controversy over 
national forest management in the Pacific Northwest 
and elsewhere. 

NATIONAL FOREST PLANNING: 
ACHIEVING THE GOALS 

Planning Direction and Framework 

What, then, are the goals for managing the 
national forests and how can they be achieved? The 
Organic Act and MUSYA frame the goals effec
tively. National forest management is to accommo
date uses, produce outputs, and sustain ecosystems, 
with uses and outputs constrained to sustainable 
levels. Furthermore, as stated in MUSYA, manage
ment is to provide ''the combination that will best 
meet the needs of the American people . .. '' Thus, 
the proper mix of values is, essentially, determined 
by the 1) the physical and biological capabilities of 
the lands, and 2) the economic, social, and personal 
interests of affected and concerned individuals and 
groups. 

Planning for the management of the national 
forests is the means of achieving those goals. 
Planning is done whenever activities are proposed. 
The first Forest Service ''plans'' were simple land 
allocation decisions to separate conflicting uses. 
More formal planning began after World War I, and 
expanded following World War IT, especially to 
organize and coordinate the expanding timber pro
gram. By about 1960, the Forest Service recognized 
the need for integrated planning to coordinate the 
multiple uses of the various resources. However, 
planning efforts were still primarily internal, techni
cal approaches to resolving problems and determin
ing direction. 

The first legal requirement for national forest 
planning was enacted in RPA. The principal purpose 

of RPA was to establish a national strategic planning 
process for America's renewable resources (259). 
RPA also directed the Forest Service to prepare 
integrated land and resource management plans for 
units of the National Forest System. Because these 
plans were deemed part of the RPA Program, they 
were tu be developed in accordance with MUSYA 
andNEPA. 

NFMA substantially amended the RPA direction 
for forest planning by adding numerous considera
tions and requirements to be met in the planning 
process. However, NFMA provided no additional 
guidance on how to determine the mix of resource 
uses, outputs, and protection. 

Strategic Planning for the National Forests 

Taken together, the Organic Act, MUSYA, NEPA, 
RPA, and NFMA provide the framework for manag
ing the national forests. The Organic Act and 
MUSYA established the foundation-that the For
est Service is to accommodate uses and produce 
outputs while sustaining the ecosystems upon which 
the uses and outputs are based-but they did not 
identify the mix or balance of uses, outputs, and 
protection. Instead, MUSYA implicitly acknowl
edged that the proper mix is determined by people's 
needs, as expressed through public participation and 
through legal requirements, and that the mix can 
change over time. NEPA provided a framework for 
disclosing intended actions and the possible conse
quences of those actions to the public. RPA required 
integrated land and resource management plans, and 
NFMA then established several management con
siderations and requirements, and specified public 
involvement in developing, amending, and revising 
management plans. 

These laws implicitly direct strategic planning for 
the national forests. Forest planning is an open 
process to set goals for the conditions of and outputs 
from the national forests, to identify standards and 
guidelines for activities, and to describe the actions 
and funding needed to achieve the goals. The public 
is to participate in setting technically and politically 
feasible condition and output goals for Forest 
Service managers. However, forest plans must also 
be consistent with the strategic direction set in RPA 
planning. 
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Setting Direction 

Strategic planning is a process for establishing 
management direction for an organization. In busi
ness, it defmes the concept of the finn, and reflects 
the social, economic, and political setting within 
which it operates. For a Federal agency, strategic 
planning begins with a clear statement of the 
agency's mission, defining what service the agency 
provides and who the clients/beneficiaries are. The 
Forest Service's current motto--Caring for the Land 
and Serving People--is an overgeneralized direc
tion to accommodate uses and produce outputs while 
protecting lands and sustaining ecosystems. 

The most widespread problem in strategic plan
ning is vague goals (101). Goals must be specific 
enough to provide real direction for managers and 
concrete enough to measure success. A broad, 
imprecise goal, such as ''optimize the balance of 
resource values,'' is subject to widely different 
interpretations. It gives managers no objective basis 
for evaluating the impacts and tradeoffs of their 
various options; different managers could conceiva
bly undertake diametrically opposed actions under 
such general, unspecific guidance. The concrete 
goals in a forest plan would identify the quality, 
quantity, cost, and time of the uses, outputs, and 
conditions that are feasible and desirable, establish
ing a clear direction for managing the resources and 
ecosystems of the national forest and specific 
measures to evaluate performance. 

Forest plans generally have not provided such a 
description of forest management goals. The size 
and complexity of a national forest may make it 
virtually impossible to provide a comprehensive, 
detailed description of the quality, quantity, cost and 
timing of all uEes, outputs, and conditions. Rather, a 
manageable set of goals could be established by 
focusing on key issues and concerns, explaining how 
management will affect pivotal sites, produce im
portant outputs, and protect critical lands, resources, 
and ecosystems. Furthermore, the forest plan could 
describe how management is likely to be different 
from what was occurring before the plan was 
adopted. The Forest Service has recognized this 
point, and the 1981 Advanced Notice of Proposed 
Rulemaking (287) proposes incremental (rather than 
zero-based) revisions for forest planning. Nonethe
less, by focusing on issues as well as on management 
changes, strategic forest plans can both guide the 
agency and inform the public. 

The Irrationality of Strategic Planning 

Strategic planning is messy and imprecise, rather 
than rational and scientific (241). It necessarily 
involves considering many feasible directions and 
selecting the one that best fits the organization's 
character and clientele. No precise, rational, scien
tific systems exist for making the selection, no 
calculus of inputs and outputs can detennine the 
right choice. Rather, strategic planning means se
lecting the mission that will work best for a 
particular organization, with its current mix of 
employees and customers; for a different organiza
tion or at a different time, a different option might be 
preferable. Furthermore, because the public is both 
the "owner" of government assets and the client of 
agency programs, a government agency must con
sider public and political needs and desires in 
strategic planning. 

The imprecision of strategic planning contrasts 
with early expectations about NFMA planning. 
Many, inside and outside the agency, believed that 
NFMA planning ''would essentially be a scientific 
process" (276}--that enough facts and the right 
computer model would lead to the "right" answers 
for how to manage the national forests. The Forest 
Service has recognized the limitations of a rational, 
scientific process for forest planning in its recent 
internal critique ofNFMA planning (276). However, 
even from the outset, some observers have noted that 
national forest planning was inherently political, and 
that a technical, scientific process could not lead to 
acceptable plans (3, 49, 79). Despite these early 
warnings, the Forest Service is only now acknowl
edging that forest planning is dominated by public 
concerns and interests. 

Inforest planning, some form ofpublic agreement
working consensus, informed consent, etc.-is nec
essary, if the plans are to be implemented. At times, 
consensus and the middle-ground are not feasible, 
and the Forest Service must make a decision that 
necessarily favors one group or another. Regardless, 
the decisions and the rationale for those decisions 
must be explained in plain, nontechnical English. 
Decisions are also more likely to be accepted, if the 
public and the line managers have been involved in 
the process, understand the limits of the resources, 
and see that consensus cannot be reached. One 
common objection to forest planning is that the 
public doesn't understand how and why decisions 
were made (277). 
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To participate fully and constructively, people 
need to know what will be decided in the plan, what 
decisions will be postponed, and where and when 
those decisions will be made (277). Public involve
ment in strategic forest planning is necessarily an 
ongoing process, throughout the preparation and 
implementation of the plans. The planning regula
tions should specify how plan decisions are to be 
treated during implementation, and under what 
conditions plans are to be amended. 

Furthermore, the discussions among the Forest 
Service and the public should focus on the important 
issues and desires. Needs and desires may be 
expressed as concern over particular sites, interest in 
achieving certain output levels, or desire to have 
areas or resources protected or preserved. The Forest 
Service has recently noted that plans are more 
successful if the full range of needs is considered
emotional and symbolic needs, as well as economic 
and community needs and organizational needs 
(276). Regardless of how they are expressed the 
public's needs , desires, concerns, issues, and inter
ests must all be addressed in every step of preparing 
and implementing strategic forest plans. 

The Information Base 

Planning for a desired future requires some 
understanding of the present, including the peculiar
ities of an organization-its structure, its personnel, 
its customers, and its owners or board of directors. 
Strategic forest planning would take stock of the 
national forest lands and resources, the Forest 
Service workforce, the interested publics, and the 
American people and Congress. 

Inadequate information is a common problem in 
strategic planning (101). Complete data will not 
''solve'' forest planning problems, because strategic 
planning is not scientific, with data and computers to 
get the ''right'' answers. In addition, measures for 
some outputs and conditions will always be impre
cise. Nonetheless, strategic planning depends on an 
analysis of the current situation-the resource con
ditions and trends and the public's concerns and 
desires. Knowing the starting point is essential to 
determining the actions necessary to achieve the 
goals. An inadequate "situation audit" would re
strict the value of the forest plan as a guide to present 
and future Forest Service actions, because the 
starting point is uncertain. 

The incomplete data on ecosystem conditions, 
especially the lack of information on resource 
quality, in the RPA Assessment has been noted 
elsewhere (259). Data inadequacies in national 
forest planning are described in ch. 6 of this report. 
Data must not only be complete, they must also be 
timely. Outdated resource information in NFMA 
planning has been described as a serious problem 
(1 ), and Congress has provided temporary protection 
from judicial review to forest management decisions 
based on outdated information (28). Furthermore, 
sometimes even the issues being considered in forest 
planning are out of date, and no longer reflect the 
current concerns (1). The outdated information on 
resources and concerns principally results from the 
long time frame required to develop the first round of 
forest plans, and might not be a continuing problem 
if the plans can be revised more expeditiously. 
Nonetheless, the timeliness of information, as well 
as its completeness and accuracy, must be addressed 
explicitly in the planning process. 

The assessment of the current situation is a 
necessary precursor to examining options and op
portunities in forest planning. Inventories must 
respond to the issues and concerns for each forest, to 
assure that relevant data are collected, and that time 
and money are not spent gathering unnecessary 
information. The Forest Service has not been con
sistently successful in identifying relevant data 
needs early in the planning process; for example, 
although the northern spotted owl was identified as 
an indicator species for old-growth Douglas-f'rr 
habitats in the early 1980s, the inventory of spotted 
owls and their habitat was not begun unti11989. In 
addition, although relevant data are determined by 
local concerns and issues, collection methods and 
measurements for information that is needed com
monly or nationally should be standardized, to allow 
for aggregation of data from numerous forests. 

Examining options and opportunities is a major 
part of the NFMA planning process. The process is 
often highly technical, as when land and resource 
capabilities are determined, tradeoffs are analyzed, 
and management prescriptions are developed. How
ever, the public is affected by and interested in the 
results of the analyses, and the users, not technical 
standards, determine the compatibility or incompati
bility among various uses and outputs of a given site 
or adjoining areas. Similarly, while the efficiency of 
management prescriptions can be technically evalu
ated, the prescriptions must be acceptable to the 
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public. Thus, examining options and opportunities is 
both a technical and a social process. 

Implementation 

The strategic plan guides an organization's ac
tions. Although a strategic plan must be imple
mented, it is neither a long-term budget plan nor an 
ironclad commitment (241). This is particularly true 
for government agencies, since managers do not 
control all the variables that determine implementa
tion (particularly budgets). Instead, the strategic 
plan identifies goals for the action plans used to 
build annual budgets and to determine activities. 
Forest plans should defme condition and output 
targets for the national forests, which can then be the 
basis for budget proposals and for subsequent 
actions. They cannot be guaranteed commitments, 
because Congress enacts Forest Service appropria
tions annually. This contrasts with the view offorest 
plans as social contracts. Nonetheless, forest plans 
are agreements between the agency and the public 
about the goals of national forest management, and 
should therefore guide budgets and subsequent 
actions. 

It is unclear whether forest plans are guiding 
budget proposals and management activities. Imple
mentation difficulties arise from the complexity of 
environmental laws (206), but the agency believes 
that the plans are guiding national forest manage
ment (276). Others disagree, suggesting that the 
agency has backed away from implementing some 
forest plan decisions (205) or that the actions don't 
match the promises of the plans (76). Perhaps more 
importantly, the monitoring and evaluation ofactivi
ties and results has been inadequate to determine 
whether forest plans are being implemented (i.e., 
whether budgets and actions are consistent with the 
plan) and whether the results match the expectations. 
(See ch. 6.) 

A further problem in strategic planning is that line 
managers often do not realize that planning is a 
managerial function, that ''planning and doing are 
separate parts of the same job; they are not separate 
jobs" (101, 241). Managers who have not been 
involved in strategic planning commonly perceive 
plans as a burden imposed on them, rather than as a 
better way of doing business. The Forest Service has 
found that forest plans are likely to work best-be 
acceptable to the public and implemented by the 
agency-if the forest supervisors were directly 
involved in their development (276). However, the 

forest planning process is complex and many 
pressures compete for a manager's time. Thus, 
managers are often only marginally involved in the 
planning process. Nonetheless, forest planning and 
management must become integrated, and the Forest 
Service is now providing training for forest supervi
sors .and other employees on forest plan implementa
tion. 

Feedback and Control 

Strategic planning is a continuous process, rather 
than a discrete act. Because it directs an organiza
tion's future, the strategic plan must be flexible 
enough to respond to economic and political changes. 
The Forest Service must also respond to natural 
disasters-fires, floods, hurricanes, volcanic erup
tions, etc. Thus, one should not expect NFMA 
planning to be ''done''; it is an ongoing process of 
setting direction, of responding to feedback and to 
changing conditions, and of guiding actions and 
budget proposals. This is consistent with the NFMA 
requirements to amend plans as needed and to revise 
plans periodically. 

Strategic planning requires that results-sales and 
profits in business; outputs, uses, and conditions for 
the national forests-be monitored to determine if 
the actions meet the organization's mission (241). If 
the results are unexpected and undesirable-if all 
the goals are not being achieved-actions can be 
modified to achieve the dermed goals, or the plan 
amended to revise the goals, if necessary. Without 
periodic evaluation, the organization could continue 
in an unacceptable direction until litigation or some 
other unanticipated event forces a change. Thus, 
monitoring and feedback are essential to fulfilling 
the strategic planning process. However, as dis
cussed in chapter 6, the Forest Service has done very 
little monitoring of forest plan activities. 

Finally, strategic planning must be both central
ized and decentralized in nature (101). It is central
ized because the organization takes a comprehensive 
look at its situation and overall direction. Further
more, the control systems-such as budgeting and 
performance appraisal-must be integrated and 
coordinated, to assure that the various units can be 
treated equitably. However, strategic plans must 
also be decentralized, so that individual units are 
appropriately distinguished and so that the managers 
have the flexibility to respond to local situations and 
are rewarded appropriately. The national strategic 
planning process under RPA sets the overall direc
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tion for the agency, and provides the centralized 
guidance for the agency. However, national produc
tion targets allocated to the national forests constrain 
flexibility to respond to local physical, biological, 
economic, and social conditions. Thus, forest plan
ning must be consistent with the centralized guid
ance from RPA planning, but condition and output 
targets and plan implementation and evaluation 
must be decentralized, with each forest responding 
to its local situation. 

Poor coordination among units is a common 
problem of strategic planning by corporations (101). 
The Forest Service is basically organized func
tionally-by resource. This structure has served the 
agency well for decades, but it inhibits integrated 
resource management. For example, the firs t round 
of forest plans was often reviewed in Forest Service 
regional offices and the Washington headquarters by 
resource staff specialists, who typically forced the 
plans "back in line with the traditional single
resource" approach (276) . Reorganizing the staff 
and budget structures for integrated resource man
agement was one of the future challenges identified 
in the agency's recent critique of its forest planning 
process (276). 

Another common strategic planning problem is 
inadequate links to control systems, such as budgets 
and incentives (101) . Control systems guide per
formance. If the controls are inconsistent with the 
strategic direction, they can slow or even prevent 
successful implementation. In business, bonuses and 
promotions are often based on specific accomplish
ments, outputs, or programs. If these targets do not 
conform to the strategic goals, managers are more 
likely to ignore the strategic goals than their 
individual performance targets (241). Similarly, 
budgets that are not consistent with the strategic 
direction can shift management emphasis away from 
that direction. 

The Forest Service has addressed part of the 
budget problem by calling for an integrated resource 
budget process (276), but creating a link between 
forest plans and annual budgets will require more 
than a new budget structure (215, 217). (See ch. 8.) 
Some critics of the agency have suggested that the 
current budget system encourages timber harvesting 
at the expense of other resources (187). Incentives 
and rewards related to the forest plan are equally 
important. Timber outputs have allegedly become so 
important that many past and current employees 

have expressed concern that the timber targets 
override other resource considerations (66, 90, 136). 
As discussed in chapter 9, strategic forest planning 
requires that the Forest Service reward systems be 
explicitly tied to preparing effective forest plans and 
to implementing those plans. 

SUMMARY AND CONCLUSIONS 
Controversy has always surrounded the national 

forests. The 1897 Forest Service Organic Act was 
enacted principally to limit presidential authority to 
establish reserves, and the authority to sell timber 
was a subject of debate. In 1911, the U.S. Supreme 
Court ruled that the Forest Service did have the 
authority to regulate and charge for grazing in the 
national forests . The Multiple-Use Sustained-Yield 
Act of 1960 (MUSYA) was enacted at Forest 
Service request, because of various efforts to reduce 
discretion over managing the national forests. The 
National Forest Management Act of 1976 (NFMA) 
was enacted because litigation threatened to halt 
clearcutting in the national forests, and thereby 
reduce Forest Service timber sales by half. Today, 
the controversies include debates about red
cockaded woodpeckers, about spotted owls and 
old-growth Douglas-fir forests, about below-cost 
timber sales, and about the level of administrative 
appeals and litigation. Controversies will probably 
always exist, because people care about the lands 
and resources of the National Forest System. 

The national forests have always been managed to 
provide multiple uses and sustained yields. MUSYA 
further articulated the purposes for national forest 
management, but did not establish unambiguous 
goals for the national forests. The act presents a mix 
of uses, outputs, resources, and land classes as 
''purposes,'' without giving much guidance on how 
to manage for the many uses and outputs. Multiple 
use is to ''meet the needs of the American people,'' 
while sustained yield suggests limiting use to 
sustainable levels. Taken together, the 1897 Organic 
Act and MUSYA direct management of the national 
forests to accommodate resource uses and produce 
resource outputs in the mix that people want, while 
protecting the lands and resources, and sustaining 
the ecosystems. NFMA added considerations for 
management and regulations for developing, amend
ing, and revising the plans and for management 
standards and guidelines, while requiring public 
participation in defining the mix of resource values 
for each national forest. 
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RPA established a strategic planning process for 
the Nation's natural resources. RPA, as amended by 
the NFMA, also required the agency to prepare and 
revise land and resource management plans for the 
national forests. These plans can also be seen as 
strategic plans, consistent with the guidance in RPA 
and NFMA, with the purposes outlined in the 
Organic Act and MUSYA, and with the public 
disclosure required by the National Environmental 
Policy Act of 1969 (NEPA). 

Strategic planning establishes the direction for an 
organization. Goals are measured in concrete terms 
so that everyone (managers, employees, and the 
public) understands the direction. As directed by 
MUSYA, NFMA, and other laws, the national 
forests are to accommodate uses and produce 
outputs, while protecting lands and sustaining eco
systems. (See ch. 4.) Forest plans must, therefore, 
identify the quantity, quality, and timing of these 
goals. A document that presents such a comprehen
sive picture of all uses, outputs, conditions, and sites 
could be overwhelming to produce and to under
stand. Rather, the agency could present the manage
ment direction by describing how management 
under the plan will change for key sites, important 
outputs, and critical resources and ecosystems. In 
essence, quantity and quality goals must be set for 
the outputs and conditions people are concerned 
about. 

Strategic planning for the national forests must be 
based on sound information and analysis, but is not 
a precise, rational, scientific process. A Forest 
Service review of criticisms concluded that national 
forest planning is essentially political in nature (10), 
and in its recent internal critique, the agency noted 
that ''technical answers to social and political issues 
alienate many people" (276). Technical answers 
from computer programs were unlikely to be more 
acceptable for directing national forest management 
than was the professional expertise which had been 
rejected in the early 1970s in the Bitterroot contro
versy, the Monongahela lawsuit, and the enactment 
ofNFMA. Strategic planning for government activi
ties is rooted in public agreement-Qr working 
consensus, informed consent, or whatever term you 
choose to indicate that the management must be 
acceptable to the public. (See ch. 5.) Public involve
ment can be most effective, if: 1) the decisions to be 
made in the plan (and those to be postponed to 
another time or forum) are specified when planning 
is begun, and 2) the discussions and decisions focus 

on the needs and concerns of the interested and 
affected individuals and groups. 

A strategic forest plan begins with an assessment 
of the current situation-what people want and are 
concerned about, and the land and resource condi
tions and trends that are relevant to those desires and 
interests. More and better data will not "solve" 
forest planning problems, because strategic planning 
is not a rational, scientific process, but charting a 
course to the desired destination (the goals) depends 
on knowing the starting point. Inadequate data 
hamper strategic planning by restricting understand
ing ofcurrent conditions and direction. Furthermore, 
unless the data limitations are well known, technical 
analyses based on poor data provide apparently 
precise estimates of the consequences of various 
options and opportunities. (See ch. 7.) The incom
plete and outdated information used in the forest 
plans, particularly on conditions_ and impacts of 
concern to the public, has impeded strategic forest 
planning. (See cbs. 6 and 8.) 

If strategic planning is to have any value, the 
forest plans must be implemented. The plans are 
neither budget proposals nor ironclad commitments 
to actions or results, particularly since government 
agencies must request funds from a legislature. (See 
ch. 8.) Strategic plans must allow for the flexibility 
to respond to changing conditions, whether due to 
budget restrictions, political changes, or natural 
disasters. Nonetheless, the plans should guide budget 
requests and management activities. It is unclear, 
however, whether the forest plans are being imple
mented, because monitoring and evaluation of 
activities and results has generally been inadequate. 
(See ch. 6.) Plans are most likely to be implemented 
ifmanagers recognize that planning is part of the job 
of managing a national forest, and are therefore 
closely involved in the planning process. (See ch. 9.) 

Finally, strategic planning is a continuous proc
ess, with feedback to assess plan implementation. If 
the results differ unacceptably from those antici
pated, the actions can be adjusted to achieve the 
desired goals, or the plan can be amended to modify 
the goals, if necessary. Without adequate monitor
ing, management could continue in an undesirable 
direction until forced to change by unexpected 
problems or litigation. (See cbs. 5 and 6.) 

A strategic planning process for the national 
forests is both centralized and decentralized-
centralized for control and coordination, but decen
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tralized for flexibility to adapt to local physical, 
biological, social, and economic conditions. Direc
tion for national forest planning from the RPA 
Program can provide the centralized coordination, 
but should not impose rigid requirements that 
hamper local flexibility. (See ch. 10.) Furthermore, 
the agency's traditional functional organization 
structure has inhibited the integrated, interdiscipli
nary approach required in planning and appropriate 
in managing the lands and ecosystems, in assessing 
plans and activities, and in dealing with the public. 
(See ch. 9.) In addition, budgets and incentives must 
be linked to the goals set forth in the plan; the current 
budget system and performance appraisals empha
size commodity outputs over other use and condition 
goals, but managers must be held accountable for 

achieving all condition and output goals. (See chs. 
8 and 9 .) 

Ultimately, managing the national forests is akin 
to managing a trust fund. A trust fund is to provide 
annuities for the beneficiaries, but the assets of the 
trust are to be protected and enhanced. Similarly, 
national forests are to be managed to provide the 
values that people want-the uses, outputs, and 
protection of special sites and resources. The assets 
of the national forests-the lands, resources, and 
ecosystems-are to be conserved and improved, to 
assure that the values they provide can be sustained. 
Strategic planning is an approach, consistent with 
the laws governing the management of the national 
forests, that can achieve these goals. 
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Chapter 4 

The Legal Framework for Forest Planning and Management 

During congressional oversight hearings in Octo
ber 1989, Forest Service Chief Dale Robertson 
asserted that forest management had become in
creasingly ''complicated'' by the series of laws that 
govern forest planning and plan implementation. 
Chief Robertson stated that, while each law serves a 
particular worthwhile purpose, taken together they 
impose serious burdens on planning and implemen
tation: 

[T]rying to implement all of these laws does get 
to be an extremely difficult situation . .. 

Sometimes we feel like we are almost in an 
impossible situation because when we face these 
legal requirements of National Forest Management 
Act, NEPA, Endangered Species Act, Archaeologi
cal Resource Protection Act, the Clean Water Act, 
Clean Air Act, and all of these other laws, ... people 
can pick our weakest link, and challenge us on our 
decisions, and delay or stop the best laid plans 
(206). 

Some critics question the utility and efficacy of 
forest planning laws, believing these laws have not 
contributed to solving problems related to resource 
management, and even suggesting that the laws be 
repealed (18, 187). They further charge that the 
complex legal requirements have imposed a cumber
some and costly burden on the agency, subjecting it 
to increased threat of appeals and litigation stifling 
resource management, and accomplishing few of the 
objectives it was designed to achieve (79). ''Docu
mentation, consistency, and correct procedure be
come far more important than a land manager's 
solid, experienced judgment" (16). 

Others defend the current legal framework as 
necessary to sustain the forest and rangeland ecosys
tems while accommodating uses and producing 
outputs. Some argue that the current problems exist 
because planning laws preserve too much agency 
discretion, and urge Congress to mandate more 

prescriptive management laws (76). The agency's 
current difficulties, they argue, result because the 
agency has failed to follow the spirit and intent ofthe 
existing environmental protection laws. Still others 
suggest that numerous administrative appeals and 
lawsuits result because the agency is not really 
listening to the public (277); the legal requirements 
might not seem so cumbersome, if the agency were 
more responsive to local public input and worked 
more closely with interested publics to solve conflict 
through deliberation and negotiation. 

This chapter examines the general framework of 
laws governing land and resource management in 
the national forests and the implications of each on 
forest planning. 1 First, it examines the laws that 
primarily govern planning and management-the 
Forest Service Organic Act of 1897, the Multiple
Use Sustained-Yield Act of 1960, the National 
Environmental Policy Act of 1969, the Forest and 
Rangeland Renewable Resources Planning Act of 
1974, and the National Forest Management Act of 
1976. Then, it reviews certain laws that restrict 
activities to protect various resource values2-the 
1964 Wilderness Act, the Wild and Scenic Rivers 
Act of 1968, the 1972 Clean Water Act, and the 
Endangered Species Act of 1973. 

The chapter also briefly discusses the concern 
over the "cumulative impact" of these laws on 
Forest Service planning and management. The 
complex web of laws may make forest planning and 
activities slower, costlier, and less efficient than 
necessary to produce and protect the various re
source values. Moreover, some laws guide the 
setting of management direction based on local 
conditions and public participation, while other laws 
establish requirements or standards for specific 
resources, values, or sites. The difficulties posed by 
this legal web will be examined, but the thorough 
legal analysis needed to evaluate whether alternative 

lA host of laws apply to some degree to forest management, including, but not limited to: the General Mining Law of 1872, the 1911 Weeks Law, 
the Migratory Bird Treaty Act of 1918, the Mineral Leasing Act of 1920, the Taylor Grazing Act of 1934, the 1965 Land and Water Conservation Fund 
Act, the Archaeological Resource Protection Act, the Federal Land Policy and Management Act of 1976, the Clean Air Act Amendments of 1977, the 
1978 AmericanIndian Religious Freedom Act, the Public Rangelands Improvement Act of 1978, the 1980Alaska National Interest Lands Conservation 
Act, and the 1987 Federal Onshore Oil and Gas Leasing Act. More thorough listings, with copies of the laws, canbe found in The Principal Laws Relating 
to Forest Service Activities (270) and Wildlands Management Law (232). 

2Some of the planning/management laws, notably NFMA, also establish restrictions on planning and management. However, they are included as 
direction-setting laws, because management guidance is their primary purpose. 
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structures could provide comparable protection more 
efficiently is beyond the scope of this study. 

SETTING DIRECTION 
FOR MANAGING 

THE NATIONAL FORESTS 
Forest Service administration of the national 

forests is authorized and governed by several 
statutes that establish the agency's mission and 
generally defme the scope of its regulatory and 
management authority. These laws include the 1897 
Organic Act, the Multiple-Use Sustained-Yield Act 
of 1960 (MUSYA), the Forest and Rangeland 
Renewable Resources Planning Act of 1974 (RPA), 
and the National Forest Management Act of 1976 
(NFMA). The following discussion examines how 
each of these statutes has shaped the Forest Service's 
mission, the extent to which each directs the 
substance and procedure of planning and decision
making, and the extent to which each has broadened 
or narrowed the agency's management authority and 
discretion. In addition, because of its important 
procedural requirements for forest planning, the 
National Environmental Policy Act of 1969 (NEPA) 
is also examined in this section. 

The Forest Service Organic Act 
In 1891, Congress gave the President the authority 

to reserve by proclamation any public domain lands 
''wholly or in part covered with timber or under
growth, whether of commercial value or not ..." 3 

This authority was narrowed in 1897 when Congress 
defmed the purposes for which such public lands 
could be reserved. This act, which has become 
known as the Forest Service Organic Act, provided 
that: 

No public forest reservation shall be established, 
except to improve and protect the forest within the 
reservation, or for the purpose of securing favorable 
conditions of water flows, and to furnish a continu
ous supply of timber for the use and necessities of 
citizens of the United States . .. 

The forest reserves were created from public lands 
under the jurisdiction of the General Land Office in 
the Department of the Interior. Congress also 
authorized the Secretary of the Interior to manage 
and protect the lands by ''mak[ing] such rules and 

regulations and establish[ing] such service as will 
insure the objects of such reservations, namely, to 
regulate their occupancy and use and to preserve the 
forests thereon from destruction" (89). 

Early forest management focused primarily on the 
timber and range resources. Management planning 
for the forest reserves began in 1899, when the 
Departmentofthe Interior began developing ''work
ing plans'' for timber harvesting in each of the 
established reserves (324). Mter the reserves and 
management agency were merged into the Bureau of 
Forestry in the Department of Agriculture in 1905, 
the chief ofthe newly created Forest Service, Gifford 
Pinchot, directed that working plans be developed 
for every timber sale, in part to facilitate timber 
harvesting, but also to avoid overcutting (324). 

Forest Service planning and management of the 
range resources began largely in response to the 
perception that the public rangelands were being 
overgrazed by sheep. Thus, while the early timber 
planning efforts were to make timber available, the 
early range management efforts were more regula
tory in nature, designed to protect water and other 
natural resources from the consequences of over
grazing (324). The agency charged fees for grazing 
rights to reduce overgrazing on some lands and 
withdrew certain other lands from grazing use 
entirely. The Organic Act and these early resource 
working plans finnly established both a utilitarian 
and protective tradition for resource management 
within the Forest Service, consistent with Chief 
Pinchot's views of proper resource management 
(196, 324). 

The agency's authority to regulate the use and 
occupancy of the national forests was frrst chal
lenged by ranchers who objected to Federal control 
over and fees for grazing livestock on traditionally 
grazed lands. However, in 1911, the U.S. Supreme 
Court upheld the agency's authority to regulate 
grazing through the imposition of "reasonable" 
user fees (240). Of greater importance, the court 
recognized that under the Organic Act the agency 
possesses broad regulatory authority over the ''oc
cupancy and use" of the forest reserves. The court 
held that the Secretary of Agriculture is required to 
make rules and regulations to protect the forest 
reserves ''from depredations and harmful uses,'' and 

3Forest Reserve Act, Act of Mar. 3, 1891, ch. 561 (26 Stat. 1103; 16 U.S.C. 471). Repealed by section 704(a) of the Federal Land Policy and 
Management Act of 1976 (Act of Oct. 21, 1976, Public Law 94-579 (90 Stat 2743)). 
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concluded that the Secretary is authorized "to With MUSYA (and under the 1897 Organic Act), 
regulate the occupancy and use and to preserve the 

'4forests from destruction.' 

Since 1911, courts have consistently interpreted 
the occupancy-and-use language of the 1897 Or
ganic Act as providing the agency with broad 
regulatory and management authority over the 
national forest lands. Courts have recognized that 
this authority includes, but is not limited to, the right 
to issue land use permits for large areas, 5 to regulate 
motorized recreation use,6 and to regulate wildlife 
within the national forests 7 (324 ). 

The Multiple-Use Sustained-Yield Act of1960 

MUSYA expanded the express regulatory and 
management authority ofthe Forest Service. MUSYA 
directed the Forest Service to administer the national 
forests for ''outdoor recreation, range, timber, wa
tershed, and wildlife and fish purposes.'' (For a 
discussion of these purposes, see ch. 3.) MUSYA 
was intended to be consistent with the 1897 .Organic 
Act, and thus reflects and perpetuates the utilitarian 
and protective visions embodied in the agency's 
traditions. In addition to recognizing principles of 
multiple use and sustained yield, MUSYA provided 
a clearer agency mission and established for the rrrst 
time a statutory basis for the concept of integrated 
resource management. Nevertheless, MUSYA pro
vided general guidance for national forest manage
ment without providing any specific substantive 
direction on how to balance the various resources or 
determine the appropriate mix of values generated 
by the national forests. 

Courts have consistently recognized that MUSYA 
preserves the agency's already broad regulatory 
authority and wide discretion over the occupancy, 
use, and protection of the forests. The Ninth Circuit 
Court of Appeals has held that the language of the 
MUSYA ''breathe[s] discretion at every pore.'' 8 

it was difficult to challenge Forest Service manage
ment decisions successfully. The Monongahela 
lawsuit successfully challenged long-standing For
est Service timber sale practices as violating specific 
requirements in the Organic Act for selling timber. 
However, agency discretion over management di
rection and the mix of resources values were 
virtually unchallengeable. 

The National Environmental Policy 
Actofl969 

NEPA significantly altered the Forest Service's 
planning and management discretion. NEPA seeks 
to assure that all Federal agencies will incorporate 
environmental concerns into their decisionmaking 
processes.9 NEPA has been called ''the first compre
hensive commitment of any modern state toward the 
responsible custody of the environment" (39). 

Section 102(2)(C) of NEPA specifically requires 
that all Federal agencies evaluate and prepare a 
detailed written statement on the environmental 
impact of all proposals ''for legislation or other 
major Federal actions significantly affecting the 
quality of the human environment." In 1978, 
pursuant to an Executive order from President 
Jimmy Carter, the Council on Environmental Qual
ity promulgated regulations (40 CPR 1500-1508) 
setting more specific standards and guidelines gov
erning the ''NEPA process.'' The regulations guide 
when environmental impact analyses and statements 
are required, direct that alternatives to the proposed 
action be evaluated, and set forth general standards 
for those processes. 

The U.S. Supreme Court has held that NEPA has 
two objectives: 1) to obligate agencies to consider 
the environmental impacts of any proposed action, 
and 2) to require that the public be shown that the 

•United States v. Grimoud, 220 U .S. 506, 522 (1911). 

SJn 1915, Congress granted the Forest Service the authority to issue land use permits for areas up to 80 acres and for terms of up to 30 years (Act 
of Mar. 4, 1915, ch. 144 (38 Stat 1101; 16 U.S .C.497)). Courts have recognized the agency's authority to issue permits for larger land areas under this 
act in conjunction with the 1897 Organic Act; see Wilson v. Block, 708 F . 2d 735 (D.C . Cir. 1983). 

6McMichael v . United States, 355 F. 2d 283 (9th Cir. 1965). 

Wunt v . United States, 278 U .S. 96 (1928). 

BPerkins v. Bergland, 608 F. 2d 803 (9th Cir. 1979). See also Sierra Club v. Butz, 3 ELR 20, 292 (9th Cir. 1973); Hi-Ridge Lumber Co . v. United 
States, 443 F. 2d 452 (9th Cir 1971). 

9Section 2 of NEPA specifies that the purposes of the act are: "'lb declare a national policy which will encourage productive and enjoyable harmony 
betweenman and his environment; to promote efforts which will prevent or eliminate damage to the environment and biosphere and stimulate the health 
and welfare of man; [and] to enrich the understanding of the ecological systems and natural resources important to the Nation ..." 

lOBaltimore Gas & Electric Co. v . NRDC, Inc., 462 U .S . at 97 (1982); Weinberger v. Catholic Action ofHawaii, 454 U .S. 139, 143 (1982). 
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agency has considered an action's environmental 
consequences.10 The Court has also held that NEPA 
is a procedural rather than a substantive law, i.e., that 
it does not mandate certain outcomes or decisions. If 
an agency fully complies with the law's procedural 
requirements, the agency cannot be forced to modify 
its decision based on likely environmental effects or 
to mitigate those environmental impacts.11 The 
procedural nature of NEPA has complicated its 
implementation, however, because the detailed NEPA 
requirements have largely evolved as "common 
law'' in the Federal courts. To ensure that planning 
and decisionmaking procedures comply with NEPA 
standards, agencies must frequently consult an 
extensive and growing body of case law. 

NEPA has had an extensive, though indirect, 
effect on national forest management. NEPA does 
not alter the Forest Service's mission, nor specifi
cally narrow the agency's management and regula
tory authority and discretion. It neither mandates 
certain mixes or combinations of resource values, 
nor requires the agency to select the most environ
mentally sound alternatives to proposed actions. 
Nonetheless, the impact of the extensive and com
plex NEPA procedures on agency decisionmaking 
should not be underestimated. NEPA has affected 
Forest Service planning and decisionmaking in two 
basic ways, consistent with the objectives of the act: 
consideration of environmental impacts, and full 
public disclosure. 

The Forest Service has long considered the 
balance among resource uses in its planning and 
decisionmaking; MUSYA merely confrrmed a long
standing Forest Service tradition of considering 
resource tradeoffs. However, by requiring an assess
ment of environmental impacts, rather than just a 
balance among uses, NEPA added environmental 
protection (over and above the MUSYA requirement 
to maintain the productivity of the land) as a 
consideration in national forest management. NEPA 
served as a catalyst for the integrated planning and 
management contemplated lOy ears earlier by MUSYA 
(1, 324). Section 102(2)(a) ofNEPA directs the use 
of an interdisciplinary approach in Federal planning 

and decisionmaking. This direction (together with 
similar direction in NFMA) has changed the agency's 
decisionmaking processes at all levels, and has 
prompted the agency to replace its traditional 
resource planning with planning for coordinated 
resource management (1). The requirements for 
interdisciplinary planning have also brought a more 
diverse collection of professionals to the agency. 

The other significant impact on Forest Service 
planning and management is the full disclosure 
requirement. In response to NEPA, the Forest 
Service began to expand its public information and 
participation programs drastically ( 1, 231 ), and this, 
in turn, has meant closer public scrutiny. Further
more, the agency's compliance with NEPA proce
dures are subject to closer judicial scrutiny than are 
decisions under management guidance. In 1976, the 
U.S. Supreme Court noted that courts will take a 
''hard look'' at agency consideration of environ
mental impacts under NEPA, to assure that the 
decisions are not arbitrary and capricious. 12 Thus, 
through the closer public and judicial scrutiny of 
agency decisionmaking, NEPA has effectively re
quired the Forest Service to keep a detailed and 
thorough record of its decisionmaking processes. 

Finally, NEPA requires that environmental analy
ses be site-specific. This is difficult in forest 
planning, because the plans do not set forth specific 
activities and sites; such details are determined in 
project (or implementation) planning. Nonetheless, 
forest plans are required to be consistent with NEPA. 
The Forest Service now views the environmental 
impact statement accompanying the plans as ''pro
grammatic,'' assessing the impacts of the programs 
(the plans). Site-specific environmental analyses 
conducted for specific projects are "tiered" to the 
programmatic environmental impact analyses, with
out repeating the programmatic analyses. 13 In part 
because programmatic analyses can be several years 
old, agencies must supplement them when signifi
cant new information becomes available. Thus, 
forest and project planning and NEPA analyses are 
parts of a "never-ending" interactive process (1, 
280). 

lOBaltimore Gas & Electric Co. v. NRDC, Inc., 462 U.S. at 97 (1982); Weinberger v. Catholic Action ofHawaii, 454 U .S. 139, 143 (1982). 

llStrycker' s Bay Neighborhood Council, Inc. v. Karlen, 444 U.S. 223 (1980); Robertson v. Methow Valley Citizens Council, 19 ELR 20743 (USFS 
May 1, 1989). 

l2Kleppa v. Sierra Club, 427 U.S. 390 (1976). 

131bis view has evolved over the past few years, and thus many forest plans and accompanying environmental statements may not fit this description 
of the intertwined forest and project planning and environmental analysis. 

http:impacts.11
http:consequences.10
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The Forest and Rangeland Renewable 
Resources Planning Act of1974 

Congress enacted RPA to reassert its authority 
over Forest Service planning and decisionmaking. 
RPA applies to all four branches of the agency-the 
National Forest System, State and Private Forestry, 
Research, and International Forestry-and directs 
the agency to develop a long-term strategic planning 
process (259). As part of this strategic planning 
process, RPA required land and resource manage
ment plans for units of the National Forest System. 
However, except for requiring a "systematic inter
disciplinary approach'' in developing these plans, 
RPA provided no substantive or procedural stand
ards and guidelines for their development, until it 
was amended by NFMA in 1976. 

The National Forest Management Act of1976 

NFMA established a complex series ofprocedural 
and substantive requirements for developing the 
long-term land and resource management plans 
(forest plans) required by RPA. Although NFMA 
neither modifies the principles of MUSYA nor 
directs any particular balance or mix of resource 
values, the extensive planning requirements have led 
some to dub it the agency's "new Organic Act " 
(324). By setting forth a host of procedural and 
substantive standards and guidelines for planning 
and implementation, NFMA significantly affects 
Forest Service management and to some extent 
narrows the agency ' s regulatory and management 
discretion. 

NFMA does not mandate specific output levels , 
determine the mix of values produced, or attempt to 
set priorities for resource managers. While embrac
ing MUSYA, NFMA provides more substance to the 
principles of multiple use and sustained yield, and 
consequently offers additional guidance to the 
agency on forest planning. NFMA establishes a 
planning process to set goals and objectives for 
national forest management and to identify: 1) 
standards and guidelines for management, 2) pro
posed and possible activities, and 3) the necessary 
financial resources. 

NFMA serves three basic functions. First, it 
directs the agency to prepare long-term integrated 
forest plans for each national forest, to be amended 
or revised as needed, but revised at least every 15 
years. Next, it requires regulations establishing 
substantive standards and guidelines for timber 

management and for the protection of water and 
other renewable resources. And finally, it expressly 
provides for active public involvement in the plan
ning process. The following discussion examines 
these functions, and discusses their implications for 
managers. 

Developing National Forest Plans 

The forest planning process is comprised of three 
components: development, approval, and imple
mentation. Section 6(f)(5) of NFMA directed the 
Forest Service to attempt to complete the initial 
round of forest plans by September 30, 1985, and to 
revise each plan at least every 15 years. When 
developing forest plans, the agency is required to 
adhere to the principles ofMUSYA and to follow the 
procedural requirements ofNEPA. NFMA embraces 
the concept of integrated planning through interdis
ciplinary analysis; each national forest shall employ 
an interdisciplinary planning team (section 6(f)(3)) 
to use a "systematic interdisciplinary approach to 
achieve integrated consideration ofphysical, biolog
ical, economic, and other sciences" (section 6(b)) . 
Plans must be based on "inventory data on the 
various renewable resources" of the forest (section 
6(g)(2)(B)). NFMA also directs that implementing 
regulations specify guidelines for forest plans to 
ensure that plans achieve the goals of the RPA 
Program (section 6(g)(3)). 

Once a plan has been developed (with public 
involvement) , it must be approved by the regional 
forester who , after reviewing the plan, must submit 
a Record ofDecision. Ifapproved, the plan becomes 
fmal and implementation can begin. Under Forest 
Service regulations (36 CFR 217), fmal forest plans 
are subject to administrative appeals-an additional 
administrative review initiated by members of the 
public. (See ch. 5.) Plans are also subject to legal 
challenge, under the Administrative Procedures Act, 
since NFMA contains no specific provision for 
judicial review of forest plans. 

Forest plans are developed using the principles of 
strategic planning-setting direction, developing 
targets for outputs and conditions, and establishing 
standards and guidelines for implementation. (See 
ch. 3.) Plans are generally programmatic in nature; 
rather than making site-specific decisions on uses 
and outputs, plans set general goals and guidelines, 
which direct activities on the ground. Nonetheless, 
section 6(f)(2) of NFMA also requires the plans to 
reflect ''proposed and possible actions , including 
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the planned timber sale program . . . necessary to 
fulfill the plan.'' The plan does not make such 
project decisions, but does set goals and objectives, 
establish management standards and guidelines, and 
identify management prescriptions (scheduled com
binations of activities for management areas), and 
subsequent project decisions must be consistent with 
the plan. 

Until they are amended or revised, final forest 
plans are the primary guidance for Forest Service 
actions on the ground. NFMA provides that if an 
amendment would result in a ''significant change,'' 
the agency must provide for public involvement 
comparable to that allowed for plan development 
(section 6(f)(4)). Entire plans shall be revised when 
the agency finds that conditions on a forest "have 
significantly changed," but at least every 15 years 
(section 6(f)(5)). Whether such changes are "signifi
cant" is to be determined at the discretion of the 
agency. Pursuant to NFMA, the Secretary of Agri
culture promulgated regulations in 1979 (revised in 
1982), which set forth specific procedures for 
resource inventorying and monitoring, and for plan 
development and implementation. The Forest Serv
ice has begun the process of revising the planning 
regulations, with the''Advanced Notice ofProposed 
Rulemak.ing" published in the Federal Register on 
February 15, 1991. 

Guidelines for Timber Management and for 
Resource Protection 

Although NFMA is primarily a procedural1aw, it 
does require regulations setting forth substantive 
standards and guidelines. Most of the substantive 
requirements apply to timber management practices, 
while the others generally provide guidance for 
protecting water, plant, and animal resources. Many 
of these provisions narrow the agency's manage
ment discretion to various degrees. 

Because NFMA was passed largely in response to 
litigation over the agency's timber management 
practices, it is no surprise that much of the law is 
focused upon regulating those practices. NFMA 
includes provisions that limit the location, methods, 
and amount of timber production that may take place 
within the national forests. NFMA requires regula
tions that specify that: 

1. increases in harvest levels are based on intensi
fied management practices, only if such prac
tices can be done in accordance with MUSYA 

and are successfully implemented (section 
6(g)(3)(D)); 

2. timber harvesting is allowed only on those 
lands where ''soil, slope, or other watershed 
conditions will not be irreversibly damaged" 
(section 6(g)(3)(E)(i)); 

3. timber harvesting is allowed only where there 
is ''assurance that such lands can be adequately 
restocked within 5 years" (section 6(g)(3)(E)(ii)); 

4. "protection is provided for streams, lakes, 
shorelines, and other wetlands from detrimen
tal changes" from timber harvesting (section 
6(g)(3)(E)(iii)); 

5. the harvesting system "is not selected primar
ily because it will give the greatest dollar return 
or the greatest unit output of timber'' (section 
6(g)(3)(E)(iv)); 

6. clearcutting is used where "it is determined to 
be the optimum method . . . to meet the 
objectives and requirements of the relevant 
land management plan" (section 6(g)(3)(F)(i); 
and 

7. "maximum size limits for areas to be cut in one 
harvest operation" are established (section 
6(g)(3)(F)(iv). 

NFMA also generally prohibits the sale of timber 
from lands identified as not suited for timber 
production and generally limits sales to sustainable 
levels. Specifically, section 6(k:) prohibits timber 
harvesting on lands identified as: 

. . . not suited for timber production, considering 
physical, economic, and other pertinent factors to the 
extent feasible . . . except for salvage sales or sales 
necessitated to protect other multiple-use values ... 

Section 14(a) directs the Secretary to: 

... limit the sale of timber from each national forest 
to a quantity equal to or less than a quantity which 
can be removed from such forest annually in 
perpetuity on a sustained-yield basis ... 

The annual sale quantity is allowed to fluctuate 
above and below the average for each decade. A plan 
can also depart from this ''non-declining even flow'' 
level of timber harvesting, if the departure is 
"consistent with the multiple-use management ob
jectives ... [and] made with public participation." 

Many of the evaluations and determinations 
admittedly require the professional judgment of 
agency personnel, and thus are substantially discre
tionary in nature. Nevertheless, these provisions 
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establish a mandatory framework for making deci
sions on timber harvesting, and consequently limit 
to some degree the traditional discretion of the 
agency to regulate and manage timber harvesting. 

The various provisions that constrain timber 
management were enacted to limit the impacts of 
timber harvesting on other forest resources. Con
gress appeared especially concerned about the po
tential impacts of logging practices on water and 
fisheries. NFMA contains other provisions aimed at 
protecting resources from impacts of timber harvest
ing, mineral development, recreation, and other uses 
on forest resources. Section 6(g)(3)(B), for example, 
directs that forest plans should protect biological 
diversity within the national forests. 14 Specifically, 
the regulations for forest planning should include 
guidelines to: · 

. . . provide for diversity of plant and animal 
communities based on the suitability and capability 
of the specific land area in order to meet overall 
multiple-use objectives ... 

Section 6(g)(3)(C) essentially requires research 
and evaluation, through continuous monitoring and 
field assessment of the effects of management, to 
ensure that the productivity of the land is not sub
stantially and permanently impaired. 

Public Involvement 

The third basic function of NFMA is to provide 
for active public involvement. NFMA (in conjunc
tion with NEPA) seeks to assure that before proceed
ing with certain actions and programs, the agency 
informs and involves the public in decisionmaking. 
By opening up the agency's decisionmaking proc
esses to closer public and congressional scrutiny, 
NFMA has increased agency accountability and 
decreased discretion. (See ch. 5). 

Implications for Managers 

NFMA and the other direction-setting laws pro
vide guidance for establishing output and condition 
targets for the national forests and standards and 
guidelines for management with public participa
tion. In forest planning, the agency must consider 

alternative approaches for managing the lands and 
resources, and must evaluate the potential site
specific and cumulative impacts of management 
options. Failure to comply with NFMA procedures 
can prevent the agency from proceeding with a 
particular action. NEPA seeks to assure that environ
mental considerations become an integral part of 
decisionmaking, and NFMA adds the requirement 
that actions be implemented in a manner that does 
not seriously impair the forest lands, resources, or 
productivity. 

The actual impacts of NFMA on Forest Service 
management discretion cannot be known precisely. 
While the law requires regulations constraining the 
use of certain practices that might have significant 
adverse impacts, the determination of significance is 
largely a matter of agency discretion. In addition, 
courts remain relatively deferential to the agency's 
management discretion under NFMA. In one exam
ple, the court acknowledged that soil erosion from a 
proposed road construction would have major con
sequences on the water of a nearby stream, but 
upheld the agency's decision to proceed with the 
project as planned, stating that, '' [l]ike the Multiple 
Use, Sustained Yield Act [sic], the NFMA requires 
that national forest lands be managed with due 
consideration given to environmental values ... 
Here, the balancing of competing values struck by 
the Forest Service . . . was not so insensitive to 
environmental concerns that it violates the NFMA.' •15 

Relatively few court decisions have interpreted 
agency discretion under NFMA since the initial 
forest plans have been completed. Thus, it may be 
premature to speculate on the degree to which courts 
will defer to agency management discretion in the 
future. However, the numerous procedural and 
substantive NFMA requirements for forest planning 
make more agency decisions subject to administra
tive and judicial review. It is possible that the 
administrative and judicial challenges to agency 
plans and decisions will be unprecedented. The 
precise impacts of the threat of appeals and litigation 
on agency decisionmakers is unknown, but it is 
indisputable that increased accountability under 

14The term' 'biological diversity'' has become relatively common since the enactmentofNFMA, andoften encompasses diversity at a variety oflevels, 
such as genetic diversity, species diversity, and ecosystem diversity. NFMA's te~versity of plant and animal communities-is akin to ecosystem 
diversity for the national forests . The regulations go further, suggesting species diversity by requiring that "fish and wildlife habitat shall be managed 
to maintain viable populations of existing native and desired non-native vertebrate species" (36 CFR 219.19) . In this report, biological diversity in 
national forest management is used as a synonym for the diversity of plant and animal communities . 

1Worthwest Indian Cemetery Protective Association v . Peterson, 565 F. Supp. 586, 606 (N.D. Cal. 1983), modified, 764 F .2d 581 (9th Cir. 1985), 
rev' din part sub nom . Lyng v. Northwest Indian Cemetary Protective Association, 485 U .S. 439 (1988) . 
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Box 4-A-Specitd Congressio1Uil Attention for the Tongass NaiUJ1Uil Forest 

The 'lbngass National Forest. in southeast Alaska, has received more congressional attention and directim tban 
any other national fotest in the United States. The 'Ibogass is unique in many ways. It is the largest national folest, 
encompassing more tban 16.7 million acres, and is more tban 5 times larger tban any other forest (except the 5.7 
million-acre Chugach, the other national forest in Alaska). It contains perhaps the largest stretch of undisturbed 
temperate rainforest in the world. It also has been the focus of Forest Service efforts to establish a timber industry 
since the 1920s (291). 

The 1bngass contains more designated wilderness than any other national forest. The 5.75 million acres 
account for more than a third of the land in the forest. In addition, Congress has created two national monuments 
with 3.25 million acres in the Thngass National Forest. Glacier Bay and Admiralty Island are the only major national 
mmuments in the National Forest System.1 (Other national JDODUIIlalts in the National Forest System were 
transferred to National Park Service management in 1933.) The Alaska National Interest Lands Conservation Act 
of 1980 (ANILCA)2 , which created these areas, contains substantial directions as to their management. 

In addition to wilderness and national monument designatiODS (and many other provisions), ANILCA 
established the Tongass Timber Supply Fund, a permanent appropriation (see ch. 8) of $40 million annually to 
prepare 4.5 billion board feet of timber over the ensuing decade. The subsequent debate over financial losses from 
timber sales (below-cost sales) led many to question the appropriateness of this permanent appropriation. After 
several years of debates, Congress enacted the Thngass Timber Reform Act in 1990.3 This Act tenninated the 
Thngass Timber Supply Fund, directed modification of the existing long-term timber sale contracts (scheduled to 
terminate in 2004 and 2011), and increased the amount of wilderness designated in the Thngass. 

Thus, the Thngass National Forest is unique in size, forest type, extent of wilderness, presence of national 
monuments, and creation and subsequent termination of the timber fund. The management of this unique national 
forest bas received unparalleled attention from Congress. 

llbe Nadcmal Forest System also COIItaUls tbe 80,682-aae Mount St. Heleus Natioual Volcanic Monument in WasbiDgtoo. 

2Act of Dec. 2, 1980, Pllblic Law 96-487 (94 Stat. 237). 

3Act of Nov. 28, 1990, Pllblic Law 101-626 (104 Stat. 4426). 

NEPA and NFMA has lead to a greater emphasis on 
documenting decisions. 

ADDITIONAL LEGAL 
CONSTRAINTS ON THE 

FOREST SERVICE 
The laws examined above set out the general 

planning and management framework for the Forest 
Service. Most of these laws are procedural in nature 
and provide only general guidance to the agency on 
how to balance resource management. In addition to 
these laws, numerous statutes not specifically writ
ten for the national forests circumscribe forest 
planning and management. The purposes of these 
laws are typically to protect particular resources or 
sites, and thus the laws frequently impose substan
tive constraints or limitations on activities. (See box 
4-A.) This section describes the four major resource 

or site protection laws affecting Forest Service 
management.16 

The Wilderness Act 

The Wilderness Act, enacted in 1964, may be the 
most law most restrictive to Forest Service manage
ment discretion, because it prohibits or restricts 
various uses in particular areas of the national 
forests. The purpose of the act is to preserve natural 
areas for recreation and other purposes. Lands are 
included in the National Wilderness Preservation 
System by act of Congress from those Federal lands 
where: 

... the earth and its community of life are untram
meled by man, where man himself is a visitor who 
does not remain. An area of ... undeveloped Federal 
land retaining its primeval character and influence, 
without permanent improvements or human habita

l&fbe national forests contain only two systems of special management areas- the National Wilderness Preservation System and the National Wild 
and Scenic Rivers System. The national forests also contain numerous other special management areas, typically designated by Congress individually 
and with particular management guidance for each area. For more on these areas, see Special Management Areas in the National Forest System (296). 
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tion, which is protected and managed so as to 
preserve its natural conditions (section 2(c)). 

Congress did not view designated wilderness 
areas within national forests as conflicting with the 
general direction for national forest management. 
Section 4(a)(l) of the Wilderness Act specifically 
states that: 

. . . [n]othing in this Act shall be deemed to be in 
interference with the purpose for which the national 
forests are established as set forth in the Act of June 
4, 1897 [the Forest Service Organic Act], and the 
Multiple-Use Sustained-Yield Act of 1960. 

Despite such statements, the Wilderness Act 
effectively limits Forest Service discretion for man
aging designated wilderness areas within the na
tional forests. Section 4(b) states that: 

. . . each agency administering any area designated 
as wilderness shall be responsible for preserving the 
wilderness character of the area and ... wilderness 
areas shall be devoted to the public purposes of 
recreational, scenic, scientific, educational, conser
vation, and historical uses. 

To achieve these pwposes, section 4( c) expressly 
prohibits commercial enterprise, permanent or tem
porary roads, motorized and mechanical transport, 
and structures and installations in wilderness areas, 
except for existing private rights and minimum 
administrative requirements. However, the Wilder
ness Act also provides numerous exemptions to 
these restrictions: 

1. motorboat and aircraft access "may be permit
ted to continue," where such use existed prior 
to designation (section 4(d)(l)); 

2. measures may be taken for ''the control of ftre, 
insects, and diseases" (section 4(d)(1)); 

3. mineral prospecting and information gathering 
on other resources is permitted ''if such activity 
is carried on in a manner compatible with the 
preservation of the wilderness environment'' 
(section 4(d)(2)); 

4. activities under valid existing mineral rights 
(which could be established on or before 
December 31, 1983) "necessary in exploring, 
drilling, producing, mining, and processing 
operations'' are permitted, ''subject to such 
reasonable regulations governing ingress and 
egress as may be prescribed'' (section 4(d)(3)); 

5. the President may authorize water and power 
projects, and associated activities, "needed in 
the public interest" (section 4(d)(4)(1)); 

6.livestock grazing "shall be permitted to con
tinue subject to such reasonable regulations as 
are deemed necessary" (section 4(d)(4)(2)); 
and 

7. ''commercial services may be performed ... 
for activities which are proper for realizing the 
recreational or other wilderness purposes of the 
areas" (section 4(d)(6)). 

In addition, many of the subsequent statutes 
adding areas to the National Wilderness Preserva
tion System have established similar exceptions for 
particular sites and activities, typically to permit 
existing uses to continue after the areas have been 
designated. 

Nonetheless, the Wilderness Act clearly limits 
agency activities in planning and managing the 
designated areas. (See box 4-B.) Despite the numer
ous exemptions from the general restrictions, certain 
uses-most notably timber harvesting and devel
oped recreation-are prohibited in wilderness areas. 
Furthermore, even for the exemptions, the agency is 
restricted as to the location and extent ofpermissible 
activities. Thus, the Wilderness Act significantly 
narrows Forest Service management discretion, and 
limits choices available in national forest planning 
for designated areas. 

The Wild and Scenic Rivers Act of1968 

The Wild and Scenic Rivers Act of 1968 1s 
intended to preserve and protect the unique values of 
certain rivers and their surrounding lands. Specifi
cally, section 1(b) of the act directs that selected 
rivers with "outstandingly remarkable scenic, rec
reation, geologic, ftsh and wildlife, historic, cultural, 
or other similar values, be preserved in free-flowing 
condition, and that they and their immediate envi
ronments shall be protected for the benefits and 
enjoyment of present and future generations.'' The 
act requires agencies (including the Forest Service) 
to report to the President on the suitability or 
nonsuitability of rivers within their jurisdiction for 
addition to the National Wild and Scenic Rivers 
System, and the President makes recommendations 
to Congress. Congress then designates components 
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Box 4-B-R.elease Langut~ge and Management ofRoodless Areas Not Included 
in the National Wilderness Preservation System 

In addition to pJanning for the management of wilderness areas. the National Wilderness Preservation System 
affects national forest pJanning in another way. The Wilderness kt reserved to Congress the authority to designate 
wilderness areas, but directed the Forest Service to present recommendations oo the wilderness suitability of the 
existing primitive areas within the national forests. 1 In addition, sectioo 2 of the Multiple-Use Sustained-Yield kt 
of 1960 (MUSYA) acknowledged that ''The establishment and maintenance of areas of wilderness are consistent 
with the purposes and provisions of this Act.'' Since wilderness is an accepted use of national forests m1<ler 
MUSYA, potential wilderness designatioos are to be examined in the forest pJaoning process under the National 
Forest Management Act of 1976 (NFMA), along with other possible uses of the natiooal forests. 
Historical Developments 

In 1970, the Forest Service chose to expand the required primitive area review to include many roadless areas, 
but this first Roadless Area Review and Evaluation (RARE I) was abandoned in 1972 because ofa lawsuit asserting 
that the Forest Service violated the National Environmental Policy Act (NEPA) in deciding which lands to review 
(299). In 1977, the Forest Service began a secood roadless area review. RARE n differed from the first review, 
because it was intended to accelerate this aspect of the NFMA planning process, and thus was to be consistent with 
MUSYA and NEPA 

The Forest Service presented its RARE n recommendations in an enviroomental impact statement (EIS) on 
January 4, 1979, and President Jimmy Carter presented those recommendations to Congress, with some 
modifications, on April 16. The State of California challenged the Forest Service RARE n recommendations for 
47 areas to non wilderness uses in July. In January 1980, the court ruled that the RARE n EIS violated NEPA, and 
the decision was substantially upheld on appeal in October 1982.2 Because of this ruling, the Reagan Administration 
chose to reevaluate the RARE n recommendations in the ongoing NFMA planning process, except in those States 
with wilderness laws containing certain provisions. 

The California lawsuit raised questions about limitations on management activities in areas not recommended 
for wilderness. Congress chose to address the issues with two provisions in wilderness laws. The first, known as 
''sufficiency'' language, proclaimed the RARE n EIS as sufficient to meet Congress' needs for the specified areas 
(typically all national forest lands in a State), and preclude judicial review of RARE n for those areas. 

The second provision, known as "release" language, provided guidance on the timing of future wilderness 
reviews and on the interim management of roadless areas. Several versions ofrelease language were developed, but 
the 1980 version and 1984 modification are the only two enacted (294). Both of these versions were permissive. 
First, the Forest Service was not required to review the wilderness suitability of released roadless areas until the 
initial NFMA plans were revised, unless the agency chose to conduct such a review. Also, the Forest Service was 
not required to protect the wilderness characteristics of released roadless areas, at least if the forest plan called for 
activities that would modify the area's characteristics. 3 

lTbe Forest Service bad admioistratively created a system of wilderness, wild, and primitive areas begioDing in 1924. Tbe Wilderness 
Act estabUsbed the Natiollal Wilderness Preservation System with the existing 9.1 million acres of administratively designated wilderness and 
wild areas, and directed the evaluation of wilderness suitability of the primitive areas. 

2californiav.Bergland, 483 F. Supp. 465 (ED. Cal. 1980), affdinpart, rev'din part, California v.Block., 690F. 2d 753 (9thCir. 1982). 

3 Alternative versions would have prohibited subsequent reviews ofwilderness suitability, forever or until a specified date, and may bave 
required development of released areas. 

of the System, based on, but not limited to, agency 
and Presidential recommendations. 17 

The Wild and Scenic Rivers Act establishes 
guidelines for managing the lands surrounding 
designated rivers. The agency charged with admini
stering the river is directed to establish boundaries 

around the selected river (within the limits specified 
in the act), and to develop a management plan for 
protecting the area. In particular, section 10 specifies 
that: 

(a) Each component of the national wild and 
scenic rivers system shall be administered in such 
manner as to protect and enhance the values which 

I'1fu contrast to the National Wilderness Preservation System, where only Congress can designate areas, State legislatures can designate additions to 
the National Wild and Scenic Rivers System, with the approval of the U .S. Secretary of the Interior. 
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Current Issues 
Since the RARE D recommendations were issued in 1979, Congress bas enacted statutes designatins 

wilderness and cootaining sufficiency and release provisions for most States. For the few States without such laws, 
such as Idaho and Montana. the legal status of the RARE D EIS is irrelevant, because the RARE Dl'eCOIDDlaldati 
have been supplanted by reCommendations in NFMA plans for the national forests in those States. Clearly, 
sufficiency language to insulate the RARE D BIS from judicial review is no longer relevant However, it is tmCiear 
whether release language is necessary for forest plan decisions to develop. areas not recommended for wilderness. 

Is Release Language Needed? 

In some respects, release language is appropriate. The Wildemess Act reserves to Congress the right to decide 
on the extent and location of the National Wilderness Preservation System. The Forest Service provides Congress 
with recommendations, developed through the planning process to consider site-specific tradeoffs and with public 
involvement Nonetheless, they me only R:COIDJilCDdati. Congress is the final arbiter, and pcibaps should decide 
on the areas released from wilderness protection, as well as on those to be protected. 

In addition, release language seems to WOik. The Forest Service bas not been successfully sued over decisions 
to develop roadless areas because ofthe need to protect wilderness characteristics. In the only case involving release 
language;' the court held that the release language in the Alaska National Interest Lands Conservation Act of 1980 
excused the Forest Service from having to examine the wilderness option for 'lbngass National Forest lands until 
the NFMA plan for the Tongass was revised (98). However, the plan was still required to coosider a :range of 
management intensities, from primitive cooditioos through environmentally compatible activities to intalsive 
management, and release language did not pennit the agency to develop areas without coosidering other 
environmental protection laws. 

Is Release Language Unnecessary? 

On the other hand, release language may be unneccssaiY· Release and sufficiency provisions were developed, 
because RARE D vioJated NEPA. in part because RARE D contained inadequate site-specific infonnation on the 
conscqucnces of the recommendations. However, forest planning under NFMA is required to conform with the 
requirements of NBPA Thus, if forest planning fulfills the legal conditions, wilderness recommendations in forest 
plans will not be subject to lawsuits under the precedent cstablisbed in the California lawsuit. FurtberJDOl'e, it is 
questionable whether forest planning and Forest Service decisions should be exempt from judicial review, and there 
may be little basis for exempting wilderness recommendations but not other decisions. 

Furtbennore, wilderness recommendations in forest plans may not be subject to judicial review. In a recent 
case,5 the court held that the forest plan does not make an ilrevocable commitment to development ofspecific areas. 
and that judicial review ofNBPA compliance should be deferred to project-level decisions (280). Broadly applied, 
this decision could make release language, at least for wilderness recommendations in forest plans, irrelevant 

4CityofT~Sprlngsv.Biod, 778F .2d 1402(9thCir.I9M}. 

5JdoJto CoiiSD'VQtlon U4pe v. Mllllflllll, CV 88-197-M-CO.. (D. MODL decidecl Aug. 7, 1990). 

caused it to be included in said system without, 
insofar as is consistent therewith, limiting other uses 
that do not substantially interfere with public use and 
enjoyment of these values. In such administration 
primary emphasis shall be given to protecting its 
esthetic, scenic, historic, archaeological, and scien
tific features. Management plans for any such 
component may establish varying degrees of inten
sity for its protection and development, based on the 
special attributes of the area. 

Section 12(a) then adds that each agency: 

. . . shall take such action respecting management 
policies, regulations, contracts, [and] plans, affecting 

such areas . . . as may be necessary to protect such 
rivers in accordance with the purposes ofthis Act ... 
Particular attention shall be given to scheduled 
timber harvesting, road construction, and similar 
activities which might be contrary to the purposes of 
this Act. 

In contrast to the Wilderness Act, the Wild and 
Scenic Rivers Act is neither prescriptive nor pro
scriptive; rather it allows the Forest Service to 
determine what management goals and activities are 
consistent with the purposes of the act. Nonetheless, 
the act does emphasize management for esthetic, 
scenic, historic, archaeological, and scientific val
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ues, and requires protecting and enhancing the 
values that led to the river being designated. 
Consequently, Forest Service discretion in planning 
for the management of these areas is narrowed 
significantly. 

The Clean Water Act 

Congress established stricter standards for pro
tecting the Nation's water resources in 1972 when it 
revised the Federal Water Pollution Control Act, 
also known as the Clean Water Act. 18 The purpose 
of the Clean Water Act is to enhance water quality 
by imposing limitations on sources ofpollution. The 
act allows States to set their own water quality 
standards, equal to or more restrictive than the 
Federal standards, and requires Federal agencies to 
comply with the State standards. 

The Clean Water Act provisions having the 
greatest impact on Forest Service management are 
those regulating nonpoint source pollution. Unlike 
point source pollution, which originates from a 
discrete, identifiable source such as a ditch or pipe, 
nonpoint source pollution refers to pollution origi
nating over a widespread land area, such as from 
agricultural, mining, or silvicultural activities. Na
tional forest activities that might generate nonpoint 
source pollution include, but are not limited to, 
timber harvesting, livestock grazing, off-road vehi
cle use, and road and trail construction and mainte
nance. 

The Clean Water Act was amended in the Water 
Quality Act of 198719 to require the States to develop 
standards for regulating nonpoint source pollution. 
When combined with the requirement for Federal 
agencies to comply with State water quality stand
ards, the State standards for nonpoint source pollu
tion become a critical consideration for the Forest 
Service (6). While NEPA only requires the Forest 
Service to evaluate and consider the impacts of 
management activities on watersheds and water 
quality, the Clean Water Act prohibits the agency 
from engaging in activities that would cause impacts 
in excess of Federal or State water quality standards. 
Thus, Federal and State water quality laws impose 

substantive, enforceable limits on national forest 
management-the State water quality standards 
represent a minimum level of protection, which the 
Forest Service must observe. Consequently, in forest 
planning, the Forest Service is not allowed the 
discretion simply to weigh the impacts on water 
quality against the anticipated benefits from a 
particular use. 

The Forest Service has attempted to meet State 
water quality standards by requiring forest plans to 
include Best Management Practices (BMPs) for 
protecting water quality. However, courts have ruled 
that, even when the U.S. Environmental Protection 
Agency and the relevant State agency approve the 
BMPs, the use of BMPs does not guarantee compli
ance with State water quality standards.20 BMPs are 
only a means to achieve those standards, not a 
replacement for the standards (6, 7). The Forest 
Service must not only plan to use BMPs, but must 
also show that their practices comply with State 
water quality standards. Thus, the Clean Water Act 
substantially narrows agency discretion. 

The Endangered Species Act of1973 

The Endangered Species Act of 1973 (ESA) is 
another environmental protection law with poten
tially serious implications for forest planning and 
management. As is apparent in the current contro
versies over the northern spotted owl in the Pacific 
Northwest and the red-cockaded woodpecker in the 
Southeast, the designation of a plant or animal 
species as threatened or endangered under ESA can 
alter Forest Service planning considerations and 
management discretion. 

ESA recognizes that various species of fish, 
wildlife, and plants "have been so depleted in 
numbers that they are in danger of or threatened with 
extinction" (section 2(a)(2)), but they .are of "es
thetic, ecological, educational, historical, recrea
tional, and scientific value" (section 2(a)(3)). The 
purposes of the act are to provide: 1) a mechanism 
for conserving ''the ecosystems upon which endan
gered species or threatened species depend," and 2) 
a program for conserving those species (section 

18The Federal Water Pollution Control Act had been enacted in 1948 (Act of June 30, 1948, ch. 758 (62 Stat 1155)) and amended numerous times 
prior to its complete revision in the Federal Water Pollution Control Act Amendments of 1972. This revision was subsequently amended in the Clean 
Water Act of 1977, and the combination is commonly referred to as the Clean Water Act 

19Act of Feb. 4, 1987, Public Law 1004 (101 Stat. 7; 33 U .S.C. 1251 et seq.). 

'}!)Northwest Indian Cemetery Protective Association v. Peterson, 565 F .Supp . 586,606 (N.D .Cal. 1983), modified, 764F.2d581 (9th Cir. 1985), rev' d 
in part sub nom. Lyng v. Northwest Indian Cemetary Protective Association, 485 U .S. 439 (1988). 

http:standards.20
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2(b)). ESA also defines conserving the species as 
bringing ''any endangered species or threatened 
species to the point at which the measures provided 
pursuant to this act are no longer necessary'' (section 
3(3)). Thus, for ESA, conservation is synonymous 
with recovery of the species. 

ESA is administered by the U.S. Fish and Wildlife 
Service (USFWS) and the National Marine Fisheries 
Service (NMFS). Section 4(a)(l) of the act requires 
USFWS and NMFS to determine if species are 
threatened or endangered by: 1) destruction or 
modification ofhabitat, 2) overutilization, 3) disease 
or predation, 4) inadequate regulatory mechanisms, 
or 5) other natural or human factors. The determina
tion is to be based "solely on the best scientific and 
commercial data available" (section 4(b)(1)(A)). 
Congress gave specific directions not to include 
economic effects in determining if species are 
threatened or endangered; the report on the 1982 
ESA amendments from the House Committee on 
Merchant Marine and Fisheries states: 

The addition of the word "solely" is intended to 
remove from the process of the listing or delisting of 
species any factor not related to the biological status 
of the species. The Committee strongly believes that 
economic considerations have no relevance to deter
minations regarding the status of species and intends 
that economic analysis requirements ... not apply 
(258). 

Section 4(a)(3)(A) requires the designation of 
"any habitat of such species which is then consid
ered to be critical habitat. ' ' Critical habitat is also to 
be based on the best scientific data available, but in 
contrast to the listing decision, the USFWS or 
NMFS is to consider ' ' the economic impact, and any 
other relevant impact, of specifying any particular 
area as critical habitat" (section 4(b)(2)). 

ESA establishes three considerations of endan
gered or threatened species for national forest 
planning and management. First, a recovery plan is 
to be developed for endangered and threatened 
species (section 4(f)), focusing on species that 
'"conflict with construction or other developmental 
projects or other forms of economic activity.' ' The 
services of ''appropriate public and private agencies 
and institutions, and other qualified individuals'' are 
to be procured, but recovery teams are exempt from 
the Federal Advisory Committee Act (FACA). 
When national forest lands are involved , Forest 
Service employees are likely to be included in 

recovery planning teams, and thus, recovery plans 
and national forest planning can be coordinated. 

The second ESA consideration in forest planning, 
in section 9 of the act, is a prohibition on the 
''taking'' of any species which has been designated 
as endangered. "Taking" is defined to mean "to 
harass, harm, pursue, hunt, shoot, wound, kill, trap, 
capture, or collect, or to attempt to engage in any 
such conduct" (section 3(18)). Section 10 defines 
conditions under which the taking of an endangered 
species would be permitted. 

Finally, section 7(a)(2) of ESA directly affects 
Federal agency actions by specifying that: 

Each Federal agency shall, in consultation with 
and with the assistance of the Secretary [of Interior 
and of Commerce], insure that any action authorized, 
funded, or carried out by such agency .. . is not likely 
to jeopardize the continued existence of any endan
gered species or threatened species or result in the 
destruction or adverse modification of [critical] 
habitat ... 

Following the consultation, the Secretary is to 
issue an opinion on whether the actions will 
jeopardize the endangered or threatened species or 
will adversely modify the designated critical habitat. 
If jeopardy or adverse modification is identified, the 
Secretary must then suggest a reasonable alternative 
for achieving the results without jeopardizing the 
species or adversely modifying its critical habitat. 
Specifically, section 7(b)(3)(A) states that: 

Promptly after conclusion of the consultation ..., 
the Secretary shall provide . . . a written statement 
setting forth the Secretary's opinion, and a summary 
of the information on which the opinion is based, 
detailing how the agency action affects the species or 
its critical habitat. If jeopardy or adverse modifica
tion is found, the Secretary shall suggest .. . 
reasonable and prudent alternatives ... 

The Endangered Species Act could have serious 
implications for Forest Service management and 
planning. Recovery plans can affect national forest 
plans, since NFMA requires forest plans to be 
''coordinated with the land and resource manage
ment planning processes of .. . other Federal agen
cies" (section 6(a)). Furthermore, any action that 
constitutes a "taking" under ESA is strictly prohib
ited. Finally, the Forest Service is required to consult 
with the Fish and Wildlife Service on plans and 
activities that might jeopardize threatened or endan
gered species or that might adversely modify critical 
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habitat. Because of the programmatic and strategic 
nature offorest planning, it is virtually impossible to 
detennine in advance whether particular manage
ment activities under the plan will lead to a finding 
of jeopardy or adverse modification. Thus, the 
section 7 consultation process is an ongoing one. To 
the extent that national forest plans and activities 
conflict with ESA's requirements, amendments 
and/or revisions to the plans may be necessary. 

SUMMARY AND CONCLUSIONS 
The legal framework for national forest planning 

and management consists of two types of laws: 
direction-setting laws and protection-standards laws. 
The direction-setting laws include the 1897 Forest 
Service Organic Act, the Multiple-Use Sustained
Yield Act of 1960, the Forest and Rangeland 
Renewable Resources Planning Act of 1974, and the 
National Forest Management Act of 1976. These 
laws essentially create an open planning process 
through which values are balanced and tradeoffs are 
evaluated in national forest management. The Na
tional Environmental Policy Act of 1969 augments 
these direction-setting laws by requiring the Forest 
Service to consider environmental impacts and to 
show the public how those impacts were considered. 

The protection-standards laws typically apply to 
much more than just the Forest Service, and 
establish standards for protecting particular re
sources or sites. Some ofthe most important ones for 
national forest planning and management include 
the Wilderness Act, the Wild and Scenic Rivers Act 
of 1968, the Clean Water Act, and the Endangered 
Species Act of 1973. These statutes differ from the 
direction-setting laws, because they are not prem
ised on balancing resource values, but on main
taining minimum standards for resource or site 
protection. Furthermore, these laws were passed at 
different times over the past few decades, and serve 
different, sometimes overlapping or even contradic
tory, purposes. Nonetheless, because these laws 
establish specific standards or restrictions, the Forest 
Service must comply with their legal requirements. 

The complex web of laws, some requiring a 
balancing of values and others establishing stand
ards or restrictions, has raised two concerns. The 
first, articulated by Forest Service Chief Dale 
Robertson, is that the numerous compounding and 
possibly conflicting requirements make national 
forest planning and man.agement an exceedingly 

complicated task. At the extreme, the sum total of 
the various protection standards and restrictions may 
make any on-the-ground management actions in
feasible. 

To date, the "cumulative impact" of the various 
laws on Forest Service management has not been 
extensively analyzed, nor is it known whether the 
collective purposes of these laws can be realistically ,. 
achieved while maintaining historic levels of na
tional forest uses and outputs. However, such legal 
analyses are beyond the scope of this study. Con
gress could consider commissioning such analyses 
by an independent organization with the necessary 
legal expertise. Congress could even consider modi
fying the protection-standards laws for national 
forest management, to allow the goals of these laws 
to be balanced with other values in national forest 
planning. Again, however, analyzing the implica
tions of such an option is beyond the scope of this 
study and of OTA's mandate. 

The second concern is that the complexity of the 
legal framework, and especially of the process laws 
such as NFMA and NEPA, lead agency managers to 
focus on ''bomb-proofing'' their management plans. 
Planning must follow correct procedures and be 
thoroughly documented, and decisions must be 
consistent-regardless of the validity, appropriate
ness, or acceptability of the plans and decisions
because proper procedure, documentation, and con
sistency are necessary to demonstrate that the 
decisions are not arbitrary and capricious (16) . 

This concern is predicated on two assumptions. 
The frrst is that the judicial system examines only 
whether the agency has followed the letter of the 
law. When agencies are sued, the courts do rule on 
whether agencies have fu1filled their legal require
ments, especially for laws with specific standards or 
constraints. For example, the Forest Service must 
meet State water quality standards, and it must 
consult with the Fish and Wildlife Service (or 
NMFS) when its actions might affect an endangered 
species. However, courts also grant substantial 
deference to an agency when the laws grant discre
tion to the agency. For example, the Forest Service 
must consider the relative values of the various 
resources, and must consider physical and economic 
factors in identifying lands not suited for timber 
production. For forest planning, the Forest Service 
should identify the legal requirements that must be 
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fulfilled, prior to considering alternative manage
ment direction for the national forests. 

The second assumption underlying the perceived 
need for bomb-proofmg is that various interests will 
sue if their desires are not met in forest planning. 
However, this assumption is inaccurate, in two 
respects. First, the Forest .Service is facing relatively 
few lawsuits. In fiscal year 1989, only 11 of 
approximately 500 forest plan appeals and only 32 
of 525,000 timber sales were litigated (300). (See ch. 

5.) Second, and more importantly, people typically 
sue only if they believe the agency is being arbitrary 
or unfair. Such beliefs can generally be overcome 
through an open, honest exchange of desires and 
concerns among the agency and the various inter
ested and affected individuals and groups, leading to 
understanding and acceptance of the possibilities 
and limitations for managing the national forests. 
This is the purpose behind NFMA's requirement for 
public participation in national forest planning. 
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Chapter 5 

Public Involvement in Forest Planning 

The National Forest Management Act of 1976 to expand and elevate the public's historic role in 
(NFMA) established a more direct and substantial Forest Service decisionrnaking and to assure that 
role for the public in forest planning than had public values, needs, and desires are reflected in 
previously existed. Its public participation require forest plans. 
ments complemented those already in place under 

This chapter will examine public involvement in the National Environmental Policy Act of 1969 
forest planning at the stages referred to above. The (NEPA). Congress assumed that a more participa
first part examines public participation at the plan tory planning process would lead to better, more 
development and implementation stage. Specifiacceptable management of the national forests, and 
cally, it discusses the legal framework for public that early and continual public involvement could 
participation and Forest Service efforts to integrate help the agency resolve controversies in a more 
the public in its decisionmaking. It also addresses organized and timely fashion. 
why those efforts seem inadequate, and reviews 

Despite NFMA, many conflicts and controversies alternative approaches to public involvement in 
over the management of the national forests remain. Forest Service decisionmaking. The second part 
In October 1989, the Senate Committees on Agricul discusses the role that administrative appeals play in 
ture, Nutrition, and Forestry and on Energy and the planning process, and analyzes current issues 
Natural Resources convened a joint oversight hear and concerns surrounding the use of the appeals 
ing to review the planning process under NFMA. system. It also discusses the role of the judiciary in 
Several senators expressed frustration over the forest planning, and specifically addresses issues of 
continuing controversies, and concern that many judicial review. Finally, the third part of the chapter 
were being resolved outside ofthe planning process- examines the additional requirements for coordinat
in annual appropriations or in administrative appeals ing Forest Service planning with other government 
or litigation. In his introductory remarks, Senator activities. 
Patrick Leahy (Vermont) stated: 

I have been very concerned with the process in PUBLIC PARTICIPATION IN 
which forest controversies in the Northwest are FOREST SERVICE PLANNING 
being resolved; not in the planning process; not in 
the courts, but through the appropriations process by 
means of limiting judicial review (143). Legal Requirements 

Forest Service land and resource planning and Senators Mark Hatfield (Oregon) and James 
management is guided primarily by three laws: the McClure (Idaho) concluded that the planning proc
Multiple-Use Sustained-Yield Act of1960 (MUSYA), ess had "broken down." Prescriptions forreforming 
NEPA, and NFMA. (See ch. 4 for a more thorough the current system vary widely, but the problem is 
discussion of the legal framework for Forest Service commonly attributed to Forest Service failure to 
planning and management.) Taken together, these involve the public effectively in forest planning. 
statutes provide both a conceptual basis and a firm 

The legal and regulatory framework for public legal mandate for public involvement in the forest 
participation in forest planning is designed to planning process. Common among these laws is the 
encourage public involvement in three general implicit recognition that planning and managing 
stages of the process: 1) in plan development, public resources is not solely a function of technical 
review, and implementation; 2) through requests for expertise and scientific decisionmaking. It is inher
administrative review of plans and decisions; and ently a subjective process, dominated by social, 
3) through judicial review. In addition, NFMA political, and cultural questions (49, 51, 330). (See 
instructs the agency to coordinate its planning also ch. 3.) The Forest Service must involve the 
process with those of other Federal agencies and interested publics in a meaningful way, if the 
State, tribal, and local governments. Taken together, resulting plans are to respond to changing public 
these channels for public participation are intended needs and values (3, 49, 51, 231, 330). 

-77
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The Multiple-Use Sustained-Yield Act of 1960 

The passage of MUSYA in 1960 and several 
Federal statutes in the 1970s significantly opened up 
administrative agency procedures to closer public 
scrutiny and more active public involvement. Under 
MUSYA, the Forest Service retained primary au
thority and significant discretion over the manage
ment of the forest resources. Nevertheless, by 
expanding the number of public resources over 
which the agency had express management and 
regulatory authority, the act provided a stronger 
conceptual basis for agency responsiveness to plu
ralistic, public values than had previously existed. 

MUSYA directs that, in managing the national 
forests, the Forest Service shall give "due consider
ation . . . to the relative values of the various 
resources,'' and shall assure that resources are 
''utilized in the combination that will best meet the 
needs of the American people.'' As discussed in 
chapter 3, the act embraced the concept that the 
public's interest is best served by managing the 
national forests for many values. However, the act 
provided only the most general guidance to agency 
managers as to how to do this. (See ch. 4.) 

MUSYA provided a theoretical framework for 
public participation by focusing agency attention on 
multiple resource management. This mandate 
placed the agency in a more visible position of 
weighing and balancing resource values and uses 
and of reconciling conflicts. And because planning 
and management decisions were supposed to be 
guided by the "needs of the American people," 
MUSYA began a trend toward external, as opposed 
to bureaucratic, standards of accountability (231) . 
However, it did not provide the general public with 
any legal right to participate in forest planning. 

The National Environmental Policy Act of 1969 

Throughout its history, the Forest Service had 
solicited public input into its decisionmaking proc
esses, but often informally and infrequently (208). 
With the enactment of NEPA in 1970, the agency 
was expressly required to establish procedures for 
public involvement in planning and management. 

Congress enacted NEPA at a time when the public 
was demanding more access to administrative deci
sionmaking. NEPA requires Federal agencies to 
assess the environmental effects of any proposed 
major Federal action that would significantly affect 
the human environment. NEPA emphasizes ''full 

disclosure'' of agency decisions-findings from 
environmental assessments and impact statements. 
An examination of alternatives to the proposed 
action, and comments from reviewing State and 
Federal agencies, must also be made available to the 
public. 

NEPA does not provide standards and guidelines 
for public involvement, nor does it specify that 
public meetings must be convened. It treats the 
public principally as a recipient of information, 
rather than a participant in decisionmaking (231). 
Under the law as written, Federal agencies have a 
duty to make environmental impact statements 
available for review, but are not required to solicit 
feedback from the public. 

Nonetheless, public awareness of potential envi
ronmental consequences of proposed programs or 
actions makes agencies more accountable to public 
concerns and more sensitive to the environment 
(231). President Richard Nixon made it clear that 
Federal agencies were to actively seek public views 
before making fmal decisions. His Executive order 
to implement NEPA directed agencies to: 

Develop procedures to ensure the fullest practica
ble provision of timely public information and 
understanding of Federal plans and programs with 
environmental impact in order to obtain the views of 
interested parties. These procedures shall include, 
whenever appropriate, provision for public hearings, 
and shall provide the public with relevant informa
tion, including information on alternative courses of 
action (183) (emphasis added). 

President Nixon had instructed the Council on 
Environmental Quality (CEQ) to issue guidelines to 
Federal agencies for preparing Environmental Im
pact Statements rather than regulations . Regulations 
to implement NEPA were subsequently issued under 
President Carter in 1978. These regulations provide 
clearer guidance to agencies on the purpose ofpublic 
involvement, and give the public a more participa
tory, consultative role than the vague " inform and 
educate" language of the law had done. The 
regulations provide that: 

Federal agencies shall to the fullest extent possi
ble ... [ e ]ncourage and facilitate public involvement 
in decisions which affect the quality of the human 
environment (40 CFR 1500.2(d)). 

Agencies shall (40 CFR 1506.6): 
(a) Make diligent efforts to involve the public in 

preparing and implementing their NEPA procedures. 
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(b) Provide public notice of NEPA-related hear tion in forest planning under NEPA remain largely 
ings, public meetings, and the availability of envi unanswered: 
ronmental documents . .. 

(c) Hold or sponsor public hearings or public 
meetings whenever appropriate ... 

(d) Solicit appropriate information from the public 

(e) Explain . . . where interested persons can get 
information or status reports on environmental 
impact statements .. . and 

(f) Make environmental impact statements, the 
comments received, and any underlying documents 
available to the public ... 

Under the regulations, agencies are thus responsible 
for involving the public in decisions affecting the 
human environment. 

NEPA regulations also direct a process to facili
tate decisionmaking, not to justify predetermined 
decisions. "NEPA procedures must insure that 
environmental information is available to public 
officials and citizens before decisions are made and 
before actions are taken" (40 CFR 1500.1(b)) 
(emphasis added). The regulations also require that 
agencies solicit public input early in planning and 
decisionmaking through '' scoping' '-''anearly and 
open process for determining the scope of issues to 
be addressed and for identifying the significant 
issues related to a proposed action" ( 40 CFR 
1501.7).Furthermore,NEPAregulationsdirectagen
cies to ''integrate the NEPA process with other 
planning at the earliest possible time to insure that 
planning and decisions reflect environmental values, 
to avoid delays later in the process, and to head off 
potential conflicts" (40 CFR 1501.2). 

While the regulations set forth clearer guidance to 
agencies on why to involve the public in planning 
and decisionmaking, standards for public participa
tion in forest planning are evolving largely through 
case law. (See ch. 4.) Courts have provided some 
guidance as to NEPA' s public participation require
ments. In California v. Block,1 the court noted that: 
1) the Forest Service was required to present a broad 
range of alternatives to allow full public participa
tion in decisionmaking, and 2) information from the 
public was not only to be collected, but was also to 
be considered in decisionrnaking (92). Nonetheless, 
two important questions regarding public participa

1. What is the role of the public (vis-a-vis agency 
responsibility) in Forest Service decisionmak
ing? 

2. How must the Forest Service demonstrate its 
response to public comments in its fmal forest 
plans and decisions? 

The National Forest Management Act of 1976 

With the passage of NFMA in 1976, Congress 
reinforced the public's right to participate in Forest 
Service planning and decisionmaking . Enactment of 
the law was largely triggered by the Monongahela 
decision2 and other court decisions that threatened to 
halt certain timber harvesting practices in the 
national forests. (See ch. 3.) However, the contro
versy in the Monongahela National Forest of West 
Virginia was not unique, but rather an indication of 
widespread public dissatisfaction with Forest Serv
ice Management practices (80). Lawsuits were flied 
in Alaska, Texas, and several other States. Disputes 
about management of the Bitterroot National Forest 
in Montana led Congress to commission an inde
pendent evaluation of Forest Service practices (264 ). 

The Monongahela and Bitterroot controversies 
involved not only the legitimacy of timber manage
ment practices under the 1897 Forest Service 
Organic Act, but also questioned the agency's 
interpretation of its multiple-use and sustained-yield 
mandates. The uproar over clearcutting was ''but the 
focal point for groups with a broad range of interests 
in reforming national forest management" (80). 
These conflicts demonstrated public perceptions of 
the agency as insensitive to nontimber values, and 
public demands for greater agency accountability in 
upholding its multiple-use mandate. 

NFMA embraces the notion set forth in the NEPA 
regulations-that many conflicts can be reconciled 
by integrating the public into the decisionmaking 
process early and continuously. Upon submitting the 
conference report on NFMA to the Senate, Hubert 
Humphrey, the chief sponsor of the bill, character
ized the public as ''advisers'' to agency planners and 
decisionmakers: 

I California v. Bergland, 483 F.Supp. 465 (ED.Cal. 1980), affdin part, rev' din part, California v. Block, 690 F.2d 753 (9th Cir. 1982). 
2West Virginia Division of the Izaak Walton League, Inc. v. Butz, 367 F. Supp. 422; 522 F. 2d 945 (4th Cir. 1975). 
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This is an act that assures that our public forests 
are managed with advice from the several publics, 
and managed in a framework that makes ecological 
and environmental sense ... 

It creates the policy machinery for making certain 
that professional expertise and public desires are 
brought together in the public interest (120). 

President Gerald Ford echoed the Senator's remarks: 
"Emphasis throughout the act is on a balanced 
consideration of all resources in the land manage
ment process. Of equal importance, this act guaran
tees the full opportunity to participate in National 
Forest land and resource planning'' (87). 

NFMA directs the Secretary of Agriculture to 
promulgate regulations specifying procedures to 
ensure that forest plans are developed in accordance 
with NEPA, although such regulations have never 
been promulgated. The conference report on NFMA 
emphasized that the purpose of this provision was 
not to amend or modify NEPA, but to assure 
''uniform guidance . . . as to what constitutes a 
major Federal action for which an environmental 
impact statement is required" (266). 

In addition, rather than just referring to NEPA for 
guidance on public participation, section 6(d) of 
NFMA specifically requires public participation ''in 
the development, review, and revision'' of forest 
plans. This provision directs the Secretary at least to 
make the documents available at convenient loca
tions and to "hold public meetings or comparable 
processes ... that foster public participation in the 
review of such plans or revisions.'' Furthermore, 
Congress conferred an additional opportunity for the 
public to influence the regulations implementing 
NFMA in section 6(h), by providing for advice and 
counsel from an independent committee of scientists 
"to assure that an effective interdisciplinary ap
proach is proposed and adopted.'' 

Finally, section 14 authorizes and encourages the 
use of advisory boards in planning and managing the 
national forests. Section 14(b) specifies: 

In providing for public participation in the plan
ning for and management of the National Forest 
System, the Secretary ... shall establish and consult 
such advisory boards as he deems necessary to 
secure full information and advice on the execution 
of his responsibilities. The membership of such 
boards sh~ be representative of a cross section of 
groups interested in the planning for and manage

ment of the National Forests System and the various 
types of use and enjoyment of the lands thereof. 

Despite such direction, the Forest Service has not 
used any formally designated advisory boards for 
national forest planning or management since the 
late 1970s. In one case, the White Mountain 
National Forest in New Hampshire, an existing 
advisory board that was officially disbanded in the 
late 1970s has continued meeting without explicit 
Forest Service coordination and assistance as an Ad 
Hoc Advisory Committee. The Forest Service has 
stated that the requirement to conform with the 
Federal Advisory Committee Act (FACA) inhibits 
their use of advisory boards, but how and why 
FACA inhibits advisory board use has not been 
explained or demonstrated. 

Taken together, these several sections of NFMA 
project the public as an integral component of forest 
planning and implementation. While the law pre
serves agency decisionmaking authority, it casts the 
public in the role of advisers and consultants to the 
planning and decisionmaking processes. 

NFMA Regulations 

In the fall of 1979, the Secretary of Agriculture 
promulgated regulations to govern the implementa
tion of NFMA. These regulations provide substan
tial guidance on public participation, and furthered 
Congress' intent that public involvement should 
constitute more than a mere exchange of informa
tion. Section 219.7(a) sets forth the intent of public 
participation to: 

(1) ensure that the Forest Service understands the 
needs and concerns of the public; 
(2) inform the public of Forest Service land and 
resource planning activities; 
(3) provide the public with an understanding of 
Forest Service programs and proposed actions; 
(4) broaden the information base upon which land 
and resource management planning decisions are 
made; and 
(5) demonstrate that public issues and inputs are 
considered and evaluated in reaching planning deci
sions. 

Section 219.7(e) provides further that "conclusions 
about [public] comments will be used to the extent 
practicable in decisions that are made." This consti
tutes the frrst time that the agency was explicitly 
required to reflect public input in forest management 
plans and decisions. 
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The regulations provide reasonably clear guid
ance to agency managers on the purposes and 
objectives of public involvement, but also provide 
the agency with significant discretion in choosing 
the best methods for public participation. Section 
219.7(c) states, "Public participation, as deemed 
appropriate by the responsible official, will be used 
early and often throughout the development, revi
sion, and significant amendment of the plans'' 
(emphasis added). Nonetheless, the Forest Service 
must demonstrate that it has considered public input 
in reaching its final decisions. Thus, section219.7(a)(5) 
was of special significance, because it forced action 
in response to public comments-the agency was 
specifically required to be "responsive" to public 
participation. 

The NFMA regulations were significantly 
changed in 1982, as part of the sweeping changes 
recommended by President Ronald Reagan's Task 
Force on Regulatory Reform. The Task Force 
recommended that much of section 219.7 be elimi
nated or changed (269). Section 219.7 (a) would have 
been reduced to a single, broad statement ofpurpose: 
''public participation throughout the planning proc
ess is encouraged.'' Because of strong public 
criticism, however, the Forest Service retained most 
of the original language (92). Nonetheless, the 
sections that most strongly required Forest Service 
responsiveness to the public-section 219.7(a)(5) to 
demonstrate consideration of public issues and 
inputs, and section 219.7 (e) to use conclusions about 
public comments to the extent practicable--were 
deleted. 

The Forest Service has defended the deletion, 
arguing that the sections were unnecessary, inaccu
rate, and nonregulatory, and thus inappropriate for 
NFMA regulations (92). However, several observers 
have criticized the Forest Service for eliminating 
those particular provisions which most clearly 
forced the agency to respond to public comment. 
These 1982 changes have significantly increased 
agency discretion of how to use public comments 
and have contributed to "erosion of the role of the 
public as participant in the planning and decision 
process ..." (emphasis in original) (231). 

Forest Service Efforts in Public Participation 

It is widely held-by Members of Congress, 
members of the general public, academicians, and 
many agency personnel-that the Forest Service has 

not efficiently or effectively used public input in its 
planning process (27, 91, 231, 277, 281, 330). This 
inefficiency is manifested, in part, by the rising 
number of appeals and lawsuits over forest plans and 
proposed activities. It is important to note that the 
issue surrounding public participation is not solely 
a question of whether the Forest Service has 
technically complied with the letter of the law, but 
also whether the agency has fullilled the spirit and 
intent of the laws. 

The Forest Service acknowledges that public 
participation is an important objective of its plan
ning process, and provides numerous opportunities 
for the public to participate throughout the planning 
process. Nevertheless, the Forest Service has not 
demonstrated much success in achieving effective 
public participation; few forest plans show the 
degree to which public concerns have been accom
modated or how managers have considered and 
responded to public issues and concerns. Some 
national forests have succeeded at involving the 
public in planning and decisionmaking, but for the 
most part, forest supervisors apparently lack suffi
cient training, guidance, and flexibility to respond 
adequately to public input. 

Integrating the public into forest planning, imple
mentation, and monitoring is admittedly difficult. 
The Forest Service is required to solicit public 
involvement in at least ten distinct points in the 
planning process (330). In addition, a large number 
of specific decisions affect the ''public interest,'' 
and this number has grown enormously since the 
passage of the MUSYA in 1960. Furthermore, 
agency leaders, observers, and participants differ on 
the public's role in planning and decisionmaking. 
NEPA and NFMA both contemplate that public 
concerns and issues will be reflected in the planning 
process, but neither specifies how and to what extent 
plans and decisions should accommodate these 
concerns. Because the Forest Service has not clearly 
defined the role of the public in the planning process, 
both agency managers and the public have different 
expectations and perceptions of the extent to which 
public input should influence fmal decisions. 

Historical Development 

Forest Service planning and management have 
been increasingly attacked since the 1960s. Because 
of the wide discretion of the Forest Service to make 
and implement forest policy, several interest groups 
felt that their views were systematically underrepre
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sented in plans and decisions (330). Though seldom 
faulting the professionalism of the agency's work 
force per se, some critics have charged that the 
agency simply has been inclined toward certain 
interests, while others have asserted that the agency 
was ''captured'' by outside interests (202, 250, 330). 

The Bitterroot and Monongahela debates demon
strated the controversial and political nature of 
public land and resource management and high
lighted the public's growing expectation for a 
greater role in Forest Service decisionmaking. The 
perceived lack ofresponsiveness to public needs and 
values led to calls for agency reform. In 1970, the 
Bolle Report concluded in part that ''the staff of the 
Bitterroot National Forest fmds itself unable to 
change its course, to give anything but token 
recognition to related values, or to involve most of 
the local public in any way but as antagonists" and 
recommended agency reorganization so that public 
involvement would "naturally take place" (264). 
The 1971 Forest Service policy statement on public 
participation was not followed in practice (29). In 
1972, Cutler recommended five reforms aimed at 
improving agency responsiveness to public con
cerns: 1) active recruitment of diverse professionals 
for a ''multidisciplinary'' staff; 2) early involvement 
of all interests in decisionmaking; 3) use of ''inde
pendent hearing officers and semi-independent citi
zens' committees'' to review plans and decisions; 4) 
more and broader alternatives for public review and 
comment; and 5) adequate time to review alterna
tives (330). 

Current Conditions and Trends 

Criticism of Forest Service decisionmaking has 
hardly fallen on deaf ears. Since 1970, the agency 
has adopted scores of procedural reforms aimed at 
promoting public involvement in its policymaking 
processes. NEPA documents are widely distributed, 
public meetings are now commonplace, alternatives 
are routinely reviewed by interested publics, and the 
agency has used a growing number of citizen 
working groups to avoid plan appeals. 

Despite Forest Service reforms, public dissatis
faction with final plans and decisions remains high, 
indicating that many still believe that the agency is 
unreceptive and unresponsive to their concerns and 
priorities. A recent survey of forest planning partici
pants shows 43 percent were ''somewhat to very 
dissatisfied'' with the planning process in which 
they had participated, and 55 percent voiced frustra

tion with the Forest Service planning process as a 
whole (68). In addition, 72 percent believed that the 
Forest Service unfairly favored some interests over 
others when preparing forest plans (68). 

The Forest Service undertook its own internal 
review of the planning process under NFMA. Most 
of the employees surveyed indicated that the agency 
had technically complied with public participation 
requirements contained in the law and the regula
tions. However, the public was seen as dissatisfied 
with Forest Service attempts to involve them. Only 
3 percent of the employees believed that public 
participation had affected fmal forest plans (279). 

A 1990 report, which solicited comments and 
ideas about the forest planning process from a host 
of persons representing various interests, academia, 
State and local governments, and the general public, 
likewise reported a widely held feeling that Forest 
Service officials ''do not welcome proactive partici
pation ... but prefer to accept information only on 
their own terms and in forums organized by the 
Forest Service" (277). The participants felt that the 
agency's public hearings, arranged to invite views 
on issues, forced groups into taking hard, polarized 
positions at the outset. ''The planners then retreated 
to their offices, emerging sometime later with a 
draft, followed by another public hearing-and 
increased polarization'' (277). The report attributed 
part of the problem to the lack of a clear agreement 
and understanding within the agency on the role of 
the public in reaching decisions (277). 

While acknowledging shortcomings in public 
involvement, other observers maintain that the 
Forest Service has been relatively successful in 
promoting public participation, given the extensive 
and complex requirements ofNEPA and NFMA. As 
the planning process continues to evolve and mature, 
public participation efforts will likely improve, 
assuming that agency leadership acknowledges the 
importance of public participation and actively 
encourages and is receptive to public input. In 
October 1989, Forest Service Chief Dale Robertson 
(207) stated, "In preparing these forest plans, we 
have worked with the public. We have come down 
on what we believe is the best balance after taking all 
the factors into account.'' The 1990 internal critique 
of land management planning echoed the Chief's 
remarks: 

Great strides have been made in Forest Service 
planning. Citizens were involved to an unprece
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dented extent ...Many important relationships, with 
citizens, local officials, other agencies, and Indian 
tribes, have been formed ... There was frustration, 
but there is a general feeling that individuals inside 
and outside the agency did the very best they knew 
how . . . [P]ublic participation methods changed as 
the planning process matured and as results indicated 
the need for changes. Such change will continue as 
we enter the next phase of forest planning (276) 
(emphasis in original). 

Many questions concerning the legal adequacy of 
public involvement methods have been resolved 
through the administrative appeals process (155). 
According to the Forest Service, appeals have 
played an important role in "testing the soundness 
of the agency's day-to-day decisions, current policy 
and use of discretion. Thus, appeals can and do help 
refme and clarify Forest Service policies and proce
dures" (155). The agency's critique, which includes 
a series of recommendations designed to promote 
greater responsiveness to public input, is further 
evidence that the agency is learning from its 
experiences and attempting to improve public par
ticipation. This critique also prompted the agency to 
update its training course on plan development and 
implementation to ensure that needed changes are 
communicated to staff in the field. 

Public participation probably will continue to 
improve as the agency becomes more experienced 
with the NEPA and NFMA processes. Nonetheless, 
there still appears to be a substantial gap between 
stated policy and the actual practice. Much of the 
criticism heard today echoes of that heard more than 
20 years ago--that although the agency solicits 
public input, few participants perceive that their 
input has a noticeable impact on plans or decisions. 
The failure of Forest Service efforts to meet public 
expectations about being included in decisionmak
ing is common to Federal agencies (4). The promise 
of citizen participation in policy formulation and 
decisionmaking is seldom fulfilled, because for the 
most part, effective techniques of involvement and 
participation have not been widely adopted (231 ). 

Reasons for Difficulties 

Critics who charge that changes in the Forest 
Service's public involvement strategy and approach 
have been minimal, question the extent to which the 
agency has learned from past experiences (92, 230, 
231, 330). The most common explanations for 
Forest Service difficulties in effectively involving 

the public in planning and decisionmaking are the 
use of incorrect models of public involvement, the 
lack of information on how to involve the public, 
professional resistance to public ideas, and inflexi
ble conditions for managers. 

Incorrect Models-One explanation for why the 
Forest Service has failed to meet public expectations 
for participation is that the agency has not developed 
an appropriate model for encouraging and using 
public input. Likewise, the Forest Service managers 
have been unable to provide the public with a clear 
understanding of the purpose of their involvement or 
how their input would be used. "People did not 
know the level of specificity they were expected to 
make in their comments because they did not 
understand the decisions that were going to be 
made" (277). 

Typically, the Forest Service convenes a meeting 
of various individuals and interests to discuss a set 
of issues determined by the Forest Service (277). 
This ''has led to issue-airing and venting, but has not 
affected decision-making" (277). By asking for 
interests and preferences, the agency encourages the 
public to act individually and separately (231). This 
approach suggests that the agency views the public 
narrowly, as a "gaggle of consumers," i.e. as 
individuals and groups with predetermined and 
static values and preferences (231). 

This "model" of public participation is premised 
on the assumption that due process is the appropriate 
means to guarantee public access to agency planning 
and decisionmaking (231). The publics are given 
sufficient opportunities to present their views, and 
all views are considered, but the agency is the sole 
decisionmaker and final arbiter. The publics are thus 
placed in the position of having to advocate the 
"rightness" of their position and the "wrongness" 
of the positions of others (330). 

This divisiveness promotes adversarial behavior 
and inhibits the ability of affected groups and 
individuals to fmd mutually acceptable alternatives 
(330). Citizens have no collaborative forum in which 
to learn about one another, to revise their opinions, 
or to discover common interests and mutually 
beneficial solutions (231, 330). Rather than promot
ing a dialogue among the agency and the publics, 
current models and approaches reduce the purpose 
of public input to mere information gathering; 
communication typically flows only one way-from 
the public to the agency (92, 231, 277, 330). The 
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process neither convinces nor informs the public, 
because it ''does not provide the opportunity for 
mutual inquiry to better understand the issues 
involved and the merit of a variety of different 
alternatives; . . . affected groups are not given the 
opportunity to amend, support, or reject their early 
notions" (330). Thus, many are not convinced that 
final decisions are the most acceptable ones that 
could have been reached. 

The adversarial model ofpublic participation also 
promotes distrust of the agency, because those who 
disagree with the decisions tend to view agency 
managers as the agents of the opposing interests 
(330). Furthermore, the public strongly perceives 
that forest planning has been used to justify predeter
mined decisions (277). Decisions disappoint many 
participants, because they have not been convinced 
by the decisionmaking process ''that the decision 
reached is right'' (330). Participants ''wanted a clear 
and credible rationale for the decision that showed 
that their comments had been heard, understood and 
considered, and evidence that the Forest Service had 
acted on the best information available'' (277). All 
too often this rationale has not been forthcoming in 
final plans and written decisions. 

For want ofa clear understanding ofthe role of the 
public, managers tend to measure the adequacy of 
public involvement practices in terms of simple 
process or interest representation (231 )--how many 
public hearings were held; how many different 
interest groups were present at these meetings; how 
many comments were collected; etc. Because agency 
officials lack explicit formulas for decisionmaking, 
they seek to compensate by being ''systematic and 
thorough'' in their approach to public involvement 
(330). This ensures that virtually every affected or 
interested group and individual has an opportunity to 
present their views, but provides no guidance to 
managers on how to integrate the public into the 
process of weighing alternatives, evaluating trade
offs, and making fmal decisions. This approach fails 
to distinguish between ''interest airing'' and ''inter
est accommodation'' --concepts with significantly 
different implications (330). The current Forest 
Service approach tends to be based on interest airing 
alone, and is not designed "to accommodate [the 
publics'] concerns in a way that satisfies them that 
they have indeed been accommodated as well as 
possible" (330). "Issue airing," without involve
ment in the decisionmaking, encourages participants 

to argue positions rather than to discuss the larger 
interests and issues at stake (83). 

Insufficient Data-Some observers attribute the 
agency's failure to engage the public in the planning 
process to the lack of data available on the most 
effective and efficient public participation tech
niques and methods. ''Little empirical research is 
available to help forest managers understand public 
participation ... [and] empirical data in social 
science literature that analyze the most appropriate 
methods to involve the public in resource decision
making are scarce'' (86). A survey offorest planning 
participants in Idaho and Washington identified five 
participation methods preferred by the public: 1) 
citizen representatives on Forest Service policymak
ing bodies, 2) formal public hearings, 3) surveys of 
citizen attitudes and opinions, 4) open public meet
ings, and 5) meetings held for residents of specific 
communities (325). However, none of these five 
methods were used by any of the national forests in 
the survey area (325). Arguably, information on 
public preferences could assist managers in stimu
lating better local public participation. 

The Forest Service also lacks empirical evidence 
on the people who tend to participate in forest 
planning (86). No research has identified or exam
ined demographic, sociological, or other characteris
tics of the people who participate. It is difficult to 
design effective involvement programs without 
understanding the characteristics and interests of the 
participants. ''Empirically derived information can 
help forest managers understand the public more 
accurately and can help participation officers design 
programs for the population in general and for 
specific groups" (86). 

Resistance to Public Involvement-The mandate 
for more extensive pu}'\lic participation in the forest 
planning process was J.posed upon an agency that 
had traditionally operated relatively autonomously. 
While agency leaders were receptive to the charge 
for greater public involvement, both NEPA and 
NFMA required major changes in the manner in 
which the agency operated. Field managers were not 
experienced or trained in integrating the public into 
the decisionmaking process, and little guidance was 
provided on how and why to accommodate the 
public; consequently, public participation methods 
have evolved slowly. 

Numerous critics assert that the agency leadership 
does not welcome proactive participation, because it 
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can be counterproductive--sometimes the public 
wants decisions that are inappropriate, infeasible, or 
inconsistent with agency policies (92, 159, 229, 231, 
277). Forest supervisors often believe that ''proper'' 
decisions must be internally consistent (''loyalty to 
the party line"); responding to local interests is thus 
irresponsible, unless the decision is unequivocally 
faithful to agency policies and decisions (229, 231). 
Consequently, the agency has preferred to accept 
public input only on its terms and in forums it has 
organized (277). 

Another allegation is that the Forest Service 
resists meaningful public participation to preserve 
its decisionmaking autonomy and discretion. Being 
responsive to the public may restrict certain agency 
activities or options. Forest Service employees have 
been described as reluctant public servants, who 
' 'still seem to regard their work as the strict 
application of natural science to the management 
and protection of the environment" (159). Profes
sional resource managers believe that their training 
and experience equips them to make decisions and 
that, by and large, the public is uninformed and too 
diversely opinionated for useful input and sound 
decisionmaking (227). 

Natural resource personnel surveyed from several 
agencies felt that the public, even the interest groups, 
had little knowledge of land and resource manage
ment issues (237). Thus, managers work to "edu
cate" the public and change people's minds about 
the agency policies and practices rather than explore 
alternatives to satisfy the public's goals and objec
tives. "Information programs are undertaken more 
from a desire to shape public opinion than to 
incorporate public opinion into policy decisions'' 
(159). The Forest Service typically develops and 
defines public issues internally and then invites the 
public to review and comment (77). This approach 
perpetuates the notion that public participation is 
nothing more than a forum in which to ''inform and 
educate" the public. 

This attitude impedes listening to the public. The 
Forest Service employs many professionals, with 
diverse backgrounds. However, resource expertise is 
also employed by State agencies, by other Federal 
agencies, by universities and consultants, and by 
many interest groups. Even the uninformed can have 
intelligent ideas about land and resource manage
ment. Sometimes the most innovative suggestions 
come from those whose thinking has not been 

narrowed by professional training. Furthermore, 
education is most likely to occur, not when the 
public is told what is feasible, but when it is guided 
to reach its own conclusions. Finally, professionals 
often do not realize that their technical decisions 
may intrude on public values, and only public 
participation can define which decisions are techni
cal and which are public (3). 

The emphasis on retaining autonomy and discre
tion has prevented the agency from using effective 
models of participation in forest planning and from 
resolving basic issues such as the identity of the 
publics, the roles of the agency and the public in the 
planning process, and the degree of influence the 
public should exercise over fmal decisions (231). 
The unwillingness to allow the public to play a 
greater role in planning and decisionmaking has 
stifled the agency's capacity to learn-to carefully 
evaluate and reflect on past programs and policy 
commitments, to examine a wider range of alterna
tives to proposed actions, and to respond to changing 
public values and priorities (203, 231). 

Inflexible Conditions-The 1970 Bolle Report 
found that Forest Service managers in the field 
lacked the flexibility needed to respond effectively 
to public needs: 

In order to maximize local community support 
those persons in the Forest Service most intimately 
associated with local community interests [i.e., the 
district rangers] must be free to act .. . yet his [sic] 
authority is severely limited and all too frequently 
his decisions and answers are bureaucratically deter
mined . . . He is therefore denied the flexibility to 
meet issues and problems on an ad hoc basis. It might 
also be said that his decisions are always predeter
mined, at least with respect to major issues and 
problems (264). 

Furthermore, the Forest Service does not reward 
managers or other employees for accommodating 
the public: 

Unless there is freedom to solve resource related 
problems on a situational basis, there are no grounds 
for public participation ...[but] public participation 
is the key in determining the particular expression of 
public interest to particular problems (29). 

Evidence suggests that the inflexibility described 
in the Bolle Report 20 years ago remains. Forest 
supervisors and district rangers are often constrained 
from responding to public issues by a host of factors 
beyond their control. For example, allocated na
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tiona! goals and objectives, set in the RPA Program 
and through annual budgets, frequently contradict 
those derived at the local level, effectively preempt
ing forest plans. Control systems--rewards, incen
tives, and budgets-are not linked to the plans. 
Local forums designed to encourage deliberation 
and debate among the most interested publics are for 
naught, if they are systematically overruled by 
national policies that are insensitive to local con
cerns. 

Even agency employees note that local planning 
and response to local publics are being overridden. 
In an open letter to the Forest Service Chief, forest 
supervisors from the Rocky Mountain areas stated: 

The emphasis of National Forest programs does 
not reflect the land stewardship values embodied in 
forest plans, nor does it reflect the values of many 
Forest Service employees and the public ... Program/ 
budget testimony is constrained by Administration 
objectives. Program shifts contained in forest plans 
and public opinion are not expressed . . . in annual 
budgets and agency policies (90). 

In their recent recommendations to rite Chief, these 
forest supervisors echoed the conclusions of the 
Bolle Report: 

Field line officers should become more effective 
in working with local, State and National key publics 
and elected leaders to build support for Forest 
Service programs generally, and to discourage spe
cific earmarking (90). 

Finally, the functional organization of the Forest 
Service employees and resource-oriented budgets 
impair a manager's ability to implement integrated 
resource plans. Many interests and employees be
lieve that functionalism has led to funding for some 
resources and not for others (276, 277). It is argued 
that the differences between funding called for in the 
plans and actual appropriations prevent the agency 
from meeting the intent of NFMA, because the truly 
interdisciplinary and integrated plans cannot be 
implemented as planned (149). 

Reducing Conflict Through 
Cooperation and Collaboration 

The preceding discussion of problems in involv
ing the public is not to suggest that agency efforts at 
public participation have been a total failure on 
every national forest. Despite the lack of agreed
upon criteria to evaluate the success or effectiveness 
of public involvement, observers cite a number of 

forests that have achieved "viable plans" (330). 
Typically, these forests brought diverse groups 
together to identify issues and discuss alternatives; 
these informal citizen working groups and forums 
encouraged debate, dialogue, and deliberation among 
the groups and with the agency. According to several 
observers, success largely depended on the initiative 
of particular forest supervisors (or in some cases 
regional foresters), rather than on guidance from 
agency leadership (229, 231). 

Typically, where a forest plan was deemed a 
success, there was a forest supervisor who under
stood the social and political environment, was able 
to read the forest's constituency well, and personally 
navigated the plan through the reefs of public 
controversy (277). 

Other forests seem to have committed themselves 
to meaningful participation in their final forest plans. 
For example, in the Ochoco National Forest: 

Incorporation of public involvement into deci
sions being reached in the final Forest and Grass
lands Plans has been an integral step in progressing 
from the draft documents ... Significant steps were 
taken during the last four months of fmal document 
preparation to insure that direction in the final plans 
responded accurately to comments received on the 
draft. In response to public comment, new informa
tion and legislation, significant changes were made 
in the preferred alternative between Draft and Final. 
Concurrently, with the alternative modification, the 
Forest Service worked closely with the public in 
attempting to validate and/or seek' 'consent'' for the 
Final Plan (274). 

Although this statement alone does not prove that 
public participation was effective on the Ochoco, it 
does indicate that the agency recognizes the impor
tance ofpublic participation in the planning process, 
and acknowledges that public input should be 
reflected in final plans and decisions. 

These successes and commitments are a valuable 
beginning to effective involvement of the public in 
forest planning and decisionmaking. However, if 
public participation in forest planning is to fulfill the 
purposes of NEPA and NFMA, the Forest Service 
must provide consistent and organized direction for 
improving public participation. Effective participa
tion is not solely a function of process and proce
dures; managers must have a clear idea of why the 
public is being consulted for particular decisions, 
and how they should consider and respond to public 
input. 
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Why Involve the Public in Forest Planning 

The decisionmaking responsibilities of Federal 
administrative agencies, including the Forest Serv
ice, contain duties best described as "quasi
legislative" in nature. This is true whenever Con
gress vests substantial discretion in an agency to 
execute broad or general legislation, such as MUSYA. 
Reich (203) noted the "practical necessity" ofbroad 
administrative discretion, due to the growth in the 
administrative state in the last 50 to 60 years. 
However, broad grants of administrative discretion 
can also be inconsistent with a ''pluralist vision of 
society," because broad discretion creates "the 
possibility that unelected bureaucrats could impose 
their own ideas on the public" (203). Concern over 
the legitimate role of the public administrator led to 
the creation of the administrative process; ''Admin
istrators, in theory, became managers of neutral 
processes designed to discover optimal public poli
cies" (203). 

Agency planning activities have been character
ized as falling somewhere between rulemaking and 
adjudication. Planning activities prior to NFMA, 
however, were generally considered exempt from 
the requirements to involve the public under the 
Administrative Procedures Act (APA) (208), and 
NFMA did not directly alter this situation. The 
Forest Service's broad mandate in MUSYA neces
sarily requires agency managers to allocate scarce 
public resources, and NFMA preserves broad agency 
discretion in planning. Thus, the concerns about 
representation and agency accountability to the 
public have grown steadily. For example, the 
Bitterroot and Monongahela controversies erupted, 
in part, because some members of the public 
believed that Forest Service policies were unrespon
sive to and inconsistent with public demands. 
Increasingly over the past two decades, the public 
has demanded and expected the right to participate 
in Forest Service planning and decisionmaking. 

Given the nature of Forest Service responsibilities 
-allocating scarce public resources through long
range, integrated resource planning and manage
ment-the call for greater public representation and 
involvement in agency decisions seems perfectly 
logical (202). While a strictly democratic approach 
to agency decisionmaking might be too cumbersome 
and costly, only public participation can assure that 
the allocation of forest resources best satisfies the 
"public's interest." In 1962, Reich wrote: 

... [it] can be argued that in ademocracy the' 'public 
interest'' has no objective meaning except insofar as 
the people have defmed it; the question cannot be 
what is "best" for the people, but what the people, 
adequately informed, decide they want. 

Failure to involve interested publics in planning 
can lead those publics to choose other forums-such 
as Congress and the courts-to press their demands, 
and may result in fmal plans that cannot be 
implemented (49, 203, 231). 

Mfected and interested individuals and groups 
can contribute to agency decisionmaking processes 
in several ways. Public involvement is most com
monly viewed as a means to provide agencies with 
greater insight into values, needs, and priorities than 
would be available without such input. Perhaps more 
importantly, however, public participation can serve 
to defme the important decisions and relevant 
information for decisionmaking (92) . Public in
volvement can lead agency managers to consider a 
wider range of issues and to articulate concerns more 
clearly (92, 203, 330). 

Public participation can also serve as an "early 
distant warning system, '' alerting agency planners 
and managers to resource issues that are likely to 
cause significant controversy in the future. With 
more direct insight into public values and priorities, 
the agency can develop plans that address new and 
emerging concerns and, in theory, avoid making 
decisions that prompt appeals and litigation and that 
delay implementation (49, 306). Ifused effectively, 
public input can help agency managers detect and 
address problems early, thereby leading to more 
efficient and expeditious implementation of the 
plans on the ground. 

Finally, public participation can also improve 
agency accountability. Several observers argue that 
public involvement is needed as a representative 
check on agency activities (92, 203): 

Administrative agencies . . . have been making 
decisions in a temporary political vacuum. Thus, in 
a sense, the present day participatory emphasis 
represents a restoration of the political balance in our 
democracy-a balance that was temporarily lost 
because the complexity of problems developed 
faster than the institutional capacity to deal with 
them through representative procedure (186). 

Including the public in the decisionmaking proc
esses helps to ensure that agencies accurately 
determine the "public interest" in a given situation 



88 • Forest Service Planning: Accommodating Uses, Producing Outputs, and Sustaining Ecosystems 

and respond appropriately; public participation can 
help to bridge the gap between actual public values 
and those perceived by the agency. 

The Forest Service has a distinguished history of 
managing the public forests and rangelands. The 
agency's professionals have traditionally been edu
cated in a variety of professional and scientific 
disciplines and have historically maintained virtu
ally exclusive decisionmaking authority over the 
allocation and management of national forest re
sources (202, 208, 324). However, as noted in 
chapter 3, conflicts over resource use have intensi
fied since the 1950s and the agency's statutory 
mandate has been broadened to include express 
consideration of more noncommodity values. Con
sequently, the number of subjective, value-laden 
questions confronting managers has increased sig
nificantly, limiting the ability of professionals to 
determine and represent the "public interest" (202, 
330). 

"Goodness" and "badness" in our society are 
collective value judgments, and land expertise is no 
better qualification than many others for making 
them (15). 

While education, training, and open-mindedness are 
important characteristics of land and resource pro
fessionals, these characteristics do not give manag
ers any special ability or authority to represent the 
values of others (15, 202, 330). To the extent 
interested members of the public are allowed to 
represent their own concerns and values, public 
participation can inform and guide final plans and 
decisions (330). 

This is not to suggest that all battles over forest 
management can be avoided by involving the public 
in planning and decisionmaking; mutually satisfac
tory decisions simply cannot be reached on some 
issues (203, 330). Also, the agency should not be 
relieved of management authority and responsibil
ity. 

[T]he issue is not whether the public or experts are 
to manage, but whether, and to what degree, the 
experts should be made aware of, and responsive to, 
public opinion (202). 

Forest Service managers are, ultimately, responsible 
for making decisions. Nonetheless, public involve
ment can help managers: 1) determine important 
public values and priorities, 2) define critical issues 
and the relevant information to address them, 3) 

' 

identify emerging issues and possibly avoid crises, 
and 4) assess how well they have fulfilled the 
''public interest.'' 

Models of Effectiveness 

Administrative procedures developed to promote 
public participation are frequently flawed, because 
public wants are often assumed to be predetermined 
and static. The primary purpose of public participa
tion, therefore, is presumed to be gathering from the 
public. 

People's preferences are assumed to exist apart 
from any process designed to discover and respond 
to them, that is, outside any social or political 
experience in defining the nature of the problem and 
attempting to resolve it ... Individual preferences do 
not arise outside and apart from their social context, 
but are influenced by both the process and the 
substance of public policy making (203). 

Public participation in Forest Service decisionmak
ing is valuable, not just because it offers interested 
groups and individuals a forum for conveying and 
advocating certain positions, but because it provides 
individuals and groups the opportunity to under
stand the values and preferences of others and a 
chance to refme their own. 

Five distinct concepts of the public, each portray
ing the public in a different capacity, have been 
described (239). One concept is the public as market 
players-as individuals and their individual prefer
ences. Another is the public as clients-as organized 
interests that "lobby" decisionmakers. The third 
concept is the public as patients-as persons or 
groups who are affected by policies and decisions. 
The public can also be viewed as consumers-as 
persons interested in using goods and services (in 
contrast to simply expressing their preferences). 
Finally, the public can be viewed as functionaries
as the interests ofproducers (owners and laborers) in 
making and selling resource-based goods and serv
ices. 

Distinguishing among these concepts can be 
instructive to administrators considering how to 
involve the public in planning, but there are two 
limitations to this approach. First, various individu
als and groups may fit within different concepts at 
different times-acting, for example, as a client on 
one day or in one setting, and as a consumer on 
another day or in another setting. In addition, all of 
these concepts divide individuals from one another; 
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none include the political identity of the public as a 
whole--the public as citizens (239). Nonetheless, 
viewing the public with these distinct concepts, 
portraying the public in various roles, can help 
decisionmakers understand the interests and motiva
tion of the individuals and groups who participate in 
forest planning. 

Forest Service administrators commonly use a 
"market imagery" model of the public (141). The 
public is typically viewed narrowly, as individual 
competing and conflicting interests, as "a gaggle of 
consumers shopping for policies from shelves 
stocked by government experts" (141). Thus, public 
participation emphasizes: 1) the need to ''inform and 
educate" the public about agency programs and 
activities, and 2) the collection of opinions from a 
wide variety of interests, to be sure all views are 
represented. Those opinions are then weighed against 
resource management concepts, costs, and legal 
constraints, with agency decisionmakers choosing 
alternatives they believe best meet the expressed 
interests (49, 203, 330). Such an approach is 
generally insufficient because it emphasizes ''repre
sentation'' rather than ''accommodation' ' of multi
ple interests (49, 330). The incomplete or inaccurate 
picture of the publics, which can result from relying 
principally on the market imagery model, may lead 
agency planners to miscalculate the political feasi
bility of final plans and decisions. 

A broader view of the public, on the other hand , 
can encourage mutual understanding. Public in
volvement in planning and decisionmaking not only 
offers a forum for conveying concerns and advocat
ing positions, but also provides an opportunity to 
understand the values and preferences of others and 
a chance to build on common bonds. Open discus
sions and joint fact-fmding can also improve under
standing of the issues and conflicts underlying 
decisions, and thus produce insights into how and 
why specific decisions are made (330). Understand
ing is essential to building trust among the partici
pants (the public and the agency employees). Effec
tive public involvement can, therefore, encourage 
trust, and thus acceptance of the final plans and 
decisions (49, 203, 330). An appreciation of the 
significance of effective public involvement in 
developing implementable plans can lead agency 
managers to develop effective procedures to involve 
the public. 

Open Decisionmaking or Decision Building
An ongoing interchange among diverse interests and 
the agency is needed to reflect informed public 
opinion and/or consent in the goals and objectives 
for land and resource management (306). Planning 
and decisionmaking is a learning process, and 
models ofparticipation should, therefore, encourage 
two-way communication, which allows the agency 
and the general public to learn from each other (203, 
231). The agency and the public should each be 
viewed as contributors to the process, with different 
responsibilities. 

Problems in public management of natural re
sources and environmental quality necessarily in
volve technical, biophysical questions-e.g., what is 
feasible, what results from specific practices, what 
various practices cost. They also involve human, 
socioeconomic questions, as well-e.g., what 
should be the goals, what values are important, what 
practices are acceptable (29, 306). The latter are 
questions of value, and ''only the public is able to 
provide adequate insights into the social or human 
aspects" (29) (emphasis in original). Professionals 
have no special training for determining what is 
socially desirable (15). One major objective and 
challenge of the planning process is to balance 
" traditional democratic notions of citizen involve
ment in government with the countervailing need for 
technical competency and efficiency of the techno
cratic society" (92, 306). Thus, on those issues 
involving inherently value-laden questions, more 
politically acceptable decisions could be made 
through a more collective, collaborative decision
making process. 

Public participation can lead to more collective 
planning and decisionmaking, if conducted in a 
manner that encourages dialogue or deliberation 
among the agency and interested individuals and 
groups (203, 231, 330). Public deliberation over 
public issues is the "foundation of democracy" 
(203). 

Such deliberation can lead individuals to revise 
opinions (about both facts and values), alter prem
ises, and discover common interests. Disagreements 
and inconsistencies encourage individuals to balance 
and rank their wants. The discovery that solely 
personal concerns are shared empowers people to act 
upon them (203). 

Furthermore, socioeconomic considerations enter 
each stage of the decision process (3, 330). Thus, 
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public involvement should aim for sustained interac
tion among the agency and the interested publics 
throughout planning and implementation (29, 306). 

More collective decisionmaking that welcomes 
public views and considers them seriously is ''open 
decisionmaking'' (228, 277).1t encompasses many 
of the concepts described above-sustained interac
tion among the agency and public interests, honest 
sharing of information and opinions, and clear 
description of how decisions were reached. Thus, 
open decisionmaking effectively leads to the ''pub
lic dialogue" that is the essence of collaborative 
decisionmaking. 

Shannon (231) suggests that the Forest Service 
replace the vision of''decisionmaking'' with ''deci
sion building.'' The sole decisionmaker is replaced 
with a leader who helps the agency and the public 
jointly build acceptable decisions. Thus, the man
ager becomes responsible for organizing people 
(employees and the publics) and information, to 
develop the knowledge and commitment necessary 
to choose a course of action (52). This model of 
decision building recognizes that decisions require 
considerable effort by all interests, and that the 
process must be coordinated so that the ''pieces fit 
together" (231). 

Clearly, decision building, open decisionmaking, 
or collaborative planning would require a change in 
Forest Service planning and decisionmaking. 3 Greater 
public involvement in planning and decisionmaking 
likely will impose greater duties and responsibilities 
on the managers, many of whom are already 
stretched to their capacity to perform their required 
duties. However, if people are involved-if they 
help build the decisions and understand why deci
sions are made-they will not only be more likely to 
accept the decision, they will also contribute to its 
implementation. If the agency is to get out of the 
courts, public participation must effectively involve 
the public. 

Manager Responsibilities-A change from deci
sionmaker to decision builder does not eliminate 
managers' responsibility for their decisions. How
ever, the focus of efforts is altered. Rather than 
functioning as an arbiter, managers would function 
more like brokers. They would solicit, organize, and 
facilitate public participation and debate and seeking 

mutually beneficial tradeoffs and compromises 
through discussions with and negotiated settlements 
among the various interests (49). Discussions of 
interests, as opposed to declarations of positions, 
lend a less adversarial and more collaborative 
atmosphere to the planning process (83, 330). Thus, 
an administrator would "function less like ... [a] 
'neutral' manager ... [and more like a] teacher and 
guide" (203). 

The professional has the responsibility to provide 
the public with the basic information required to 
understand problems and to recognize what is 
involved in the decisions that are made. Once the 
public has set its goals, the professional can help by 
applying technical skills in the attainment of those 
goals (29). 

Agency managers can also advise on the physical, 
technical, and practical feasibility of whether the 
expectations and goals can be achieved. Managers 
thus lead in the debate, as well as provide technical 
expertise (49). 

Managers reevaluating the public's role in deci
sionmaking must ask three initial questions (216): 1) 
who should be involved in the decision process, 2) 
what role should they play, and 3) what degree of 
influence should they possess. By addressing these 
questions, the agency can provide its managers with 
direction on the purposes and objectives of public 
involvement, and the public with a clearer indication 
of how its input will be used in making final 
decisions. This, in turn, would provide the public 
with a greater incentive to become involved. 

A modified organizational structure may be re
quired to involve the public effectively. The resource
oriented structure may inhibit the open, wide
ranging discussions inherent in open decisionmak
ing. Furthermore, periodic reevaluation to determine 
whether the current structure supports successful 
planning and implementation is fundamental to 
effective strategic planning (70, 101). Thus, reexam
ining the roles of agency managers and the public in 
the decisionmaking process might prompt the agency 
to revise its internal structure and adopt new 
techniques that better promote public involvement. 

Once administrators determine when and why to 
involve the public, they should focus on effectively 
promoting public participation. This requires more 

:!Throughout the remainder of this chapter, the term decisionmaking is used generically to refer to making decisions, whether by open. collaborative, 
decision building or by more traditional processes. 
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than providing ample notice of decisions to poten
tially interested individuals and groups. Incentives 
to participate in a particular forum are also needed 
(231 ). Forest policy is made in a variety offorums
in Congress, in the Forest Service planning and 
appeals processes, and in the courts--each open to 
various degrees of public involvement. Understand
ably, persons and groups will be more inclined to 
participate in the forums where they believe that 
their participation will have the greatest impact (80, 
230). 

Finding the right formula for facilitating public 
participation is admittedly difficult. The suitability 
of methods and procedures varies with the nature of 
the decisions, the geographical setting, and the 
preferences of the local publics. For example, a town 
meeting might work well for public involvement in 
parts of New England, where town meetings have a 
rich history, but might not work at all in other parts 
of the country; similarly, some individuals are 
uncomfortable participating in public hearings, pre
ferring letters or personal interaction. Whatever 
procedures are chosen, managers should encourage 
the public to participate by responding clearly to 
their concerns, and stimulate deliberation and de
bate. Without incentives to participate in agency 
planning and decisionmaking processes, citizens 
and interest groups often seek out other forums, such 
as Congress or the courts, to influence forest policy 
and decisionmaking (203, 231, 330). 

Forest Service Efforts To Improve Public Par
ticipation-The Forest Service has recognized the 
importance of public participation in national forest 
planning and management. The agency recently 
reviewed its public participation practices (among 
other things), and the review team made a series of 
recommendations to improve the effectiveness of 
public participation (277). They emphasized the 
importance of achieving consensus among inter
ested publics and the need to train agency personnel 
in communication, mediation, and facilitation skills. 
They also noted that the traditional resource
oriented approach to funding is inhibiting integrated 
planning and management (276). 

Pursuant to this review, the Forest Service has 
begun the process ofrevising its regulations to guide 
the implementation and revision of forest plans 
(287), and has revised its forest plan implementation 
training course. In the proposed revisions of the 
regulations, the agency has embraced the findings 
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and recommendations of the review and has an
nounced its commitment to strengthen the role of 
public participation in agency planning and deci
sionmaking. Public participation processes are rec
ognized as attempting to achieve ''informed con
sent'' among the interested publics, and the proposal 
thus casts the public in a more specific, direct, and 
active role in planning and decisionmaking. In 
addition, the proposed regulations encourage the 
practice of "conflict resolution" as a tool for public 
involvement. (See box 5-A.) This suggests that more 
collaborative public participation activities may 
become more commonplace. 

Furthermore, observers have cited several na
tional forests where public participation efforts are 
considered relatively successful, and suggest that 
their experiences can serve as models for other 
forests (149, 330). Wondolleck (330) cites seven 
national forests where managers have successfully 
established collaborative public participation proc
esses to develop final forest plans or to avoid 
administrative appeals of those plans. Shands (228) 
described open decisionmaking as applied in North 
Carolina. Thus, the Forest Service has success 
stories to show that public involvement in national 
forest planning and decisionmaking can work. 

Measuring the Effectiveness of Public 
Involvement in Forest Planning 

Developing criteria by which to measure the 
effectiveness of public involvement is important for 
at least two reasons. First, measures of effectiveness 
can provide clearer direction to managers in the field 
on the goals and objectives of public involvement 
and on the role of the public in planning and 
decisions. With a clearer picture of the goals and 
objectives of public participation, managers could 
have a better idea of how to respond to public input. 
Second, public participants would have clearer and 
more realistic expectations ofhow their input would 
be used, providing an incentive to participate in 
planning and in building decisions. 

Because of the intensely political nature of forest 
planning, measuring the effectiveness of public 
participation activities in forest planning and deci
sionmaking can be elusive (203). Neither NEPA nor 
NFMA contain measures by which to gauge the 
effectiveness of public participation efforts. There 
are no substantive guidelines for how the agency 
should consider and respond to public input. In 
addition, courts are generally deferential to agency 
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Box S-A-Opportunities and Limitations With Alternative Dispute Resolution 

Involving the public in a collaborative manner can lead to plans and decisions that are accepted by the public, 
but not all conflicts can be resolved, even through the best collaboration or open decisionmaking. Often, the 
individuals or groups who are dissatisfied with the plans or decisions will tum to administrative appeals or litigation 
to modify those plans or decisions. Sometimes, such disputes can be resolved through a number of techniques, 
collectively known as alternative dispute resolution (ADR).1 

ADR is a voluntary process involving some form of consensus building, joint problemsolving, and/or 
negotiation aimed at producing mutually acceptable solutions to disputes or controversies (21, 171). ADR 
encompasses several different types of problemsolving practices, the most common of which are negotiation, 
mediation, and arbitration (21, 171). Negotiation brings the parties together to bargain, compromise, or otherwise 
solve problems and settle disputes. Mediation involves a neutral third-party mediator or facilitator to assist the 
parties in resolving their differences, but the mediator bas no authority to impose a settlement. Arbitration is similar 
to mediation, but the third-party arbitrator does have the authority to impose a settlement. A fourth type of ADR, 
similar in many respects to mediation, is termed joint problemsolving. This technique brings interested parties 
together (possibly with a neutral facilitator) to collaboratively solve problems, typically related to proposed rules, 
plans, or actions, and thus is especially useful in administrative rulemaking and in planning (37, 231). 
The Use and Benefits of ADR 

The use of ADR by State and Federal agencies is becoming more common. ADR bas been used successfully 
to resolve disputes involving a wide variety of environmental and natural resource issues, such as land use, water 
resources, air quality, energy, forest land and resource planning and management, and toxics (21). Negotiated 
rulemaking and Superftmd mediation by the U.S. Environmental Protection Agency (EPA) are perhaps the best 
known examples of the use of ADR by a Federal agency (21, 203, 204), and legal challenges to EPA rules have 
declined considerably since they began negotiated rulemaking (300). In addition, the Administrative Conference 
of the United States has encouraged the use of ADR in Federal rulemaking to reduce subsequent litigation (21). 

The Forest Service is encouraging the use of ADR, especially mediation, for developing final forest plans and 
for resolving administrative appeals ofplan and projects. The 1989 revision of the administrative appeal regulations 
encourages the use of ADR to settle appeals (36 CPR 217.12(a)), and the proposed revision of the forest planning 
regulations encourage conflict resolution at all stages in the forest planning process (287). Furthermore, Chief 
Robertson bas publicly endorsed and encouraged the use of ADR by the national forests (116). 

The Forest Service bas responded to such encoumgement. Bingham and DeLong (22) identified 21 national 
forests that had relied on ADR techniques to develop final plans or to resolve administrative appeals. Wondolleck 
(330) cites seven national forests where agency managers established collaborative public participation processes 
to develop final forest plans or to avoid administrative appeals of those plans. For example, the draft forest plan for 
the Monongahela National Forest in West Virginia received widespread public criticism. In anticipation of 
administrative and legal challenges, agency planners invited interested groups and individuals to work closely with 
them to redevelop plan alternatives; the result was a final plan that was substantially different than the draft plan 
(330). On the other six national forests-the Jefferson, the Cibola, the Chugach, the Rio Grande, the Chatta
hoochee/Oconee, and the Nebraska-agency managers also used ADR techniques to resolve contentious 
administrative appeals. 

Negotiation at the planning and appeals stages can be a valuable tool for bringing diverse interests together 
to resolve complex disputes (21, 22, 243, 330). Bingham and DeLong (22) noted that the use of ADR techniques 
in forest planning can: 

1. promote better communication; 
2. promote more creative solutions; 
3. promote more lasting decisions; 
4. reduce the time to complete a plan; and 
5. be used in combination with other processes. 

lSome of tbcse teclmiques are alro useful in decision building. 'Ibis discussion, bowever, focuses on teclmiques used to rcaolve 
admiDilttative appeals an4liliption after plans bave been completed or decisions made. 
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The promise of ADR in forest plan development is that voluntary negotiated agreements can reduce the 
likelihood of administrative or legal challenges and increase the ability of the agency to implement the plans (22, 
330). Past approaches to public participation have involved the public reactively-agency managers are unable to 
accommodate all interests, and then must defend their plans and decisions from administrative and legal challenges 
by dissatisfied interests (330). A more cooperative and interactive process for plan development and implementation 
can engage the publics proactively-managers invite forest users and other interested groups and individuals to 
jointly develop a plan that is acceptable to all (330). A mediator or facilitator can coordinate the process and help 
parties to develop fmal decisions that are more defensible (and less likely to need defense) than those made without 
direct public consultation and collaboration (330). The neutral third party is particularly useful when trust among 
the participants is low. The principle underlying ADR can serve as a foundation for building these proactive and 
collaborative processes (21, 22, 330). 

ADR is an additional problemsolving tool, not a substitute for more traditional processes such as litigation (5, 
21, 330). ADR may not always be appropriate for the dispute or acceptable to all the parties involved. But when 
traditional methods are unsatisfactory, ADR is an effective alternative means by which to avoid stalemate, 
polarization, or protracted litigation (21, 204). In some instances, ADR is less expensive and time-consuming than 
more traditional mechanisms, although research has not fully documented the savings (21). Nonetheless, ADR has 
provided parties with a greater feeling of control over the decisions being made and a greater sense of satisfaction, 
and has led to consideration of a wider range of alternatives and more creative options (84). Participants generally 
believe that ADR increases their input to planning and decisionmak:ing, and believe that it is fair and efficient (21). 

Using ADR in Forest Planning 
To date, the choice of whether to use ADR in forest planning has generally been made regionally or locally, 

on a case-by-case basis (21). The use of ADR techniques is clearly authorized, but not mandated. Because ADR 
can resolve many disputes over national forest planning and management, Congress and the Forest Service have 
considered how to institutionalize ADR in forest planning, but no specific requirements have been enacted. 

Clearer direction and better-defined procedures for Forest Service use of ADR could create incentives to use 
ADR by providing greater predictability on how public participation might affect final decisions, and might 
encourage the participants to initiate negotiations themselves (22). Clearer direction on the use of ADR could also 
benefit managers by providing clearer standards and guidelines on when and how to use ADR, whether to engage 
a mediator, and how to convene all the necessary parties. By building a certain measure of consistency in ADR 
procedures, such standards and guidelines might reduce the likelihood that the process will be misused. Clearer 
direction might also make enforcement of negotiated agreements easier (21). 

Proponents of institutionalizing ADR stress that the objectives should be to: 1) achieve some consistency in 
procedures, and 2) preserve the flexibility of the agency and the parties to shape the process to meet the needs of 
the particular cilcumstances (21, 22, 330). Achieving both objectives is admittedly a difficult task. Sevaal 
suggestions for institutionalizing ADR have been proposed (22): 

1. The negotiation process should be voluntary. The strength of ADR lies in the parties' willingness to wolk 
cooperatively to find mutually acceptable solutions to common problems (21, 22, 330). Mandating the use of 
ADR would inhibit the necessary cooperation. 

2. ADR is particularly useful for resolving specific disputes. The process has worked well on administrative appeals, 
because the interested parties are easily identifiable and the issues tend to be narrow and well-defined (22, 330). 
And, parties have an incentive to negotiate when a lawsuit is filed, because litigation is the final forum in which 
to affect the decision (22). Nonetheless, by negotiating early in the planning process, the Forest Service c:an 
discourage polarization and avoid subsequent challenges and delays to implementation (22). 

3. The process should be initiated only when the disagreement is amenable to negotiation. The agency or a mediator 
can assess the appropriateness of convening negotiations, and identify potential issues and procedural concems 
(22, 330). ADR is most useful if the parties have the flexibility to determine which issues arc ripe for resolution 
and which should be deferred (21, 22, 330). 

4. The process should include all Ielevant parties, who can be identified by the agency or a mediator. ExcludiD& 
critical inteiests will lead to controversy later, and could resuh in appeals or litigation. Thu, negotiations IDUit 
accommodate a balanced and fully representative body of inteiests (22, 330). Funhennore, under NEPA and 
NFMA. all interested individuals and groups have an equal right to participate in the forest planning process. 

ICOI'Itlnusd on nt»ttD~DJJ 
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Box S-A-Opportunities and Umitations With Alternative Dispute Resolution-Continued 

5. A neutral mediator is often useful. Because the agency is not neutral-it represents statutocy and regulatocy 
mandates, promotes certain organizational interests, and may have an interest in particular outcomes (22, 50)--e 
mediator can be particularly useful and lend some perceived fairness to the process. A mediator may not be 
necessary, however, in cases where there are only a few parties, the issues are well-defined, and all the parties 
believe that they can reach an agreement without the aid of a mediator (22). 

6. Time should be allowed for the process to work. In many instances, ADR has been less costly and less 
time-consuming than appeals and litigation, but observers caution that ADR is not necessarily more expeditious 
than litigation or other decisionmaking processes. Furthermore, some stress that deadlines are important and 
should be established at the outset, considering the number of parties involved, the type and number of issues 
in question, the stage of the decisionmaking process, and any other relevant circumstances (22). 1b preserve 
flexibility, deadline extensions could be allowed (22). However, other interests may be affected by delays in 
decisions, and these impacts should also be considered. 

7. Agreements should be implemented. A potential benefit of ADR is that plans and decisions are less likely to be 
challenged and thus are more likely to be implemented. But since such processes are time-consuming and 
potentially costly, some assumnce that the agreement will be implemented may be a necessacy incentive to obtain 
cooperation (22). However, providing sufficient assumnce may be difficult, because the agency must still comply 
with the requirements of NEPA, NFMA, and the other laws that apply to forest planning and management. 

Limitations of ADR 
Not all decisions are amenable to successful resolution through negotiation and mediation. For example, if the 

parties' fundamental values or interests are at odds, ADR may only result in further delay (25, 330). ADR is unlikely 
to be successful unless the issues in dispute are well-defined. ADR can be useful for specific, narrowly defined 
issues, but often the most contentious issues must be resolved through other means (22, 330). 

The success of ADR also depends on the participation. It may be difficult to gather a balanced group of 
participants, but excluding some critical interests could lead to litigation (25, 198). Furthermore, the parties may 
have significant differences in expertise and/or power, leaving some at a relative disadvantage (5, 25). Those 
perceiving their relative disadvantage might compensate for it by abandoning the ADR process and turning to 
Congress or the courts where they may have relatively greater power (201). Because of these potential 
disadvantages, the question of whether ADR is appropriate for resolving of a particular dispute or conflict is best 
detennined by the parties themselves. 

Fmally, the use of ADR does not always lead to solutions. First, ADR is not free, and only saves time and 
money if the dispute could not have been resolved earlier and if ADR avoids more costly and time-consuming 
administrative appeals and litigation. Second, while voluntacy negotiated agreements are more likely to be 
implemented (22), they confront the same technical, financial, and administmtive difficulties faced by other plans 
and decisions (21). Thus, ADR is not a panacea, but simply one more useful tool in the planning and management 
of the national forests. 

decisionmakers. Discretionary decisions, such as 
how to balance competing public interests, are 
typically upheld by the courts unless the decisions 
are clearly ''arbitrary and capricious'' or the result 
of an ''abuse of discretion.'' In such cases, the plans 
may withstand administrative appeals and legal 
challenges, but not satisfy the participants, who may 
in turn seek legislative redress for the concerns. 

The 1990 internal critique identified three criteria 
for measuring the effectiveness of public participa
tion: 1) whether public participation had affected the 
decision, 2) whether the public and the Forest 
Service were committed to the plar.., and 3) whether 
appeals could be avoided through negotiation and 
continued intensive public participation or conflict 

resolution (279). The critique also identified several 
reasons for improving the effectiveness of public 
participation in the planning process (276): 

1. involving more people leads to better, more 
acceptable decisions; 

2. challenges to the decisions can be avoided 
through informed consent; 

3. challenges (appeals or litigation) can be with
drawn by resolving the dispute; 

4. decisions are more defensible if the public has 
been involved; and 

5. trust and credibility lead to general commit
ment to the decision, and eliminate "fatal" 
challenges to implementation. 
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Two asswnptions are implicit in these statements. 
First, public participation is asswned to be more 
effective if all or most of the interested and affected 
groups and individuals are involved. This traditional 
Forest Service view is a useful but incomplete view 
of the public's role in planning and decisionmaking. 
The second asswnption is that public participation is 
primarily intended to achieve the ''informed con
sent'' of the participants to the forest plans. While 
the latter asswnption casts the public in a more 
collaborative role, the former still emphasizes repre
sentation over accommodation. 

Wondolleck (330) identified five factors leading 
to successful public participation: 1) building trust 
among participants; 2) promoting understanding of 
the issues and conflicts and of the reasons for 
underlying decisions; 3) incorporating conflicting 
values; 4) providing opportunities for joint fact
fmding; and 5) encouraging cooperation and collab
oration. These factors could provide a tangible 
framework with which to measure the success of 
public participation activities for particular deci
sions. Another observer suggests that plan and 
decision effectiveness should be measured by politi
cal feasibility, social acceptability, economic justifi
ability, environmental efficacy, and the technical 
competency to implement the decisions made (231). 

Even the best and most effective public involve
ment cannot resolve all conflicts. Individuals and 
groups will continue to differ over the important 
values to be produced through national forest 
management. Effective involvement can build trust 
and promote understanding, but some participants 
will be unwilling to compromise or accommodate 
other values. 

Such disputes necessarily lead to alternative 
means-traditionally, administrative appeals and 
litigation-for solutions. The Forest Service has 
increasingly used a variety of techniques, collec
tively known as alternative dispute resolution (ADR), 
to settle disputes outside these traditional avenues. 
(See box 5-A.) ADR is not a substitute for decision 
building or collaborative planning, but can be an 
effective tool for some challenges, because the 
issues and participants tend to be more narrowly 
defmed in administrative appeals and litigation. 

ADMINISTRATIVE APPEALS 
AND LITIGATION 

In recent years, Members of Congress have 
expressed concern that the nwnber of administrative 
and legal challenges to forest plans and activities 
indicate that forest planning has "broken down" 
(262, 263). Congress has been especially concerned 
over the effects on forest plan implementation
particularly on timber sales-of delays caused by 
appeals and litigation. These concerns have prompted 
calls to modify or streamline the systems for 
administrative and judicial review. In an effort to 
expedite the administrative appeals process, the 
Forest Service revised its appeals regulations in 
1989. Others contend that delays because of appeals 
and lawsuits do not result from flaws in the systems, 
but rather are symptoms of interest in and concerns 
over national forest planning and management. 
Proponents of this argument believe that problems 
should be corrected: 1) through improved agency 
compliance with NEPA and NFMA, 2) through 
improved public involvement during plan develop
ment and implementation, and 3) through an end to 
congressional management direction (output targets 
and resource-specific funding) in annual appropria
tions. 

This discussion examines the role of administra
tive appeals and litigation in forest planning and 
implementation, assesses the nature of problems 
attributed to appeals and litigation, and considers 
options for reform. Administrative appeals will be 
discussed separately from litigation, as the problems 
associated with each are different in nature. 

Administrative Appeals 

The Forest Service is not required by law to offer 
an administrative appeals process. Nonetheless, the 
agency has maintained various systems for adminis
trative appeals of agency decisions since 1906 (116). 
The systems have varied in formality and complex
ity; some processes have had standing requirements 
and have confmed the right to appeal to those in a 
contractual relationship with the agency, while 
others have permitted any person having a grievance 
with particular agency decisions to request addi
tional administrative review (155). 
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The Current Administrative Appeals System 

The Forest Service currently has three sets of 
procedures for administrative reviews of agency 
plans and decisions. One set, 36 CFR 251.82, is used 
only for reviews of occupancy and use decisions, 
and is available only for the affected party. A second 
set, 36 CFR 211.16, provides an expedited system 
for requesting review of rehabilitation decisions 
following natural catastrophes, such as salvage sales 
following forest ftres. However, most appeals, and 
concerns over the appeals process, are under the 
regulations, 36 CFR 217, governing the appeal of 
NEPA-related decisions (including forest plans and 
activities under those plans). The following discus
sion focuses solely on this appeals process. 

The current system of administrative appeals 
within the Forest Service is relatively informal in 
nature. In contrast to the appeals systems in some 
Federal agencies, the Forest Service appeals process 
is not adjudicatory in nature-no administrative law 
judges or independent hearing officers review ad
ministrative decisions. The Forest Service's process 
is better characterized as an extension of public 
participation under NEPA and NFMA than as an 
adjudicatory process, because any interested party 
can me an administrative appeal on a forest plan or 
a NEPA-based decision on a specific project or 
activity that flows from a plan. 

Appeals are made to reviewing officers, the direct 
supervisors of the decisionmakers. A second level of 
review can be requested, but the second review is 
discretionary, not a right of the appellant. For 
example, since forest plans must be approved by 
regional foresters, appeals challenging those plans 
are reviewed by the Chief of the Forest Service, with 
discretionary review by the Secretary ofAgriculture. 
Likewise, decisions made by the forest supervisors 
are appealable to the regional forester, with discre
tionary review by the Chief. The reviewing officers 
can fully or partially affmn or reverse the original 
decisions, or may, under certain circumstances, 
dismiss appeals without review. The reviewing 
officers may also request that the deciding officer 
attempt to resolve or settle the issues in dispute with 
the appellants. (See box 5-A.) 

Not all decisions are subject to review under 36 
CFR 217. Only decisions recorded in a NEPA 
document (i.e., a Record of Decision, a Decision 
Notice, or a Decision Memo; and the related 
environmental disclosures) are subject to appeal 

under these regulations. Consequently, appealable 
decisions include timber sales, road and facility 
construction, forest pest management activities, 
measures to improve wildlife and fisheries habitat, 
and so forth. However, policy directives, agency 
handbooks, and other guidance for forest planning 
and management that do not require NEPA docu
ments are not appealable. The regulations also set 
time limits on ming and processing appeals. How
ever, the review period can be extended, to allow for 
the disagreement to be resolved through other means 
and for other reasons. Following a ftnal decision on 
an appeal, an appellant can seek judicial review of 
that decision in Federal district court under the 
Administrative Procedures Act. 

The Current Appeals Situation 

Many members of the public and of Congress are 
concerned over the number of administrative ap
peals, and the time and expense involved in process
ing them. In 1989, the General Accounting Office 
(GAO) reported that the total number of administra
tive appeals itled annually had more than doubled 
between 1983 and 1988, from 584 to 1,298 (252). 
Much of the increase can be attributed to the 
completion of forest plans; in 1983, forest plan 
appeals accounted for less than 1 percent of the 
appeals, but in 1988 they accounted for more than a 
quarter of the total appeals of NEPA-related deci
sions (252). However, appeals of timber sales also 
increased during this period (252). The total number 
of new appeals fell in 1989, but rose again in 1990 
and increased substantially in 1991 (although 60 
percent of the increase was attributed to one 
decision) (111,285). 

The time needed to process appeals also rose 
significantly during the 1980s. The average process
ing time increased from 201 days in 1986 to 363 
days by 1988, an increase of more than 75 percent, 
and more than 250 percent longer than is provided in 
the regulations (252). Appeals of forest plans 
generally require more processing time than other 
appeals (252), and thus some of the increase in time 
is the result of the increase in appeals of plans. In 
addition, the backlog of unresolved appeals has 
increased from 64 at the end of 1983 to 830 at the end 
of 1988, with forest plan appeals accounting for 44 
percent of the backlogs in 1988, and to more than 
1440 at the end of 1990 (111). 

The cost of handling and processing appeals has 
also generally risen. The Forest Service reports that 
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servicewide costs for appeals (excluding costs 
incurred by the U.S. Department of Agriculture's 
Office of General Counsel) increased from approxi
mately $2.8 million in 1983 to $10.1 million in 1988 
(285, 300). Cost data for fiscal years 1989 and 1990 
indicate that annual costs have decreased to approxi
mately $7.8 million (285). 

The increases in appeals appear to be due both to 
concerns over the emerging forest plans and to 
increasing concerns over timber sales in some areas. 
Although many appeals are described as harassment, 
especially when many timber sales on a forest are 
appealed, most appeals appear to be justified, 
because 90 percent have been reversed or remanded 
(300), with additional appeals reversed or remanded 
at the second-level, discretionary review (285). The 
majority of the reversals was because of NEPA
related problems (116). 

The increase in processing times appears to be due 
to problems in complying with the appeals system, 
rather than with the system itself. GAO (252) found 
that, nationwide, the Forest Service was responsible 
for 94 percent of the total time overruns beyond the 
basic time provided for appeals in the regulations. 

These problems have resulted primarily from the 
difficulties in responding to the growing number of 
sophisticated challenges to the environmental analy
ses by the Forest Service (252). Because NEPA has 
largely been interpreted through litigation, the For
est Service often must incorporate new standards 
and requirements into its pending appeal decisions, 
causing added delays. Nevertheless, the Congres
sional Research Service (CRS) echoed GAO's 
finding that the appeals system is not necessarily a 
problem in and of itself (300). 

The administrative appeals process has been a 
valuable tool for the Forest Service. It has provided 
an internal mechanism for clarifying the legal 
requirements and for testing the soundness of 
decisions and the appropriateness of current policies 
and procedures (155). In addition, the appeals 
process can lead to better and more consistent 
decisions by encouraging more responsibility and 
accountability on the part of deciding officers (116). 
Through appeals decisions, the agency has clarified: 
1) what decisions are to be made in forest plans, 2) 
the relationship between decisions made in the plans 
and those made during implementation, and 3) the 
standards for the environmental analyses required by 
NEPA (155). Appeals have also helped the agency 

establish uniform policies to address various issues, 
such as the nontimber benefits of below-cost sales; 
the adequacy of a plan's timber demand analysis; 
and the appropriateness of the plan's allowable sale 
quantity (155). Other issues addressed in administra
tive appeals have included guidance on management 
indicator species and biological diversity, and ade
quacy of resource monitoring plans (155). Because 
the appeals process has forced the agency to address 
and resolve novel and complex questions under 
NEPA and NFMA in this first round of plan 
development, revising forest plans may be easier 
than preparing the initial plans (155). 

The Forest Service revised its appeals regulations 
in 1989 in response to concerns over the growing 
number of appeals ftled against fmal forest plans and 
to the significant increase in the amount of time 
needed to resolve those appeals. In addition, the 
Forest Service has recently initiated new efforts to 
rectify deficiencies. In January 1991, the agency 
began using its revised forest plan implementation 
training course. The course is designed to address 
various shortcomings, especially compliance with 
the analysis and documentation requirements of 
NFMA and NEPA. It is too early to tell whether 
these changes will ameliorate the conflicts surround
ing forest management, and thus reduce the number 
of appeals and /or their impacts. 

Implications and Consequences of Appeals 

The implications of the growing number of 
appeals, and of the delays and costs they cause, are 
not precisely known. Some speculate that the delays 
in processing significantly reduce the amount of 
timber available for sale, causing serious economic 
impacts for local communities (252). Consequences 
for other resource uses and values are far less 
well-known, and are rarely debated, but should not 
be ignored. Nevertheless, the following discussion 
focuses on the impact of appeals on timber available 
for sale. 

The available evidence does not support the 
assertion that administrative appeals have signifi
cantly decreased the volume of timber available for 
sale. GAO (252) concluded that, although impacts 
on timber availability vary by region, appeals of 
forest plans and activities have not significantly 
affected or delayed timber sale volume nationwide. 
In fiscal years 1986 and 1987, appeals were ftled on 
only 6 percent of the total volume of timber offered 
for sale, and less than 1 percent of the total offered 
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volwne was delayed by those appeals (252). Further
more, less than 6 percent of timber volwne sold in 
each region, and less than 2 percent nationally, was 
delayed in fiscal year 1988 (295). However, these 
data exclude appeals resolved relatively quickly (in 
the same year they were filed) and meritorious 
appeals, where the agency's decision was deter
mined to be inadequate. Finally, an analysis of the 
Forest Service timber program from 1969 through 
1988 showed no significant decline in timber 
availability that could be attributed to administrative 
appeals (301). 

Nonetheless, administrative appeals can affect the 
timber sale program. The agency attempts to main
tain an inventory or ''pipeline'' of approved timber 
sales that are available as substitutes for appealed 
sales, thus preventing serious gaps in timber flow. 
But, for a number of reasons, the inventory of 
planned timber sales with approved environmental 
analyses has declined in recent years (252, 300). 
According to the Forest Service, this ''pipeline'' 
problem has been more acute in some regions-such 
as the Northern Region (Montana and northern 
Idaho}-than in others (252). Appeals, in eon junc
tion with inadequate environmental analyses and a 
reduction in the number of timber sales for which the 
requisite environmental analyses have been pre
pared, can reduce the flow of timber from the 
national forests (301). Furthermore, shortcomings in 
the agency timber program data may disguise the 
real impacts of appeals on timber availability. 

Alternatives to Appealing Plans and Activities 

Some have attributed the growth in the number of 
appeals and in the processing time to the cwrent 
system of administrative appeals. It is argued that, 
because any activity can be appealed, the appeals 
system is used to force a reevaluation of forest plan 
decisions, and to harass authorized uses of the 
national forests. However, only NEPA-related deci
sions can be appealed, and thus policy directives and 
guidelines that can affect forest planning and man
agement are not subject to appeals. 

Some have suggested replacing the current Forest 
Service appeals process. One proposal is to establish 
a more formal, quasi-judicial appeals process, simi
lar to that of the Interior Board of Land Appeals in 
the Department of the Interior. This system relies on 
an administrative law judge (or an independent 
hearing officer) to review the record on appeal, and 
arbitrate the solution (300). Another suggestion is to 

create a ''super board'' to hear appeals of decisions 
made by the Forest Service, the Bureau of Land 
Management, and possibly other land managing 
agencies, such as the National Park Service and U.S. 
Fish and Wildlife Service (300). 

More typical proposals would change the cwrent 
system of administrative appeals practiced by the 
Forest Service, rather than revise it wholesale (262). 
One suggestion is to require appellants to have 
participated in the planning process or to demon
strate that they would be directly harmed by the 
decision. Another proposal, to assure that the 
appellant is serious about the challenge, is to require 
a filing fee for appeals. A third approach is to shorten 
the time allowed for filing and processing, thereby 
reducing the delays caused by appeals. Another 
suggestion is to restrict appeals of activities to 
consistency with the plans, although how this fits 
with tiering of site-specific activity docwnentation 
and programmatic forest plans is unclear. (See ch. 4 .) 
A fifth recommendation is to require negotiations 
before the reviewing officer examines the appeal. 
This might eliminate some appeals, particularly 
those resulting from misunderstandings, but is 
inconsistent with successful use of alternative dis
pute resolution. (See box 5-A.) In general, these 
proposals restrict access and/or expedite the process, 
and therefore attempt to eliminate ''unnecessary'' 
appeals and accelerate implementation of forest 
plans and activities. 

Changing the current administrative appeals sys
tem might not yield the desired results, however. 
The GAO findings suggest that the problems are not 
principally due to the system; the delays and time 
overruns were mostly attributable to the agency's 
inability to meet the deadlines (252). Furthermore, 
the agency reversed or modified its decisions in 40 
percent of the timber sale appeals resolved in 
Washington, Oregon, Montana, and northern Idaho 
between 1985 and 1988 (252). Thus, appeals have 
apparently played a significant role in exposing 
inadequate environmental analyses and documenta
tion. If the current system is modified to reduce 
access or expedite processing, it may simply lead to 
more litigation by dissatisfied parties. 

The Forest Service revised the appeals regulations 
in 1989 to expedite appeals processing. The impact 
of the changes is not yet fully known, but the 
second-level ''discretionary review procedure does 
not appear to be working" (285). To the extent the 
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changes do not reduce the number orprocessing time 
of appeals, additional changes may be warranted. 
The Forest Service is also encouraging the use of 
alternative dispute resolution to avoid and/or settle 
appeals (116). Such a technique can be effective for 
settling disputes, and thus is a valuable alternative to 
administrative and legal challenges. More effective 
public participation and more widespread use of 
alternative dispute resolution in planning and imple
mentation may result in fewer appeals of plans and 
projects. 

Ultimately, forest planning and implementation 
involve a host of complex political and technical 
questions. Administrative appeals constitute a valu
able check on Forest Service decisionmaking by 
providing additional administrative review of some
times highly controversial plans and projects. Ap
peals provide the public with a fmal administrative 
opportunity to question the appropriateness of deci
sions on land use, resource allocation, and standards 
and guidelines. As NEPA has been interpreted by the 
courts, administrative appeals have helped the agency 
to assure that decisions are modified when necessary 
to comply with NEPA requirements. Appeals have 
also encouraged consistency and accountability 
throughout the National Forest System. Thus, many 
of the features of the current system should be 
retained. Modifications could expedite the process 
while preserving the general purposes and structure 
of the system. Solutions that focus on correcting 
management problems responsible for some of the 
appeals can improve plan implementation. 

Litigation ofPlans and Activities 

Many in Congress are also concerned that litiga
tion of forest plans and activities has led to 
intolerable delays in implementing those plans and 
activities (263). Some even suggest that appeals and 
litigation are often used "offensively" to delay 
implementation of the plans for as long as possible 
(28). This section briefly examines the role of the 
courts in the Federal forest planning process, de
scribes the impacts of litigation on forest plan 
implementation, and discusses some options for 
reform. 

Judicial Review 

Neither NEPA nor NFMA expressly provide for 
judicial review of forest plans and activities. None
theless, since the passage of these two laws, the 
courts have played an increasingly significant role in 
forest planning and implementation.4 Federal courts 
exercise jurisdiction over forest planning under the 
Administrative Procedures Act. s APA authorizes 
Federal courts to review Federal agency actions, 
except when a statute precludes judicial review of a 
particular action or commits the decision to agency 
discretion. Standing requirements are fairly broad: 
any person ''suffering a legal wrong because of 
agency action, or adversely affected or aggrieved by 
agency action within the meaning of a relevant 
statute, is entitled to judicial review thereof'' (5 
U.S.C. 702). The law once required persons to 
demonstrate pecuniary damage to obtain judicial 
review of agency actions, but such direct financial 
interests are no longer necessary. 

The 1897 Organic Act and MUSYA vested 
significant management authority in the Forest 
Service, with relatively few constraints on the 
agency's discretion to allocate resources or to 
regulate the occupancy and use of the national 
forests. Consequently, prior to NEPA and NFMA, 
most agency actions were essentially immune from 
close judicial review (324). However, NEPA and 
NFMA contain a number ofprocedural and substan
tive requirements for forest planning and manage
ment, and thus subject agency decisions to closer 
scrutiny by the courts. In addition, several environ
mental laws, including the Endangered Species Act, 
contain provisions authorizing private citizens to 
challenge agency actions in court. 

Courts can prohibit the Forest Service from 
implementing a plan or pursuing a particular action 
if the agency fails to comply with procedural or 
substantive requirements of NEPA and NFMA. 
However, except for clear violations of statutory 
procedure or substance, courts remain relatively 
deferential to agency expertise and discretion, and 
will generally uphold agency actions unless they are 
shown to be arbitrary and capricious or an abuse of 
discretion. This broad deference is tempered some

4NFMA was passed in an attempt to • 'get the Forest Service out of the courts and back in the woods,'' but it seems not to bave been effective in 
fulfilling this purpose. 

5District court jurisdiction is established under the "Federal Question" statute (Act ofJune 25, 1948, ch. 646 (62 Stat. 930), as amended; 28 U.S.C. 
1331). 
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what by the ''hard look' ' standard ofjudicial review. Possible Reforms for Judicial Review of 
(See ch. 4.) Forest Service Plans and Decisions 

Implications and Consequences of Litigation 

In contrast to the substantial and growing number 
of administrative appeals, relatively few Forest 
Service plans and activities are litigated. Of the 
roughly 500 forest plan appeals finalized in fiscal 
year 1989, only 11 ended up in Federal court (300). 
Furthermore, only 32 timber sales were litigated in 
fiscal year 1989 (300), out of about 500 timber sale 
appeals and 525,000 timber sales. As of March 1, 
1991, 6 cases were litigating regional guides (re
gional direction for forest planning), 15 cases were 
litigating forest plans, and 7 other cases were based 
on NFMA (289). A total of 66 lawsuits challenging 
timber sales were pending as of April 17, 1991, 
including 21 challenges in California and 35 in 
Washington and Oregon (111). Thus, despite claims 
that the growing number of legal challenges to forest 
plans and activities threatens efficient and effective 
forest management, the existing evidence suggests 
that the Forest Service is rarely sued over its plans 
and activities. 

This is not to suggest that the few lawsuits do not 
have substantial economic impacts, particularly in 
certain regions, such as the Pacific Northwest. 
Litigation can often be complex and lengthy, and the 
subsequent delays may have a significant impact on 
the planning and management of the national forests 
at any given time. For example, several lawsuits are 
challenging the Regional Guide Amendments on 
Spotted Owls, but at least two6 have been stayed 
pending resolution of the principal challenge-
Seattle Audubon Society v. Robertson, No. C89-160 
(W.D. Wash.). While the exact impact of the spotted 
owl litigation is highly debatable, most estimates 
suggest that tens of thousands of timber industry 
jobs could be affected by the decision. On the other 
hand, the plaintiffs obviously believe that the 
litigation is needed to protect existing values associ
ated with the old-growth forests. What is clear from 
this example is that, while few agency plans and 
decisions are litigated, such litigation can have 
immense consequences on agency activities over an 
extended period. 

In an effort to curb some of the impacts of 
litigation of Forest Service (and Bureau of Land 
Management) timber sales, Congress has enacted a 
number ofriders to appropriations laws that preclude 
judicial review of certain decisions. Between 1985 
and 1989, these riders have exempted a broad range 
of management decisions from judicial scrutiny. 
Riders have been used: 1) to exempt decisions to 
resell timber returned under the Federal Timber 
Contract Payment Modification Act of 1984 from 
judicial review; 2) to proclaim that environmental 
impact statements for certain timber sales, roads, and 
other activities "shall be treated as satisfying" the 
requirements of NEPA and NFMA and conse
quently not subject to administrative appeal or 
judicial review7; and 3) to preclude judicial review 
of challenges to existing plans solely because the 
plans are outdated or fail to incorporate new 
information (28). Opponents of such provisions 
contend that appropriations bill riders circumvent 
the legal direction for forest planning in NEPA and 
NFMA, and that solutions to forest planning and 
management controversies should be made only 
after careful review by the authorizing committees 
(143). 

Other, more comprehensive reforms have also 
been suggested (300). One proposal is to legisla
tively encourage, or even to require, the use of 
alternative dispute resolution techniques to avoid or 
resolve administrative appeals and litigation. (See 
box 5-A.) A second option is to eliminate one level 
of judicial review; cases that have completed the 
administrative review process would be heard di
rectly in Federal appeals courts, possibly with appeal 
directly to the U.S. Supreme Court. Another sugges
tion is to develop a bifurcated system, whereby 
certain issues (e.g., those involving activities under 
the plans) go to the district courts, and others (e.g., 
those involving forest plans) go directly to the courts 
of appeals. A fourth option is to establish a new 
Federal Lands Court to hear legal challenges to land 
and resource management plans and activities for 
both the Forest Service and other Federal land 

6Northwest Forest Resource Council v. Robertson, NO. 89-136FR (D. Oregon), consolidated with Western Washington Commercial Forest Action 
Committee v. U.SF.S., No. 89-139 (D. Oregon). 

7The Ninth Circuit Court ofAppeals held that part of this rider was unconstitutional. The court recognized Congress's gencrnl. constitutional authority 
to exempt certain decisions from NEPA and NFMA, but held that the language of the rider was unconstitutional, because it violated the separation of 
powers doctrine by dictating judicial findings as to the sufficiency of the environmental impact statements. 
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managing agencies. The opportunities and limita
tions of such measures were the subjects of a 2-day 
workshop sponsored by the Congressional Research 
Service in 1989, and a more detailed analysis can be 
found in the CRS Report, Appeals ofFederal Land 
Management Plans and Activities: A Report on a 
CRS Research Workshop (300). 

To the extent that plaintiffs are successful on the 
merits of their legal claims, and to the extent that 
other lawsuits filed have not generally been frivo
lous or otherwise unwarranted, the current system of 
judicial review seems to be serving its intended 
purpose. Citizens are allowed an opportunity to 
challenge the legal basis for agency plans and 
decisions. Thus, judicial review provides a valuable 
independent check on the agency's compliance with 
its legal requirements. At least some Members of 
Congress seem committed to preserving citizens ' 
rights to judicial review of forest planning and 
management decisions: 

The rights of our citizens to use the courts to 
protect our forests should not be abridged. We must 
find a way to protect our citizens' rights and our 
forests (143). 

The available information suggests that the law
suits filed against the Forest Service generally canbe 
attributed to the agency's inadequate compliance 
with NEPA, NFMA, and other laws, such as the 
Endangered Species Act and the Clean Water Act. 
Improved compliance with applicable law is likely 
to reduce the successful legal challenges to Forest 
Service plans and decisions. Thus, the inunediate 
challenge is to make the planning process work more 
effectively and efficiently, while preserving the 
basic function of the courts. 

Much of the current controversy over administra
tive appeals and litigation has arisen because of one 
issue--the protection of spotted owls and old
growth forests in the Pacific Northwest. It seems 
premature to revise the nationwide judicial review 
process for forest planning and management because 
of one admittedly calamitous clash of values. 
Changing the judicial review process appears to be 
an attempt to resolve the substantive debate about 
the fate of old-growth forests, without forcing 
Congress to choose between forest protection and 
timber production. Further study and analysis of 
ways to expedite forest management-related litiga
tion may be warranted. In the meantime, however, it 
may be more pressing to address management-

related problems that have led to agency failures to 
comply with planning and environmental laws. 

STATE, TRffiAL, AND LOCAL 
GOVERNMENT PARTICIPATION 
Other Federal agencies and non-Federal govern

ment organizations have additional requirements 
and opportunities to participate in Forest Service 
planning. The requirements generally revolve around 
State jurisdiction over water and wildlife. In addi
tion, MUSYA and NFMA provide for Forest Service 
coordination with State, tribal, and local govern
ments and other Federal agencies in the planning and 
management of the national forests. Finally, States 
and local governments have interests in national 
forest management, which may go beyond the 
traditional consideration of direct employment and 
income generated by national forest outputs. 

State Legal Responsibilities 

The legal framework governing national forest 
planning and management generally recognizes 
State responsibility for water rights and for fish and 
wildlife. The 1897 Organic Act specifies that: 

All waters within the boundaries of forest reserves 
may be used ... under the laws of the State wherein 
such reserves are situated .. . 

State jurisdiction over national forest waters is 
implicit in MUSYA, since MUSYA is to be "sup
plemental to, but not in derogation of, the purposes 
for which the national forests were established as set 
forth in the Act of June 4, 1897.'' Furthermore, State 
authority over fish and wildlife is expressly provided 
in section 1 of MUSYA: 

Nothing herein shall be construed as affecting the 
jurisdiction or responsibilities of the several States 
with respect to wildlife and fish on the national 
forests. 

Since NFMA directs that land and resource manage
ment planning for the national forests is to be 
consistent with MUSYA, NFMA also implicitly 
endorses State authority over the waters and the 
wildlife of the national forests. 

In addition to these directions in the 1897 Organic 
Act and in MUSYA, the Wilderness Act and the 
Wild and Scenic Rivers Act of 1968 expressly 
provide for State jurisdiction over water rights and 
wild animals. Section 4(d) of the Wilderness Act 
specifies that: 
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(7) Nothing in this Act shall constitute an express 
or implied claim or denial on the part of the Federal 
Government as to exemption from State water laws. 

(8) Nothing in this Act shall be construed as 
affecting the jurisdiction or responsibilities of the 
several States with respect to wildlife and fish in the 
national forests. 

The Wild and Scenic Rivers Act of 1968 provides 
similar language for State authority over fish and 
wildlife, and then provides much more explicit 
guidance on the relationships between State water 
rights and efforts to preserve the wild and scenic 
qualities of the designated rivers. 

In addition to the traditional State authority over 
water rights and wild animals, the States set and 
enforce water and air quality standards, under the 
Clean Water Act and Clean Air Act, respectively. As 
noted in chapter 4, States are authorized to establish 
standards more stringent than those imposed by the 
Federal laws, and Federal agencies must comply 
with State standards. Thus, Forest Service practices 
must meet the State standards for water and air 
quality. 

Most States also regulate forest practices-silvi
cultural techniques, the percentage of a watershed 
that can be clearcut within a specified period, and so 
forth (114). Since many of these regulations are 
imposed to achieve water and air quality standards, 
they may be applicable to national forests as well. 
Even if the Forest Service is not subject to State 
requirements, however, the Forest Service must, at 
a minimum, be aware of State forest practice 
regulations and their implication for management of 
national forests and adjoining lands. 

Cooperation With Other Agencies 

Direction for Forest Service cooperation with 
other government agencies was first expressed in 
section 3 of MUSYA: 

. . . the Secretary of Agriculture is authorized to 
cooperate with interested State and local governmen
tal agencies and others in the development and 
management of the national forests. 

RPA reinforced this direction in its requirement to 
prepare land and resource management plans for 
units of the National Forest System; such plans are 
to be: 

... coordinated with the land and resource manage
ment planning processes of State and local govern
ments and other Federal agencies. 

Section 12 ofNFMA adds that ''information and 
data available from other Federal, State, and private 
organizations'' shall be used in forest planning. 
And, State, tribal, and local governments can also 
participate in national forest planning through the 
public participation provisions of section 6(d). 

As with public participation, agency participation 
and coordination is not guaranteed to influence 
national forest decisionmaking: 

The opportunity to comment on a proposed 
federal action does not necessarily give state and 
local government any meaningful leverage over 
federal land use decisions (55). 

Furthermore, the 1982 revision of the NFMA 
regulations reduced the emphasis on Forest Service 
cooperation with State and local governments (20). 

A complicating factor in intergovernmental coor
dination in forest planning is the variety of State 
agencies with an interest in national forest manage
ment. At a minimum, States typically have one 
agency administering water rights and possibly 
enforcing water quality standards, another agency 
responsible for fish and wildlife, and a third agency 
to manage State forest lands and to regulate forest 
practices. These separate agencies often have differ
ent, potentially conflicting interests in national 
forest planning and management, and it can be quite 
difficult for the Forest Service to coordinate with the 
State when the State presents conflicting views. 

The State of Oregon recognized this difficulty, 
and believed that a unified State response would 
have greater influence on the plans for the national 
forests in the State (20). The State was fortunate to 
be able to assemble a small team of experienced 
experts, with ready access to the Governor's office, 
to achieve a unified response. In addition, the State 
Forestry Department and Oregon State University 
had already begun a cooperative assessment of the 
timber resources on all timberlands in the State. 
Subsequently, the Governor and the Oregon con
gressional delegation were able to forge a short-term 
legislative compromise between timber interests and 
environmentalists for continuing timber sales de
spite the ongoing litigation over spotted owl protec
tion. Finally, the ongoing concern about spotted owl 
protection had led to a study of timber management 
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options for all landowners. The State's wealth of 
new data on timber resources and timber manage
ment, and its ability to reach a compromise among 
interests, greatly contributed to its success in influ
encing the forest plans for the national forests in 
Oregon (20). 

While the State of Oregon benefited from unique 
circumstances, its experience illustrates that a uni
fied response among State agencies provides clearer 
input, and thus makes a direct Forest Service 
response more feasible. If other States wish to 
influence national forest planning, coordinating the 
positions of the various agencies and providing a 
harmonious stance may be necessary. 

Local Concerns 

State and local governments also have direct 
interests in the management of the national forests. 
First, the Forest Service returns 25 percent of its 
gross revenues to the States for use on schools and 
roads in the counties where the national forests are 
located. Thus, State and especially local govern
ments have a financial interest in national forest 
management that generates revenues. (For a more 
thorough discussion of this concern, see ch. 8.) 

In addition, elected State and local officials are 
representatives of the people, and thus are surrogates 
for the public acting collectively. The public as 
citizens is an important role (231, 239), but the 
Forest Service typically views the public as individ
ual interests. State and local government participa
tion in forest planning provides one means for 
including this important aspect of the public's 
interests. (See ch. 5.) 

Finally, State and local governments have a stake 
in maintaining the employment and income of their 
citizens. Activities in the national forests support 
local jobs, and debate over community stability 
reflects this interest. (Again, see ch. 8.) 

The Federal Government may also have an 
interest in maintaining the economic stability of 
localities. Under the "fabric-of-government" the
ory, the multiple levels of government work cooper
atively to support the interests at all levels (312). 
This position is based on the vision that local and 
regional economic health and vigor is in the national 
interest, and the Federal Government is, therefore, a 
partner in influencing State and local economies. If 

one accepts the fabric-of-government theory, then 
the Forest Service has a direct interest in cooperating 
with State and local governments to maintain their 
economies. (The alternative view, the ''assignment
of-powers'' theory, asserts that each level of govern
ment has separate and distinct responsibilities. State 
and local economies are viewed as State and local 
responsibilities; national interests pertain only to 
benefits for all Americans or at least multi-State 
regions.) 

The joint management of forest ecosystems also 
generates State and local interest in national forest 
management. National forests are part of these 
ecosystems, and their management should be coor
dinated with the management of other forested lands 
to protect ecosystem health and productivity. Some 
ecosystem requirements, such as wildlife migration 
corridors, particularly need some form of coordina
tion among landowners. 

States not only have an interest in coordinated 
forest management, they also have some responsi
bility for, and some expertise in, such management 
(20). As discussed above, many States regulate 
forest practices on at least State and private lands. 
Many States also have statewide forest resource 
planning programs, funded in part through the Forest 
Service's Cooperative Forestry Assistance Program 
(in the State and Private Forestry Branch of the 
agency) (102, 103). These State forestry activities
forestry regulation and statewide resource planning
implicitly recognize that forests are ecosystems. 
Therefore, States have some particular expertise and 
interest in coordinating forest management, and 
such expertise should be given a full hearing in 
national forest planning and management. 

SUMMARY AND CONCLUSIONS 

Public participation is essential to developing 
forest plans that the public will accept as appropriate 
management direction for the national forests. Pub
lic participation operates at several stages of plan
ning and implementation: during the development 
and revision of forest plans; in implementing those 
plans; and when requesting administrative and/or 
judicial review of agency plans and decisions. 
Finally, the public participates through the coordina
tion of Forest Service planning and decisionmak:ing 
with State, tribal, and local governments. 
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Public Participation 

Public participation in Forest Service planning 
and decisionmaking is required by law. The Multiple
Use Sustained-Yield Act of 1960 (MUSYA) re
quires that management ''best meet the needs of the 
American people,'' which can only be determined 
by identifying the public's values and desires. The 
National Environmental Policy Act of 1969 (NEPA) 
requires agencies to inform the public about the 
possible environmental impacts of their decisions, 
including the public as a participant in decisionmak
ing rather than as a mere recipient of information. 

Congress reinforced the public's right to partici
pate in Forest Service planning and decisionmaking 
in the National Forest Management Act of 1976 
(NFMA). Senator Humphrey, the chief sponsor, 
described the public as advisors to agency planners 
and decisionmakers. NFMA also authorized the use 
of advisory boards in planning and managing the 
national forests, but the Forest Service has not used 
this authority. 

Although the Forest Service has long included the 
public in its planning and decisionmaking, the 
public remains critical of agency efforts. Recent 
studies have shown that the public does not under
stand why the agency makes the decisions it does, 
and believes it has little influence on the agency. 
Thus, the public perceives that the Forest Service has 
failed in its public participation responsibilities. 

One explanation for the perceived failure is that 
the Forest Service model of participation is based on 
due process, on receiving full and equal representa
tion of various views and values. Thus, each interest 
is forced to argue the ''rightness'' of their position 
and the "wrongness" of other positions. This 
process is divisive and promotes conflict and distrust 
among the interests and with the agency. It also 
means that ''success'' is measured in nwnbers of 
views, participants, and opportunities. Forest Serv
ice failures are also blamed on insufficient data on 
who the participants are and how they prefer to 
participate. Others suggest that the agency resists 
meaningful participation because its traditional au
tonomy and professionalism inhibit listening to 
''nonexperts.'' Finally, some observers have noted 
that public participation is limited by the focus on 
resource outputs and budgeting and the lack of 
managerial incentives for effective participation. 

The Forest Service has had nwnerous successes in 
involving the public in national forest planning. 
Typically, successful managers have a clear idea of 
why the public is to be involved-to determine what 
is truly in the publics' interests. Furthermore, they 
often understand the goals of public participation
to gain insights into the public's values, to provide 
an early warning of potential problems, and to be 
accountable to the public. However, the Forest 
Service also needs a model of public involvement 
that recognizes the various roles of the public: as 
individuals, as organizations, as producers, as con
swners, and ~s citizens. This broader view of the 
public can lead to open discussions and joint under
standing of situations, limitations, and possibilities. 

Such a model of public participation leads to a 
quite different approach to planning and decision
making. Under this approach, sometimes referred to 
as open decisionmaking or as decision building, the 
agency and the public are both contributors to deci
sions. Decisions are reached through dialogue and 
mutual deliberation, with sustained interaction to 
find the common ground and to build acceptable 
decisions. This model also suggests that, instead of 
balancing interests and adjudicating conflicts, For
est Service managers become leaders in organizing 
and facilitating debate and public analysis. This 
approach not only involves the public in decision
making, it helps the participants to understand why 
certain decisions are reached. There is no simple 
formula or technique for open decisionmaking or 
decision building. The best means of involving the 
diverse publics will vary regionally and among 
interests. 

The Forest Service has recognized the need for 
criteria of successful participation, and has sug
gested that success includes decisions affected by 
the public, public and agency commitment to 
implementing the plan, and fewer administrative 
appeals. Others have suggested that key elements of 
success are mutual trust and understanding. 

It will not always be possible to develop plans and 
decisions that are acceptable to all parties. Alterna
tive dispute resolution techniques can help to resolve 
some differences. Such techniques, used in conjunc
tion with open decisionmaking/decision building, 
could reduce the conflicts over national forest 
management. Nonetheless, the traditional techniques 
of administrative appeals and litigation will still be 
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used occasionally, when differences cannot be 
resolved satisfactorily. 

Appeals and Litigation 

Many members of the public and of Congress 
believe that administrative appeals and litigation are 
preventing the implementation of national forest 
plans, and that this indicates the failure of the 
planning system. The number of administrative 
appeals-internal, relatively informal reviews at the 
request of a member of the public-more than 
doubled between 1983 and 1988, and the average 
processing time also increased substantially. Much 
of the increase can be directly attributed to the 
completion of forest plans, although the number of 
timber sales being appealed has also risen, and the 
Forest Service has not been meeting the regulatory 
deadlines for processing appeals. However, the 
appeals system has been useful for helping the 
agency to cope with evolving standards for meeting 
the requirements of NEPA and NFMA. 

The increasing number and processing time of 
appeals has been described as a problem, particu
larly by delaying the sale and harvest of timber. 
Although evidence of significant delays is lacking, 
the aggregate data available could be masking 
serious local problems. 

Various proposals have been offered to address 
the apparent problems of Forest Service administra
tive appeals. Some would overhaul the system 
completely, replacing the current, informal system 
with a more structured, formal system akin to that of 
the Department of the Interior's Board of Land 
Appeals. Most suggestions would alter the current 
system less radically, typically either by restricting 
access to appeals through standing requirements or 
a filing fee, or by expediting processing through 
shorter deadlines or required negotiations. However, 
such options could be counterproductive, if the 
result is fewer appeals but more litigation. 

Litigation-judicial review ofagency decisions
can lead courts to prevent the agency from imple
menting plans or pursuing actions, if the decision
making did not comply with the procedural and 
substantive requirements of NEPA and NFMA. 
Relatively few administrative appeals of Forest 
Service plans or decisions actually lead to litigation. 
Currently, only 28 cases are pending over NFMA 

decisions, and only 66 cases are pending over timber 
sales. Nonetheless, few lawsuits can have immense 
consequences. The largest and best known example 
is the case over the spotted owl supplement to the 
Pacific Northwest Regional Guide, for NFMA 
planning in Washington and Oregon. This case 
could affect tens of thousands of jobs in the Pacific 
Northwest, but the plaintiffs assert that the guide 
could allow the extinction of the owl and the 
elimination of other values associated with the 
old-growth forests the owls inhabit. 

Some problems resulting from litigation of Forest 
Service planning and decisionmaking have been 
addressed with riders on the annual Forest Service 
appropriations to preclude judicial review of spe
cific decisions or on certain bases. Such riders have 
become increasingly controversial, as the authoriz
ing committees recognize the increasing use of 
appropriations to establish management direction 
for the national forests. Other reforms have been 
suggested, such as requiring the use of alternative 
dispute resolution techniques, eliminating one level 
of judicial review, developing a bifurcated system 
(with some decisions reviewed by district courts and 
others reviewed initially by appellate courts), or 
establishing a new Federal Lands Court. 

However, one must be careful in revising the 
current system of judicial review for Forest Service 
planning and decisionmaking. Successful litigation 
suggests that the Forest Service is not complying 
with its legal requirements. If the requirements 
cannot be met, Congress should consider changing 
the laws, not simply preventing the laws from being 
enforced. Furthermore, much of the current contro
versy is over the spotted owl. Some have suggested 
that Congress is attempting to avoid the appearance 
of choosing sides in the debate, and is attempting to 
resolve the substantive issue by altering the system 
ofjudicial review. It may be inappropriate to change 
the system because of one, albeit monumental, 
lawsuit. 

State and Local Government Participation 

State, tribal, and local governments have particu
lar interests in national forest planning and manage
ment. States have jurisdiction over and responsibil
ity for certain resources, such as water rights and fish 
and wildlife management, and the laws governing 
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Forest Service planning and decisionmaking pre
serve these State rights. Furthermore, many States 
regulate forest management practices, at least on 
State and private lands. Thus, cooperation between 
the Forest Service and the relevant State agencies is 
an important part of national forest planning. 

MUSYA and NFMA require the Forest Service to 
cooperate with State and other government agencies. 
However, cooperation does not provide the States or 
other governments with any meaningful leverage to 
influence plans or decisions. The State of Oregon, 
through a fortunate combination of people and 
circumstances, was relatively successful at influenc
ing national forest plans. The State coordinated its 
various agencies for water quality, forest practices, 
fish and wildlife management, etc., and thus pro
vided harmonized responses to the forest plans. The 
success of their efforts strongly suggests that con

sistent, coordinated State responses to Forest Serv
ice plans and decisions are more likely to be 
influential than independent agency responses. 

Finally, State and local governments have addi
tional interests in maintaining their economies and 
in sustaining ecosystems. The fabric-of-government 
theory suggests that the Forest Service is a partner in 
supporting regional and local economies. Further
more, State and local governments represent the 
public acting as citizens, and thus represent particu
lar interests that are relevant to land and resource 
management planning. Finally, coordination among 
the various landowners is necessary to sustain 
ecosystems. States, through their forest practice 
regulations and their State forest resource planning, 
have expertise and knowledge to offer in coordinat
ing management of multiple landowners. 
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Chapter 6 

Biological Dimensions of Forest Planning 

INVENTORY AND MONITORING 
IN A STRATEGIC PLAN 

Strategic planning requires systematic monitoring 
of resources to assess trends and manage according 
to public desires. An inventory of resources is 
necessary to provide baseline data on what exists on 
the forests. Monitoring leads to a continuous record 
of information on the quality and quantity of 
resources and permits an evaluation of trends. 
Monitoring activities can be adjusted to respond to 
trends, changing interests, and emerging issues. 

The Forest and Rangeland Renewable Resources 
Planning Act of 1976 (RPA) and the National Forest 
Management Act of 1976 (NFMA) call for an 
integrated approach to resource management: 

In the development and maintenance of land 
management plans . . . the Secretary shall use a 
systematic interdisciplinary approach to achieve 
integrated consideration of physical, biological, 
economic, and other sciences (section 6(b)). 

The integrated approach was to minimize duplica
tion of data gathering and to facilitate considering 
interactions among resources in developing forest 
plans (174). Some researchers consider inventories 
aimed at collecting data on one resource, such as a 
timber survey, to be multiresource inventories, 
because some of the collected information might be 
useful to an analysis of other resources, such as 
wildlife habitat. Lund (156), however, limits mul
tiresource inventories to those with planned integra
tion. He defines an integrated inventory system with 
six characteristics: 1) adaptable to a wide range of 
ecological conditions; 2) easy to use at different 
levels of management; 3) replicable and suitable for 
statistical analyses; 4) flexible enough to fulfill 
different information needs; 5) adaptable to a 
monitoring program; and 6) suitable for use with 
automated data processing. An integrated resource 
inventory also includes a multiresource component 
that emphasizes interactions among variables ( 174 ). 

Because planning under NFMA calls for an 
integrated approach to resource management, the 
Forest Service must structure inventory and moni
toring programs around integrated multiresource 
characteristics. This is not an easy task. An inven
tory and monitoring system that exhibits integrated 
multiresource characteristics will result, by its very 
design, in compromises in the gathering and analysis 
of data (174). For example, rangelands are defmed 
by several physical features (topography and soil 
conditions) as well as a suitability factor for grazing 
by domestic livestock or wildlife. To inventory and 
monitor adequately the range-forage resource, the 
Forest Service must make specific decisions regard
ing which elements or combination of elements 
(interactions) to address, including specific methods 
of inventory, data analysis, and model development 
(174). The many decisions required to define the 
resource characteristics and ensure an integrated 
design make it extremely difficult to strive for an 
integrated multiresource inventory and monitoring 
program. 

RESOURCE INVENTORY 
AND MONITORING IN 
THE FOREST PLANS 1 

Inventory and monitoring require the collection of 
information. When data collection is planned effi
ciently, inventory information can also be used in 
monitoring, and monitoring can be used to update 
and improve inventories (137). The primary differ
ence between the two activities is that inventories 
are used to guide plan development, while monitor
ing is used to measure plan implementation and 
effects. An inventory might include collecting data 
on sizes and types of trees, or number of eagle nests 
with young. Monitoring would then include main
taining the records of tree size and type, or number 
of eggs hatched over time, to permit a determination 
of trends-in annual growth rates or hatching 
success. Both resource inventory and monitoring are 
essential to the evaluation of resource conditions on 

IOTA did not try to review all plans for national forests . In addition to the traditional published information and discussions and interviews, however, 
OTA did contract for background papers that reviewed plans for II national forests in depth and several others in less detail. Eight of the indepth plans 
were chosen randomly to represent each of the eight Forest Service regions (137). 1bree additional case studies were conducted, one each in the eastern 
(238), southwestern (166) and northern (42) regions. The selection of these forests was not to point to particularly good or bad plans, but to illustrate 
problems that are inherent in many of the plans. 
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the national forests and to the proper implementation 
of management activities. 

Since NFMA was enacted and the regulations 
have been in effect, several problems have surfaced 
in relation to inventory and monitoring activities 
conducted by the Forest Service. Problems common 
to both inventory and monitoring are discussed 
below. Problems unique to data gathering or to 
monitoring programs are then addressed in separate 
sections. 

Forest inventory and monitoring have been criti
cized for failing to produce an integrated, multi
resource program. The scientific community, which 
has participated in long-term discussions on what 
constitutes appropriate inventory and monitoring, is 
as much to blame for this failure as the Forest 
Service (174). Although there is general agreement 
on the need for rigorous application of proper 
sampling design and statistical analyses, ''few clear 
guides exist in the scientific literature on how 
specific resources should be inventoried and moni
tored'' (174). Advanced academic training and 
extensive research experience are required to design 
inventories, analyze inventory data, and establish 
monitoring programs that will achieve an appropri
ate standard. The scientific community, however, 
has not agreed on the makeup of a ''rigorous and 
proper ' ' sampling design. And, the Forest Service 
has not been quick to institute an integrated multi
resource program, because specific designs and 
analytical techniques have not been established, and 
because the agency has not had enough experts to 
design such programs. 

Slowness in developing an integrated multi
resource inventory and monitoring system also can 
be blamed on the Forest Service ' s historical empha
sis on inventory of the timber resource. Before 
passage of RPA and NFMA, inventorying by the 
agency concentrated primarily on ways to maximize 
timber production (162, 174). Inventory and moni
toring programs used by the Forest Service today 
attempt to include integrated, multiresource invento
ries but are designed largely by retrofitting timber
oriented programs (174). 

Even in 1986, in the absence of final Forest Plans, 
functional timber management plans were still 
prepared and were still the basis of most day-to-day 
management activities (122). 

Retrofitting a timber-focused program to include 
integrated, multiresource inventories has persisted 
in forest planning for three reasons. First, agency 
personnel have training and experience in specific 
techniques and are slow to change (174). Second, 
substantial changes in sampling design may impede 
the use of previously collected data. Finally, the 
original version of FORPLAN, the primary forest 
planning model, was not designed to address forest 
multiresource interactions. (See also ch. 7 .) 

Another shortcoming of forest inventory and 
monitoring programs has been the failure to address 
ecosystem processes, and the lack of attention to 
appropriate spatial and temporal scales for examin
ing ecosystems. The enormous complexities of 
nature-soil formation, plant growth and succes
sion, decomposition by fungi and bacteria, modifi
cations by invertebrates and vertebrates, and natural 
catastrophes , especially forest fires-should be ac
counted for in an inventory and monitoring program 
(174). In the past, many ongoing resource invento
ries were designed to furnish information about the 
condition of a single resource for a small land area, 
such as a timber sale or a report on range or 
watershed improvement needs (166). In contrast, 
inventory data for a forest plan must provide 
information on a forestwide basis, often a million 
acres or more, for decisions that need to be made in 
the planning process. An inventory of timber stands 
does not address ecosystem elements. Aggregation 
of timber stands into larger units will also not 
address interactions that go beyond the stand bound
aries, such as water flows and wildlife movements . 
In addition, appropriate temporal scale must be 
adopted for evaluating ecological systems. For 
example, sampling wildlife in only one season (e.g., 
summer only or winter only) will bias data collection 
to breeding or wintering requirements. Data for a 
forest plan must, therefore, be collected at the 
appropriate scale (in time and space) and be more 
organized-by resource as well as by site, date of 
information, and possible interrelated effects-than 
data collected under a nonintegrated approach for 
small areas (166). 

Data collection and monitoring by the Forest 
Service has also been criticized for not being 
sensitive to statistical requirements for effective data 
analysis. Critics have pointed to several key compo
nents for statistical evaluation of data: clear identifi
cation of variables to be evaluated; accuracy and 
precision of variable estimates; and adequacy of 
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sample sizes (174). The weaknesses in statistical 
validity of Forest Service inventories and monitor
ing have been attributed to the lack of biometricians 
on the planning teams. 2 This lack of expertise has 
resulted in the inability to improve data collection 
and analysis for accurate reporting of resource 
conditions and trends (174) . 

Problems with inventory and monitoring activi
ties of the Forest Service are made worse by the lack 
of adequate funding (166). Monitoring is expensive 
and funding has not been provided for the systematic 
completion of forestwide inventories for most re
sources. For example, range managers on a national 
forest may use a variety of range inventories. 
Analysis of some allotments may have been com
pleted recently and include field measurement of 
forage use. Other allotments may have been invento
ried many years ago, using different inventory 
techniques. Some allotments may never have been 
inventoried (166). 

Verner (304) provided a worst case scenario in 
response to the question, "Can we afford reliable 
monitoring systems?" He used the pileated wood
pecker (Dryocopus pileatus) to illustrate that the 
cost of monitoring annual changes in abundance on 
a particular forest for this species could exceed $1 
million per year. The potentially high costs of 
monitoring activities, and the lack of adequate 
funding, require managers to analyze costs carefully 
as the monitoring plans are being developed. 

RESOURCE INVENTORY 

Inventory Requirements in NFMA 
and the Regulations3 

NFMA directs the Forest Service to obtain 
"inventory data on the various renewable resources, 
and soil and water" (section 6(g)(2)(B)) and to base 
the forest plans on those inventories (section 6(f)(3)). 
NFMA contains several planning requirements that 
imply the need for resource inventories. For exam
ple, plans are required to provide ''sustained yield of 
products and services" (section 6(e)(1)) by gener
ally limiting timber harvests to ''a quantity which 
can be removed ... annually in perpetuity'' (section 
13(a)). To meet this requirement, a national forest 

must have inventory information on the stocks and 
growth rates of its trees. 

Other planning requirements that depend on data 
from resource inventories are associated with land 
capabilities. Plans are required to ensure that timber 
is harvested only under certain conditions: lands that 
are suited for timber production considering physi
cal, economic, and other pertinent factors (section 
6(k)); lands where adequate reforestation can be 
assured within 5 years after harvest (section 6(g)(3) 
(E)(ii)); and lands where soil, slope, or other 
watershed conditions will not be irreversibly dam
aged (section 6(g)(3)(E)(i)). In developing the tim
ber program, the forest must provide for the protec
tion of water bodies ''where harvests are likely to 
seriously and adversely affect water conditions or 
fish habitat" (section 6(g)(3)(E)(iii)). Plans must 
also provide for the diversity of plant and animal 
communities based on the suitability and capability 
of the specific land area (section 6(g)(3)(B)). NFMA 
also requires the plans to be revised when conditions 
have significantly changed. Again, developing and 
maintaining resource inventories can facilitate ful
filling these requirements. 

NFMA's requirements for resource inventories 
are reiterated and expanded in the regulations 
governing forest planning issued , by the Forest 
Service in 1979 and revised in 1982: 

Each Forest Supervisor shall obtain and keep 
current inventory data appropriate for planning and 
managing the resources under his or her administra
tive jurisdiction. The Supervisor will assure that the 
interdisciplinary team has access to the best avail
able data. This may require that special inventories 
or studies be prepared. The interdisciplinary team 
shall collect, assemble, and use data, maps, graphic 
material, and explanatory aids, of a kind, character, 
and quality, and to the detail appropriate for the 
management decisions to be made. Data and infor
mation needs may vary as planning problems 
develop from identification of public issues, man
agement concerns, and resources use and develop
ment opportunities. Data shall be stored for ready 
retrieval and comparison and periodically shall be 
evaluated for accuracy and effectiveness (36 CFR 
219.12 (d)). 

The regulations require: specific inventories of 
roadless areas (36 CFR 219.17); fish and wildlife 

2]. Verner, U .S. Department of Agriculture, Forest Service, Forestry Sciences Laboratory, Fresno, CA, personal communication, October 1990. 

lBased largely on Krahl et al. 1990 (137). 



112 • Forest Service Planning: Accommodating Uses, Producing Outputs, and Sustaining Ecosystems 

populations (36 CFR 219.19); forage production and 
range conditions (36 CFR 219.20(a)); recreation 
opportunities (36 CFR 219.21(a)(1-3)); visual re
sources (36 CFR 219.21(f)); water and watershed 
conditions (36 CFR 219.23(a),(b),(c),and (e)); cul
tural and historic resources (36 CFR 219.24(a) · 
(1-6)); unique biological and geologic areas (36 CFR 
219.25); and diversity ofplant and animal communi
ties (36 CFR 219.26). Like NFMA, the regulations 
contain several planning requirements that imply the 
need for resource inventories: determination of 
maximum physical and biological production poten
tials (36 CFR 219.12 (e)(1)(ii)); land suitability and 
assurance of reforestation for timber production (36 
CFR 219.14 (a)(1-4)); culmination of mean annual 
increment of growth of timber species (36 CFR 
219.16(a)(2)(iii)); and sustained yield of timber 
harvests (36 CFR 219.16(a)(2)(iv)). 

Problems With Inventory Data 

Although NFMA and the implementing regula
tions require national forests to base initial and 
subsequent planning efforts on resource inventories, 
direction is not provided on how ongoing invento
ries should be used in planning (137, 238). Some 
plans refer to inventories in their goals and objec
tives and monitoring plans, or even include inven
tory activities as a subcategory in each resource 
section of their standards and guidelines. Other plans 
may contain little or no reference to resource 
inventories, or may list only new inventories that 
would be required for plan implementation. 

A report by the Committee ofScientists reviewing 
proposed NFMA regulations considered adequate 
inventory data essential to sound forest plans: 

No plan is better than the resource inventory data 
that support it. Each forest plan should be based on 
sound, detailed inventories of soils, vegetation, 

water resources, wildlife, and the other resources to 
be managed (48). 

Despite the critical role of good inventory data, the 
committee found that data for most resources in the 
plans were insufficient for making management 
decisions. 

Nonetheless, the Forest Service has made prog
ress in developing inventories in the 15 years since 
NFMA was enacted. A current agency handbook 
provides guidance on resource inventories, and 
identifies five objectives for Forest Service invento
ries: 1) determine the condition, production, poten
tial, and amounts of key ecosystem components or 
processes; 2) identify a benchmark for describing the 
current physical and biological situation and for 
forecasting projected changes; 3) provide ecological 
information as a basis for protection and manage
ment decisions about land and resource uses, pro
posed plans, or actions; 4) consider conditions and 
trends that either change the demand for resources or 
that are affected by resource decisions; and 5) refer 
all inventory information to specific units of land 
(284). 

These general objectives, however, have not 
ensured that forest planning will address past 
problems with inventories, such as gaps in informa
tion on plants and nongame and invertebrate animals 
(174, 238, 321). For example, of eight forests 
examined, only the Eldorado National Forest identi
fied inventories used in initial plan development 
(137). (See table 6-1.) Even in this case, the data and 
methods used to conduct the inventories were not 
identified. Major problems with inventories on the 
national forests are discussed below in relation to 
quantity, quality, and timeliness of inventory data, 
and compliance with NFMA requirements. 

Table 6-1-National Forest Plans Sampled for Inventory and Monitoring Reviews 

Draft Final 
Forest Region State plan plan 

Bitterroot .................... 1 Montana 1985 1987 
San Juan .......... . ........ 2 Colorado 1982 1983 
Coconino ................... 3 New Mexico 1985 1987 
Dixie ............. ·········· 4 Utah 1985 1986 
Eldorado .................... 5 California 1986 1989 
Siskiyou .................... 6 Oregon 1987 1989 
Nantahala and Pisgah ........ 8 North Carolina 1984 1987 
Nicolet ........••.....•...... 9 Wisconsin 1984 1986 
SOURCE: L. Krahl, H. Severtson, and H.H. Carey, The Impacts ofNFMA on ResotJI'C(I Inventories andMonitoring on 

the National Forests, OTA background paper, Oct. 31, 1990. 
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Quantity and Quality of Inventory Data 

Absence of inventory data is a problem on many 
forests. Some timber inventories have been based 
primarily on air photo interpretation. Critics claim 
they contain little information on growth rates and 
location of stands, little field reconnaissance, errors 
in classification of plots, and questionable acreage 
figures (42). For example, the Cibola National 
Forest defmed and mapped areas based on soil 
characteristics, potential natural vegetation (PNV), 
and slope (166). Field data were used for 20 percent 
of the forest, while the remaining 80 percent was 
delineated using aerial photos, limited site examina
tion, and extrapolation from existing inventories. 
Thus, field measurements required for accurate and 
replicable location ofunit boundaries were available 
for only a small number of areas. Accuracy and 
replicability could have been improved if more time 
and funding had been available. Improvements in 
the next planning cycle are likely because of more 
extensive survey work being completed on this 
forest (166). 

In other cases, timber data may be inadequate 
because timber plots from early inventories may not 
be remeasured to verify growth rates (42). Growth 
rates for timber stands may simply be predicted by 
computer programs without field verification (42). 
Forests also may be classified by site productivity 
classes rather than present vegetation-a misleading 
classification system for designating timber stand 
suitability (42). 

As with other resources, inventories on soils and 
rangeland resources vary in quality and quantity. 
Some national forests have designed their soil 
inventories to provide information over large land 
areas quickly and have relied on air photo interpreta
tion with limited field reconnaissance. Inventories 
designed in this way require supplemental informa
tion for use in high intensity or small area planning 
projects (42). For example, the Idaho Panhandle 
National Forests grouped all soils information into 
four categories (sensitive or nonsensitive soils with 
slopes over or under 40 percent). The environmental 
impact statement noted that a greater number of 
"specific land types would provide more accurate 
response units,'' but that FORPLAN was incapable 
of handling more types. 

Variations in range resource inventories are ex
plained by lack of funding as well as amount of 
rangeland present on the forest, and thus the priority 

in forest inventory tasks (166). For example, only a 
small portion of the Idaho Panhandle forests-about 
7500 acres-is managed for domestic grazing (42). 
The range inventory for these forests, as described in 
the forest plan, is designed to provide useful 
information about the range resources. However, the 
descriptions of range allotments were labeled as 
"vague and subjective" (42). 

Likewise, the Forest Service has described data on 
range condition on the Cibola National Forest as 
"available but inadequate" and has criticized past 
data collection strategies for being based on reports 
that "went back several decades and are not 
consistent with present methodologies" (166, 270). 

Data quality in the Cibola forest plan generally 
has been poor (166). The Cibola forest planners 
stated that it is not Forest Service policy to do 
resource inventories specifically for land manage
ment planning. Rather, the forest relies on compiling 
a database for the plans by extrapolating and 
disaggregating data collected for other management 
purposes. The forest is, however, now developing 
two data sets based on field inventories. One, for 
timber, examines all commercial timber stands. The 
second is a terrestrial ecosystem survey examining 
soil characteristics, potential natural vegetation, and 
slope. The forest is also working on implementing a 
geographic information system in anticipation of 
markedly improved data. 

Timeliness of Inventory Data 

Delays in forest plan completion may lead to as 
much as a 10- to 15-year gap between the date the 
data were collected and publication of the plan 
(137). Six of the forests in table 6-1 used timber 
inventories that were at least 5 years old when the 
draft plans were released. The timber inventory was 
up to 8 years old in the draftplan for the Siskiyou and 
15 years old in the draft plan for the San Juan. 

Additional problems exist with respect to timeli
ness ofdata collection. Forest Service planning rules 
adopted in 1979 stated that ''... existing data will be 
used in planning unless such data is [sic] inade
quate" (36 CFR 219.5). Forest Service Manual 
provisions issued in March 1980 added to this rule: 

Where additional data and information collection 
is necessary, it must be limited to that which is 
essential for analysis and decisionmaking in the 
planning process (267). 
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Under direction of the Chief of the Forest Service to 
rely substantially on e~sting data, so~e. forests 
postponed new inventones, and used eXISting data 
that were not comprehensive enough to aid planning 
and management decisions (42). Although the 1982 
revision of the forest planning rules eliminated the 
statement that ''existing data will be used,'' by that 
time, some forests were committed to using existing 
data in preparing their plans (42). 

Compliance With Inventory Requirements 

Several plans from forests in table 6-1 failed to 
comply with inventory requirements in NFMA. One 
of the critical requirements is the inventory of 
roadless areas. Only one (the Bitterroot) provided for 
an annual inventory ofroadless areas and changes in 
wilderness characteristics. Staff on the other forests 
stated that, although they did not have systematic 
inventories of wilderness characteristics in roadless 
areas, they did include assessments of these charac
teristics in the National Environmental Policy Act 
(NEPA) documentation for proposed projects in the 
wilderness areas (137). The forest staff stated that 
the inventory conducted under the second roadless 
area review and evaluation (RARE IT) was suffi
cient, and that project-specific assessments were 
adequate to maintain the inventory (137). 

The sufficiency of the RARE ll inventories has 
been questioned, however. In California v. Block 
(690 F. 2d 753, 9th Cir. 1982), the court held that 
RARE ll failed to meet the NEPA requirements for 
site-specific evaluation of the consequences of 
recommending that areas be available for non
wilderness management. This ruling required forest 
planners to reevaluate RARE ll roadless areas for 
wilderness. For the Idaho Panhandle National For
ests, the Forest Service stated that the analysis of 
roadless areas had a substantial effect on the 
outcome of the plan (282). However, one critic 
claimed that the analysis had little effect on the 
forest plan because many distinguishing attributes of 
the forests' roadless areas were not identified in 
FORPLAN (42). 

Only two of the plans from the eight forests in 
table 6-1 (Siskiyou and Coconino) prescribed inven
tories for threatened fish habitats, and none identi
fied inventories of waters threatened by timber 
harvests (137). Interviews with forest staff sug
gested that, although the in.v~ntories wer~ not 
prescribed in the plans, conditions of aquatic re

sources are inventoried, especially within project 
areas. 

Summary and Conclusion 

The poor quality of national forest resource 
inventories, the lack of coordination among various 
resource-specific inventories, and the inappropriate 
use of information in decisionmaking contributed to 
the enactment of NFMA (137). The situation on the 
forests since NFMA was enacted has not changed 
substantially. Absence of data along with poor data 
quality, limited collection of new data, out-of-date 
information, and failure to comply with the law are 
inherent in many of the resource inventories of the 
forest plans. These problems are magnified by data 
that are poorly documented and inaccessible. Some 
forests have not set up a well-organized, easy-to
access data system that the public could use to obtain 
background information on resource inventory or 
even to know what inventories are maintained. Few 
forests summarize their resource inventories in a 
document that is appropriate for reading by the 
general public (238). 

A critical first step in the planning process is to 
identify key resource management decisions and 
defme data needs. The Forest Service, in trying to 
make management decisions based on limited data, 
must examine available knowledge, combine it with 
expert opinion, and make predictions about the 
consequences of alternative management actions 
(247). While the national forests rarely have all the 
information that might be desirable to make a 
management decision, and certainly are in need of 
more and better data to assist in management 
decisions, it is important that the existing data are 
accessible and applied to appropriate management 
situations. Major roadblocks-an emphasis on tim
ber inventory as well as little funding-have limited 
the scope of resource inventories. Priorities can be 
set by identifying significant gaps in resource data. 
New inventories can be designed to provide missing 
information, with special and unusual data needs 
met with additional surveys and inventories. Inven
tory data that do exist must provide baseline 
information for identifying and examining impacts 
of activities conducted on the forests. The inventory 
data must be organized and presented in a meaning
ful, usable form that can be aggregated for a broader 
picture of the Nation's resources. 
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PESOURCE MONITORING 

Monitoring Requirements in NFMA 
and the Regulations4 

In contrast to its inventory requirements, NFMA 
contains no general provision requiring monitoring. 
The word ''monitoring'' appears only once, in 
reference to research and evaluation of the effects of 
management systems (section 6(g)(3)(C)). The need 
for monitoring is inferred in requirements for 
reforestation (section 3(d)(l)), herbicide and pesti
cide use (section 3(e)), revegetation of temporary 
roads (section lO(b)), and implementation of even
aged harvest (section 6(g)(3)(t)(v)). 

Unlike the law, the regulations highlight monitor
ing as a critical component of forest planning. The 
regulations require monitoring plans as part of the 
land and resource management plan for each na
tional forest. hnplementation of these monitoring 
plans must be reviewed periodically to determine if 
the prescribed monitoring is occurring as well as if 
the resources are being managed sustainably. 

At intervals established in the plan, implemen
tation shall be evaluated on a sample basis to 
detennine how well objectives have been met and 
how closely management standards and guidelines 
have been applied. Based upon this evaluation, the 
interdisciplinary team shall recommend to the Forest 
Supervisor such changes in management direction, 
revisions, or amendments to the forest plan as are 
deemed necessary (36 CFR 219.12(k)). 

Additionally, the regulations imply that monitor
ing must be conducted to assess the impact of timber 
harvests on soil, water, fish, wildlife, recreation, and 
aesthetic resources (36 CFR 219.27(c)(6)). Monitor
ing to preserve and enhance the diversity of plant 
and animal communities is also implied in regula
tory requirements for diversity ''at least as great as 
that which would be expected in a natural forest" 
(36 CFR 219.27(g)). The regulations require that 
monitoring include: quantitative outputs and serv
ices and costs ofmanagement prescriptions (36 CFR 
219.12(k)(l)and(3)); documentation of measured 
prescriptions and effects, including significant changes 
in productivity of the land (36 CFR 219.12(k)(2)); 
and a description of actions, effects, or resources 
measured, the frequency of measurements, the 
expected precision and reliability of the monitoring 

process, and the time when evaluation will be 
reported (36 CFR 219.12(k)(4)(i-iii)). 

The monitoring requirements in NFMA and the 
regulations reinforced some existing Forest Service 
activities. Measuring and reporting outputs and 
monitoring project implementation had been con
ducted on the national forests for many years. 
NFMA and the regulations augmented these proce
dures by requiring the forests to: 1) specify standards 
and guidelines for monitoring project implementa
tion; and 2) monitor environmental impacts, a 
practice that had not been common, especially for 
noncommodity resources. NFMA also requires that 
forest plans be revised when conditions have 
changed significantly, but at least every 15 years 
(section 6(t)(5)(A)). This implicitly requires that 
forest plan implementation and forest conditions be 
monitored, to determine when significant changes 
have occurred. The regulations further require forest 
supervisors to ''review the conditions on the land 
covered by the plan at least every 5 years to deter
mine whether conditions or demands of the public 
have changed significantly" (36 CFR 219.10(g)). If 
the supervisor imds significant changes, the plan 
must be revised. 

Problems With Monitoring Activities 

Compliance With Monitoring Requirements 

Monitoring measures the results of resource 
management activities to ensure that prescribed 
activities are undertaken and that they have the 
expected effects. The regulatory requirements for 
reports on monitoring are not always fulfilled. 
Although five of the forests in table 6-1 (Bitterroot, 
Coconino, Nantahala/Pisgah, Nicolet and San Juan) 
have issued monitoring reports, only the Bitterroot 
has issued annual monitoring reports according to 
the schedule in its plan (137). The Dixie completed 
its plan in 1986 and the Eldorado and Siskiyou 
completed their plans in 1989. These forests may 
release monitoring reports by the end of 1991. 

Although all of the plans in table 6-1 prescribed 
monitoring activities to measure product and service 
outputs, they were less consistent in prescribing 
monitoring to assess noncommodity resources (137). 
Only two plans (Dixie and Siskiyou) prescribed 
monitoring to meet all of the noncommodity goals 
and objectives in their forest plans. Three plans 

4Based largely on Krahl et al. 1990 (137). 
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Box 6-A-Example ofLevels ofMonitoring 
on a National Forest1 

(Bitterroot, Coconino, and the Nantahala/Pisgah) 
prescribed monitoring for at least 75 percent of their 
noncommodity goals and objectives, while the 
remaining three plans (Eldorado, Nicolet and San 
Juan) prescribed monitoring for less than 65 percent 
of their noncommodity goals and objectives (137). 
In addition, despite the requirement to submit an 
annual report on the amounts, types, uses, and 
beneficial or adverse effects of herbicides and 
pesticides, none of the eight plans in table 6-1 
included this information. Even though this infor
mation was not in the plans, staff from these forests 
stated that they report herbicide and pesticide use, in 
compliance with regional or State requirements 
(137). 

Levels of Monitoring 

The Forest Service defines monitoring at three 
different levels: 1) implementation monitoring, or an 
evaluation of whether management activities are 
carried out according to the forest plan; 2) effective
ness monitoring, or an evaluation of whether the 
management activities meet the plan objectives; and 
3) validation monitoring, or an evaluation ofwhether 
the initial plan assumptions are correct (267) . (See 
box 6-A.) To date, complaints with implementation 
monitoring have been the most common, but prob
lems with all three levels of monitoring have led to 
criticism of the management plans. 

Implementation monitoring poses the question: 
"Did the Forest Service do what they said they 
would do?" Many monitoring programs have been 
criticized for promising too much (42, 248). For 
example, personnel needs in the Chequamegon 
National Forest's monitoring plan for the next 6 
years (1990 to 1996) call for an increase of 95 
percent in the number of work days over that of 
1989-an unlikely scenario (238). As implied in the 
plan, however, the proposed increase would consid
erably enlarge the scope of the monitoring program 
and provide the forest with greater knowledge of the 
condition of its resources.5 

The Idaho Panhandle monitoring plan has been 
criticized for uneven monitoring-items that are 
easy to quantify, like the size of timber cutting units, 
were successfully monitored, while items less easily 
quantified, e.g., wildlife and fish population trends, 
were less successfully monitored. Some items were 

Forest Plan Goal: To maintain stream tempera
ture by keeping 10 percent ofMoose Creek in shade 
and thereby maintain trout populations in Moose 
Creek. 

Forest Plan Standard and Guideline: Do not 
remove any trees within 15 feet of a stream. 

Implementation Monitoring: Did the forest do 
what they said they would do? Did the forest 
remove any trees within 15 feet of the stream? 

Effectiveness Monitoring: Did the Forest Service 
accomplish what they set out to do, and did they do 
it in the most efficient way? Can the trout popula
tions in Moose Creek be maintained by not 
removing any trees within 15 feet of the stream? 

Validation Monitoring: Are the Forest Service 
goals and objectives appropriate? Does maintaining 
10 percent of Moose Creek in the shade keep 
temperatures from rising above the limit for main
taining trout populations? 

1InformationadaptedfromHandout 11.13, Unit 11, Monitor
ing and Evaluation of the Forest Plan Implementation Course 
1900-01. 

not monitored at all (e.g., the status of certain 
wildlife species and effects of management on 
insects and disease) (42). 

Effectiveness monitoring poses the question: 
"Did the Forest Service accomplish what they set 
out to do, and did they do it in the most efficient 
way?" The forest plans have been criticized for 
inaccurate reporting ofresource conditions. An audit 
by the Idaho State Department of Lands found that 
some timber sales on the Idaho Panhandle had 
unacceptable implementation of best management 
practices (BMPs). In 1989, the forest began a 
program to determine if the BMPs were successful 
in meeting State water quality requirements. At least 
four of the planned watershed monitoring programs 
were not completed due to lack of funding and 
personnel (42). 

Validation monitoring poses the question: ''Are 
the Forest Service goals and objectives appropri
ate?" Regardless of specific monitoring programs 
developed by the Forest Service, the programs must 

SThe forest has been increasing spending related to forest plan monitoring, going from $0 specifically allocated to forest plan monitoring in fiscal 
year 1988 to over $50,000 in fiscal year 1991 (letter from Forest Service to OTA, Aug. 20, 1991). 
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be defendable in terms of rigorous study design and 
analysis (174). If, as is often the case, the forests 
have not carried out the proposed monitoring 
activities it is difficult to evaluate this question. 
Thus, investigations of Forest Service monitoring 
cannot evaluate the appropriateness of Forest Serv
ice goals and objectives because there are few data 
to analyze and defend. 

Summary and Conclusion 

Monitoring on the national forests involves the 
repeated inventory of managed resources to deter
mine conditions and trends. Because the Forest 
Service is directed to maintain a comprehensive 
survey and analysis of conditions of renewable 
resources under its jurisdiction (section 3(b)), the 
focus of this section of the law is really monitoring 
rather than point-in-time inventory (174). It is still 
early to determine whether the Forest Service has 
successfully met its monitoring requirements
some of the forests have not yet issued monitoring 
reports. The monitoring the Forest Service has 
scheduled, however, often has not been imple
mented. The forests have typically promised more 
than they have been able to deliver. 

One way of reducing measures of ecosystem 
health to a manageable level is to review the 
relevance of the chosen measures to human concerns 
(127). Important characteristics to include in an 
inventory and monitoring program relate directly or 
indirectly to something that people are concerned 
about. Identifying these characteristics may require 
an explanation of why the measure is relevant. 

Newly proposed regulations (287) may strengthen 
the role of monitoring in the planning process. The 
agency may place renewed emphasis on integrated, 
multiresource programs and an ecosystems ap
proach. Given the lack of money for detailed 
monitoring, however, the forests need to reevaluate 
their monitoring plans. The plans must reflect more 
accurately what is possible and what is most 
important to accomplish under staff and budget 
constraints and according to public interest. 

SPECIAL ISSUES 

Biological Modeling 

Environmental planning requirements of NFMA 
are varied and extensive. In fact, the data required 
from the Forest Service by law ''are far beyond those 

ever compiled by the Forest Service or anyone else 
..." (51) Historically, most forests have lacked 
data useful to forest planning, including reliable data 
on tree growth and yield (particularly for regener
ated stands in plantations) and up-to-date vegetation 
maps (64). Forestry research also had not provided 
much support in the way of practical biological 
models for forest planning (64). After NFMA, the 
overwhelming task facing forest planners was to 
come up with reliable, desirable plans for large, 
complex, million-acre areas-a task requiring a lot 
of data, time, money, and a skilled workforce. Not 
enough of any of this was provided to the agency to 
accomplish the tasks required in NFMA (64). 

As abstractions and simplifications of reality, 
biological models depict relationships among envi
ronmental factors ( 174 ). Models represent a theoret
ical framework for understanding the environment. 
Simplification is necessary in model development, 
to describe complex systems in comprehensible 
ways. The extent and form of the simplification are 
critical, because if the simplification is not appropri
ate, management decisions based on the model will 
be faulty (174). Inappropriate simplification of 
models has resulted from poor quality data, data that 
emphasize the timber resource, and failure to recog
nize the importance of scale in study design. 

Data Problems 

Despite RPA/NFMA requirements for integrated, 
multiresource inventories, Forest Service inventory 
and monitoring have failed to support models 
depicting resource interplay within a complex envi
ronment (174). The historic emphasis on timber in 
Forest Service management has led to inventory data 
that fit into models for timber production forecast
ing. Forest models developed for FORPLAN em
phasize the growth, manipulation, and harvest of 
trees (64). (See also ch. 7.) FORPLAN's emphasis 
on timber management reflects both the design of 
FORPLAN and the lack of reliable theory and data 
to quantify nontree outputs. Except for timber 
assessments, ''Land managers have had to rely on 
intuitive judgment rather than the evaluation of 
systematically organized data sets and processes'' 
(135). FORPLAN directly or indirectly links outputs 
such as forage, water, sediment, recreation, fish, 
visual quality, and wildlife habitat to forest manage
ment through land allocations and restrictions on 
timber production (64). For example, FORPLAN 
rarely contains a reliable, well-documented, quanti
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tative yield table to represent nontimber outputs and 
how they respond to use and development. In many 
cases, the existing inventories emphasizing timber 
are now driving model development, rather than the 
models driving data collection by generating hy
potheses that determine critical variables and appro
priate sampling designs (174). 

Wildlife managers are especially challenged to 
provide sufficient and reliable data on nongame 
species, which are essentially new to the inventory 
(304). Models have been developed to estimate 
effects of forestry activities on these species and to 
forecast trends in abundance. However, many wild
life population models have been developed on 
assumptions about habitat suitability that may not be 
valid (304). For example, one common assumption 
is that species abundance can be used as an index to 
habitat suitability. Challenges to this assumption 
suggest that indices based on demographic parame
ters (e.g., clutch size or growth rate) may prove to be 
more reliable than indices based on abundance (96, 
302). Another common assumption in wildlife 
population models is that populations change in 
proportion to the availability of suitable habitat 
(304). However, animal numbers may be held below 
carrying capacity by other factors, including preda
tion, parasitism, competition, weather extremes, and 
unpredictable events. 

Even if wildlife population models are correct in 
assuming that abundance may be a good measure of 
habitat suitability, critics claim that the available 
data are still insufficient to draw conclusions for 
guiding management activities (304): 

Existing inventory techniques are generally too 
expensive and they require more skilled personnel 
than are available ... To date, no comprehensive 
system for monitoring wildlife resources on a major 
land-management unit has been developed and 
tested ... 

Questions have also been raised regarding logistical 
procedures for updating files that are used to build 
biological models. Verner (304) claimed that efforts 
to update inventories on national forests ''have been 
marginally successful because of cost and lack of 
suitable computerized data files.'' 

Scale Problems 

Use of appropriate scale is also a problem in the 
modeling of biological systems for the national 
forests. The characteristics of ecological systems 

differ at different scales. For example, small plots 
surveyed for bird species may show that two species 
are found in different habitats, perhaps in forests of 
different age classes. When surveying at a broader 
scale, the two species may be associated together 
rather than with other species that occur in more 
distinct habitats, such as cattail marshes or sedge 
meadows. Thus, inventory results would vary de
pending on the scale of survey. 

[I]f we study a system at an inappropriate scale, 
we may not detect its actual dynamics and patterns 
but may instead identify patterns that are artifacts of 
scale (319). 

Each forest is unique at the continental scale, 
since major environmental factors such as geologic 
features, temperature, and precipitation vary through
out the country (172). Each forest is also unique, 
however, at the local level, where topography, 
geology, and history influence conditions. It is 
important that management decisions recognize the 
appropriate scale of influence and impact of man
agement activities. Section 6(b) of NFMA requires 
that a systematic interdisciplinary approach, includ
ing economic and environmental considerations, be 
used to evaluate management alternatives. This 
implies that the plans will show interactions among 
the managed resources. Shugart and Gilbert (234) 
conclude that: 

One might argue that the Forest Service should 
not be trying to do such comprehensive planning 
forest-wide, and yet the National Forest Manage
ment Act states that a single plan must be produced. 

One approach to improve the usefulness of 
biological models in forest planning is to treat 
models as tools rather than goals: 

The goal is to apply research findings usefully to 
predict management effects ... The model is but one 
tool to reach the goal (36). 

Management is, in many respects, an experiment in 
applying models to the real world. Results are 
monitored to evaluate and improve the models 
(146). Development of multiple-resource models 
with linkages to a geographic information system 
are described as particularly promising for inte
grated analysis at various scales (146). GIS can 
provide information on resources with site specific
ity in an accessible format and assist in the evalua
tion ofresults from the models and in the estimations 
of environmental effects (278). 
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Biological Diversity 

Legal Requirements 

Biological diversity refers to the variety and 
relative frequency of living organisms (174). Eco
system interactions are integral components of 
biological diversity, and biological diversity , in turn, 
determines ecosystem interactions. Morrison ( 174) 
offered the following analogy for understanding the 
relationship between biodiversity (biological com
ponents of the ecosystem) and ecosystem function
ing: 

You can count all the parts of a vehicle and assess 
their condition individually without being assured 
that the assembled vehicle will start, or how well it 
will run over the long term. The fewer parts you 
inventory and monitor, the less likely you will be to 
predict whether the finished product is complete and 
how it will function. 

NFMA directly refers to maintaining biological 
diversity in the land and resource management 
plans. Section 6(g)(3)(B) states that the regulations 
for developing the plans are to: 

. . . provide for diversity of plant and animal 
communities based on the suitability and capability 
of the specific land area in order to meet overall 
multiple-use objectives . .. 

The Committee of Scientists interpreted this as 
clear congressional intent for considering diversity 
throughout the planning process and for maintaining 
or increasing the diversity of plant and animal 
species and of biological communities (48). 

The Forest Service regulations repeat and expand 
on NFMA's guidance to provide for diversity of 
plant and animal communities in the forest plans: 

Forest planning shall provide for diversity of plant 
and animal communities and tree species consistent 
with the overall multiple-use objectives of the 
planning area. Such diversity shall be considered 
throughout the planning process. Inventories shall 
include quantitative data making possible the evalu
ation of diversity in terms of its prior and present 
condition. For each planning alternative, the inter
disciplinary team shall consider how diversity will 
be affected by various mixes of resource outputs and 
uses, including proposed management practices (36 
CFR 219.26). 

The regulations also limit the loss of diversity to 
be tolerated under prescribed management practices 
(36 CPR 219.27(g)) and recognize that national 
forests are ecosystems and that their management 
requires awareness of the interrelationships among 
resources (36 CPR 219.1(b)(3)). The regulations 
specify biological diversity as a criterion for evaluat
ing lands as potential wilderness areas (36 CPR 
219.17(a)(2)(v)). 

In addition to the requirement to inventory and 
monitor the diversity of plant and animal communi
ties, Forest Service regulations require the forests to 
maintain viable populations of species: 

Fish and wildlife habitat shall be managed to 
maintain viable populations of existing native and 
desired non-native vertebrate species in the planning 
area (36 CFR 219.90). 

A viable population is defmed as ''one which has the 
estimated numbers and distribution of reproductive 
individuals to insure its continued existence is well 
distributed in the planning area" (36 CPR 219.9). A 
Department of Agriculture regulation6 extends the 
requirement beyond vertebrates, to maintain at least 
viable populations of "all existing native and 
desired non-native plants, fish, and wildlife spe
cies" (321). Population viability is one part of 
biodiversity, since diversity clearly declines when 
species go extinct (174). Thus, inventory and 
monitoring for diversity must estimate the numbers 
of organisms as well as assess the relationship 
between the numbers and population viability (174 ). 

Wilcove (321) argued that forest plans have failed 
to address the issue of conservation of biological 
diversity adequately. The current approach tends to 
increase populations of widespread species at the 
expense of rarer species, because each national 
forest can assure viable populations for common 
species but not for uncommon species. In contrast, 
a regional approach considering all landowners 
could better fulfill the intent ofpreserving biological 
diversity in all natural ecosystems (321). 

The inadequate treatment of biological diversity 
has been blamed, at least in part, on the failure to 
identify measurable attributes of diversity for inven
tory and monitoring programs (184). Noss (184) 
outlined a characterization of biodiversity that 
identified three biological components-composi

6U .S. Department of Agriculture, Departmental Regulation 9500-4, Fish and Wildlife Policy, Aug. 22, 1983. 
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tion, structure, and function--for four levels of 
diversity-regional, community, population, and 
genetic. Others have also called for conservation of 
biological diversity using a more comprehensive, 
landscape-level approach (107, 318). 

Diversity in NFMA Planning 

Although NFMA requires the national forests to 
inventory diversity, neither the law nor the regula
tions specify the kinds of data needed to create such 
inventories. Forest plans, therefore, vary in the data 
they consider in their evaluation of diversity (238). 

A review of 20 national forest plans showed that 
most of the forests specified the level of diversity, 
stated the diversity level in terms ofoverall multiple
use objectives, discussed the consequences of the 
diversity level provided, and justified the reductions 
in existing diversity in terms of multiple-use objec
tives (167). Management prescriptions to provide 
for diversity of the natural forest, however, were not 
identified by any of the forests and only one 
compared diversity of past and present conditions. 
Also missing were quantitative measures of the 
distribution and abundance of plant and animal 
species. Most forests (60 percent) used the percent of 
total forest acreage in different age classes as a 
surrogate measure of animal diversity. Seven forests 
(35 percent) measured diversity as the percent 
change in forestwide habitat capability for manage
ment indicator species. Specific measures of plant 
diversity were not included, under the assumption 
that animal (habitat) diversity reflects vegetative 
diversity (167). (See also the following discussion of 
indicator species.) The study concluded that al
though the 20 forests generally conformed with 
NFMA requirements to provide for diversity and 
show effects of outputs on diversity, the measures of 
diversity were general values for tree age classes or 
animal numbers, rather than specific measures for 
plant and animal communities and species distribu
tion and abundance. These measures were also 
insensitive to effects of different management op
tions on diversity (167). 

Timber and range vegetation types are the most 
common measures of diversity in these plans of 
forests listed in table 6-1. The Bitterroot, Eldorado, 
and San Juan Forests included old-growth forest, but 
surprisingly, the Siskiyou did not-even though 
old-growth forest protection has been an issue in that 
region. Six of the forests (Coconino, Eldorado, San 
Juan, Siskiyou, Nantahala/Pisgah, and Nicolet) in-

eluded wildlife habitat measures in their inventories 
of diversity. All of these measures of diversity, 
however, fail to adequately evaluate spatial, tempo
ral, and structural characteristics ofbiological diver
sity (137). Three of the forests have developed 
special inventories to address these shortfalls. The 
Eldorado National Forest greatly expanded its plant 
inventories; the Siskiyou participated in a regional 
inventory of vegetative communities that will in
clude measures of fragmentation and biological 
corridors; and the Nantahala/Pisgah, in response to 
a successful administrative appeal based on the 
inadequacy of the diversity section of the forest plan, 
is evaluating alternative inventory methods to deter
mine status and trend of diversity (137). 

To compile information on diversity, the Che
quamegon National Forest staff used data from the 
Wisconsin Department of Natural Resources on 
vertebrate species, selected sensitive and game 
vertebrate species, rare vascular plants, and potential 
research natural areas . . The forest also used general 
vegetation information from its Vegetation Manage
ment Information System (238). These data, like the 
biological diversity data collected on other forests, 
are incomplete in that no species list was available 
for invertebrate animals and no information was 
available for nonvascular plants, lichens, and fungi. 
The Chequamegon Forest has taken steps to resolve 
some of these problems by enlarging the scope of 
diversity information and by focusing monitoring 
efforts on species and processes of greatest public 
concern or those most affected by forest manage
ment. Examples of programs to be added include 
monitoring the reproduction of white cedar and the 
use of various plant foods by mammals (238). 

Several plans have been criticized for promoting 
management practices that do not protect the biolog
ical resources of the National Forest System: forests 
are being converted to monocultures, genetic diver
sity is not being enhanced, and animal habitats are 
being fragmented (321). Plans from national forests 
in Florida, for example, promote management prac
tices that will convert longleaf pine forests into 
stands of species that would not occur there natu
rally. The f'mal plan for the Ouachita National 
Forest, in Arkansas and Oklahoma, was criticized 
for managing almost solely for pine forests and for 
decreasing genetic diversity by artificially regener
ating clearcut stands with pine. Restrictions on 
clearcutting and pine plantations were considered 
for this area in the Winding Stair Mountain National 
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Recreation and Wilderness Area Act.7 However, 
only an annual timber management report and an 
advisory committee were finally specified in the act. 
The plans for the Arapaho/Roosevelt and Shoshone 
National Forests (in Colorado and Wyoming, re
spectively) were criticized because they would 
allow a high level of forest fragmentation. Biologi
cal diversity would not be protected (321). 

Indicators 

General Indicator Concept 

An indicator has been defmed as: 

A characteristic of the envirorunent that, when 
measured, quantifies the magnitude of stress, habitat 
characteristics, degree of exposure to the stressor, or 
degree of ecological response to the exposure.8 

Indicators have been used as an index of conditions 
that are too difficult, inconvenient, or expensive to 
measure directly (140). Indicators can streamline 
investigations of environmental conditions by mini
mizing the number of characteristics that need to be 
measured. Indicators may be of several kinds. Some 
may be ecological in that they provide information 
on the biological condition ofa resource. Others may 
be stressor indicators, providing information on 
environmental hazards, or management indicators, 
providing information on management activities. 

While saving time and money, the indicator 
concept has been criticized for presenting an over
simplified view of environmental conditions. Indi
cator species, in particular-in contrast to the 
broader indicator concept that can include character
istics such as climatic fluctuations or levels of 
nutrients in tree foliage in addition to individual 
species-have been described as misleading: 

Indicator species often have told us little about 
overall envirorunental trends, and may even have de
luded us into thinking that all is well with an environ
ment simply because an indicator is thriving (184). 

A poor selection process for indicator species could 
lead to poor assumptions about the effects of an 
environmental hazard, such as a chemical pollutant. 
For example, assuming that a chosen indicator 
species will decline if the chemical pollutant is 
harmful to its food source may not be effective if the 

chosen indicator does not depend solely on that food 
source. Declines in other species that do rely solely 
on the affected food source might go unnoticed 
because these species were not monitored. 

Recommendations to make the use of indicators 
more rigorous include: a clear statement of goals; 
thorough biological knowledge of the indicator; and 
peer review of assessment design, methods of data 
collection, statistical analysis, interpretations, and 
recommendations (140). The most useful indicators 
will be sensitive to stress, responding to it rapidly in 
a predictable way; be easy and economical to 
measure; and be relevant to the goals of the 
investigation (127). A set of carefully selected 
indicators, rather than a single indicator species, is 
more likely to exhibit all of the characteristics 
recommended as selection criteria (184). 

Forest Service Use of Management 
Indicator Species 

Forest Service regulations require the forests to 
select and monitor a set of management indicator 
species (MIS) (36 CPR 219.9). The Forest Service 
regulations list five categories to be represented 
when selecting MIS: 1) endangered or threatened 
species identified at the State or Federal level; 2) 
species sensitive to planned management activities; 
3) game and commercial species; 4) nongame 
species of special interest; and 5) ecological indica
tor species that are used to monitor the effects of 
management practices on other species. Following 
the general indicator concept, the MIS chosen to 
represent these categories act as surrogates for 
measuring environmental conditions of the forest 
communities. Management indicator species differ 
from other types of indicators in that: 1) they are 
species (in contrast to characteristics); 2) they 
indicate the effects of management activities (in 
contrast to effects of other events such as natural 
disasters or changes in rainfall); and 3) they indicate 
the effects of management activities on forest 
resources (not solely on other species). The use of 
MIS assumes that some relationship exists between 
a prescribed management activity and the presence 
or abundance of the MIS (174, 189). 

As with the indicator concept itself, several major 
problems confront the use of MIS: guidelines have 

7Act of Oct. 18, 1989, Public Law 100-499 (102 Stat. 2491). 

SU.S. Environmental Protection Agency, "Environmental Monitoring and Assessment Program, Ecological Indicators," Office of Research and 
Development, Washington, DC, September 1990. 
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not been set for the selection of species; training and 
expertise to select, monitor, and analyze MIS have 
been lacking; and some species are ignored in the 
inventory process (174, 189). With no guidelines for 
the selection of MIS, selection processes vary 
among forests. Some are criticized for choosing an 
insufficient number of indicators, others for choos
ing indicators that are not related to ecosystem con
ditions. The following examples illustrate specific 
problems some forests have had with the use ofMIS. 

The Idaho Panhandle National Forests and the 
Cibola National Forest fell short in their selection of 
an adequate number of indicators and their collec
tion of data on chosen indicators (42, 166). On the 
Idaho Panhandle, no indicator species existed for 
mature lodgepole pine which covers a major part of 
these forests. Also on the Idaho Panhandle, no data 
were available on populations or population trends 
for most of the nongame indicator species (marten, 
pileated woodpecker, and goshawks) (42). On the 
Cibola, inventory data were also nonexistent for 
population size and distribution of nongame indica
tor species (166). 

The Chequamegon National Forest plan recog
nized 25 ecological community types, but only 
identified 15 indicator species to evaluate conditions 
in these communities. Deciduous trees dominate at 
least half of this forest, but the stands were lumped 
into two classes: young/mature hardwoods with 
ruffed grouse as an indicator, and old-growth 
hardwoods with the pileated woodpecker as an 
indicator. Under this classification, several commu
nities (a young, even-aged stand of red oak and red 
maple, an uneven-aged pure stand of sugar maple, 
and a mixed stand of basswood and yellow birch) 
would all be lumped into one category. Tracking 
populations ofruffed grouse and pileated woodpeck
ers would poorly represent changes in these commu
nities or in their other constituent species (238). 

Also in the Chequamegon plan, two species were 
selected as aquatic indicators, but were dropped 
from the list because ''little management of aquatic 
habitats is planned for this decade" (238). Thus the 
potential effects of such management activities as 
timber harvesting or road construction on aquatic 
ecosystems are ignored. In addition, one of the 
chosen indicator species did not depend on natural 
conditions for reproduction in the forest. The mus
kellunge, a game fish stocked in the lakes and 
streams in the Chequamegon National Forest by the 

Wisconsin Department of Natural Resources, was 
chosen as the sole "ecological" indicator for warm 
water habitats in the forest. But because of artificial 
stocking, muskie population numbers are inaccurate 
indicators of the effects of national forest manage
ment (238). 

A review of 104 draft and fmal plans for 118 
national forests showed that the majority failed to 
choose a wide spectrum of indicator species and 
overlooked the advantages of selecting plants and 
some invertebrates: 

Ninety-three plans did not have any plants on their 
MIS lists, other than species already listed as 
threatened or endangered by the federal government. 
Eighty-seven did not include any unlisted inverte
brate animals, despite the fact that invertebrate 
animals constitute the vast majority ofliving species. 
Of the 1,439 MIS in these plans (excluding federal 
threatened and endangered species), 50 percent were 
birds, 27 percent were mammals, 17 percent were 
fishes, two percent were reptiles and amphibians, 
less than one percent were invertebrates, two percent 
were plants, and two percent were multi-species 
assemblages of birds, plants, fishes, or invertebrates 
(321). 

Thus, while birds and mammals can serve as good 
ecological indicators for other species with smaller 
area requirements, an MIS list composed only of 
vertebrate animals will be inadequate for protecting 
all rare plants or invertebrate animals in a given area 
(321). 

Indicator Species and a Monitoring Program 

The selection of appropriate management indica
tor species must be combined with an adequate 
monitoring program. The Forest Service regulations 
state that: 

Population trends of the management indicator 
species will be monitored and relationships to habitat 
changes determined (36 CFR 219.19(a)(6)). 

The goal of monitoring MIS on the national forests 
is to verify assumptions in the forest plans about 
effects of management activities on ecosystem 
health. Monitoring MIS can lead to needed changes 
in management activities. Three important compo
nents of a successful monitoring program include: 
1) a scientifically sound method for assessing popula
tions of the MIS in question; 2) a reasonable 
frequency of measurement; and 3) a standard for 
population levels or degrees of change in population 
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size, density, or distribution that triggers a reanalysis 
of management activities. 

Monitoring programs in many forest plans do not 
meet these standards (321). Some plans propose 
onl~ to monitor habitats rather than populations, 
while others call for only infrequent monitoring of 
the MIS-populations may be counted only once 
every 5 or sometimes 10 years. This infrequent 
monitoring will only detect the most drastic popula
tion changes and will not alert the forest in time to 
avert or alter destructive management activities. 

Summary and Conclusions 

Forest planning under NFMA requires a tremen
do~s database accompanied by time, money, and 
tramed staff. Emphasis on timber management and 
the lack of data on nontree outputs has hindered the 
development of thorough and accurate biological 
models to assist forest planning. Questions have 
been raised on the validity of assumptions, the 
adequacy ofupdating and maintaining data files, and 
the use of appropriate scale. Future models to aid 
planners in forest resource management must take 
advantage of new technologies in data collection, 
storage, and updating and must pay closer attention 
t~ sc~e of analysis as well as to more comprehen
Sive, mtegrated analysis of renewable resources. 

NFMA and the forest planning regulations make 
repeated reference to maintaining biological diver

sity in the national forests. Treatment of this issue in 
the plans, however, has not received favorable 
reviews. The Forest Service lacks adequate inven
tory data to address diversity questions, and critics 
assert that the agency has a short-term, myopic view 
of conservation of biological diversity rather than a 
long-term, comprehensive approach. 

Problems with the use of management indicator 
species make this requirement subject to varied 
interpretations and criticisms. It is not economically 
feasible to study all species on a forest; the MIS 
con~ept offers a less costly alternative to tracking 
envrronmental trends. Application of the MIS con
cept to the national forests, however, has been 
described as neither efficient nor effective. Contin
ued use of indicators on the forests should involve an 
effort to improve the selection process as well as a 
more comprehensive approach to evaluating the 
forest ecosystem. This comprehensive approach 
should include analysis ofmanagement indicators as 
well as indicators of habitat conditions and ecologi
cal processes. The national forests may have numer
ous chances to revise and expand the characteristics 
~hosen ~ indicators, but interest in collecting 
information for determining long-term trends dis
courages this from happening often. It is important 
that the forests select an adequate number of 
indicators that will provide the maximum amount of 
information with reasonable monitoring ease. 

297-904 0 - 92 - 5 
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Chapter 7 

Technologies for National Forest Planning 

The National Forest Management Act of 1976 
(NFMA) does not explicitly require the use of any 
particular technologies in preparing and revising 
forest plans. However, NFMA establishes various 
resource quality standards, and specifies various 
considerations for the planning process. While a 
variety of techniques are available for organizing 
and analyzing information to meet these require
ments, the Forest Service chose one particular 
computermodel-FORPLAN-as the principal ana
lytical tool for forest planning. 

FORPLAN is a complex and expensive computer 
program. Some have blamed FORPLAN for a costly 
and time-consuming planning process, and have 
asserted that FORPLAN has increased the contro
versy over national forest management. Congress 
asked OTA to assess Forest Service planning partly 
to determine if FORPLAN has helped or hindered 
the process. This chapter briefly examines planning 
technologies that exist, reviews the development of 
FORPLAN, and discusses FORPLAN's strengths 
and weaknesses for supporting the forest planning 
process. 

RELEVANT PLANNING 
DECISIONS 

To assess the planning technologies, it is neces
sary to understand the decisions to be made in the 
planning process. As discussed earlier in this report, 
the purpose of national forest management is to 
accommodate uses and produce outputs while sus
taining ecosystems. (See ch. 3.) Thus, technologies 
that can allocate (analyze spatially) and/or schedule 
(analyze temporally) could be useful in decision
making, while technologies that assess the effects of 
decisions on ecosystems and values could be useful 
in understanding the consequences of decisions. 

Because of the concerns over clearcutting in the 
early 1970s, NFMA focused on protecting the forest 
environment during timber harvesting (123). (See 
ch. 4.) NFMA included two particular provisions 
that lend themselves well to computer analysis. The 

first, section 6(k), prohibits most timber harvesting 
from lands identified as not suited for timber 
production, ''considering physical, economic, and 
other pertinent factors to the extent feasible, as 
determined by the Secretary.'' In essence, this 
provision requires a land allocation decision, based 
in part on an economic (temporal) analysis of timber 
production. 

The second provision, section 13(a), generally 
limits timber sales (the allowable sale quantity, or 
ASQ) to a level that can be sustained in perpetuity; 
this requirement is commonly known as nondeclin
ing even flow (NDEF). Assuring that the plans 
provide this perpetual, sustainable flow is a long
term scheduling problem, based in part on the land 
allocation decision under section 6(k). 1 The long 
timeframe for managing timber makes both the 
allocation and scheduling decisions well suited for 
analysis using computer technology. 

These provisions of NFMA limit timber harvest
ing based on certain specified criteria. The Multiple
Use Sustained-Yield Act (MUSYA) and NFMA 
further require that timber harvesting be coordinated 
with other uses. Decisions coordinated to allocate 
and schedule the various uses and outputs are one 
means to minimize conflicts and to accommodate 
compatible activities. Again, computer models can 
be useful in analyzing the allocation and scheduling 
decisions for timber production as well as other uses 
and outputs. 

The various legal requirements of MUSYA and 
NFMA imply a sequential analysis. Lands suitable 
for timber production are identified, the ASQ is 
determined, and finally timber management is coor
dinated with other uses and outputs. Notably, both 
sections 6(k) and 13(a) provide exceptions to their 
limitations on timber harvesting based on multiple
use considerations. Thus, arguably timberland suita
bility and ASQ are to be determined without 
limitations based on multiple-use coordination (293). 
However, Forest Service practices make these three 
analyses (timberland suitability, ASQ determina

'Some observers have noted that current techniques and the cyclical Forest Service planning process could lead to declines in the ASQ in each 
subsequent plan for a national forest, contrary to the intent of nondeclining even flow in NFMA (163). Such an occurrence can apparently be made 
insignificant with additional restrictions on the current models (134), and thus this difficulty is not considered in this Assessment However, further 
analysis of this possibility by the agency may be warranted. 

-127



128 • Forest Service Planning: Accommodating Uses, Producing Outputs, and Sustaining Ecosystems 

tions, and multiple-use coordination) simultane
ously. The regulations for implementing section 6(k) 
specifically include multiple-use benefits for deter
mining the suitability of lands for producing timber. 
By including multiple-use benefits in determining 
timberland suitability, multiple-use considerations 
also have been included in determining the ASQ. 
Thus, the Forest Service has chosen to combine 
timberland suitability, ASQ determination, and multiple
use coordination in one large, allocation and sched
uling problem. 

TYPES OF PLANNING 
TECHNOLOGIES 

Two types of computer modeling are useful for 
analyzing alternative plans. One approach-simu
lation-imitates the relevant system, and is used to 
examine how important measures change when the 
decisions or inputs change. The other--optimization
attempts to maximize or minimize important meas
ures within the system's limits. Optimization mod
els are often preferred for supporting decisionmak
ing, but may not be relevant if one cannot define all 
the variables that should be optimized. Furthermore, 
because optimization models (and the calculations 
they require) are often much more complex than 
simulations, they can be very expensive to use. 

It is important to note that computer models are 
not perfect duplicates of the real world. Reality is 
generally too complex to replicate precisely. Thus, 
models necessarily simplify the real world. None
theless, the results of useful models must approxi
mate the actual results of management actions. 
Models are tested (verified, in technical parlance) to 
determine if their results are sufficiently similar to 
reality to make the model useful. Computer model 
results, however, are still only estimates ofwhat will 
happen. This, together with the human responsibility 
for decisions, is why computer models are used to 
support decisionmak:ing, rather than to make deci
sions. 

Computer tools contribute to forest planning in 
two ways-by assisting in allocation and scheduling 
decisions and by assisting in estimating the conse
quences of decisions. Additional techniques can be 
used to supplement and coordinate the technologies 
that contribute to allocation and scheduling deci
sions and that estimate impacts. 

Decision Support Technologies 

Resource Scheduling Decisions 

Resource scheduling decisions determine the 
levels of uses and outputs that will occur over time. 
Most scheduling tools used in business are optimiza
tion models, determining the "best" (typically most 
profitable) timing for activities within the con
straints of the systems. Common scheduling models 
include inventory models for reordering decisions, 
transportation models for the delivery of goods, and 
models for determining the optimum mix of outputs 
from a common input. These latter two models both 
use linear programming, a tool that achieves an 
objective function within the constraints of the 
system. For example, linear programming is used in 
determining the output mix in the refining of crude 
oil: the output of the model (the solution) identifies 
the most profitable mix of gasoline, kerosene, fuel 
oil, and other petroleum products, within the con
straints of current prices for each product; the 
relationship among the products (producing more of 
one product reduces the amount of other products 
that can be produced); the costs to produce each 
product (which increase as the quantity produced 
from a barrel ofcrude oil increases); and the capacity 
of the refmery. 

Natural resource scheduling is, in many ways, 
comparable to the oil refmery decisions. Forest lands 
have the ability to produce a variety of uses and 
outputs, with varying prices and values. The uses 
and outputs are related, sometimes complimentarily 
but also in ways that are competing or incompatible. 
The fmancial and environmental unit costs vary, in 
part, with the level of each use and output produced. 
And production is limited to levels that can be 
sustained in perpetuity. As described below, the 
Forest Service chose a linear programming approach 
-FORPLAN-for assisting in resource scheduling 
and other forest planning decisions. The requirement 
to assure sustainable timber production over long 
periods and the complex interrelationships among 
the various resources make linear programming 
quite useful in attempting to maximize resource uses 
and outputs within long-run, ecological limits. 

Linear programming, however, has inherent limi
tations in supporting resource scheduling decisions. 
First, linear programming requires massive amounts 
of data to define the interrelationships among 
resources and the changes that result from manage
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ment activities. Linear programming also is deter
ministic-risk and uncertainty cannot be included in 
the model, even though they are common in natural 
systems (65, 234). Finally, linear programming is 
linear-all relationships must be direct, continuous, 
and symmetrical (reversible).2 Linearity is a prob
lem because: 1) inputs on one site can affect the 
outputs and management costs of other sites-there 
are indirect effects of management (14, 146); 2) 
some inputs, such as facilities, cannot be adjusted in 
small increments-they are not continuous func
tions (14, 179); and 3) ecosystems may have 
thresholds-irreversible changes can result from 
management activities (65, 118). 

Land and Resource Allocation Decisions 

Land and resource allocation decisions determine 
how uses and outputs are combined (or separated) 
over space. Thus, technologies for supporting allo
cation decisions must be able to evaluate spatial 
relationships among resources. Linear programming 
has some capacity to account for spatial relation
ships (122), and including spatial details substan
tially increases the size, cost, and complexity of the 
model (118). 

The Forest Service has traditionally examined and 
presented spatial relationships with maps, which are 
a part of every forest plan. However, the maps have 
generally been produced by hand, with an enormous 
investment of time and energy. Overlays can be used 
to combine different types ofspatial information, but 
the process of creating and using overlays is 
cumbersome and expensive. Thus, despite its impor
tance, spatial analysis for land and resource alloca
tion decisions in forest planning has been limited by 
the shortcomings of FORPLAN and current map
ping practices. 

Geographic information systems (GIS) are basi
cally computerized mapping systems that can store, 
manage, and analyze spatial information. GIS are 
not optimization systems, but are very useful for 
examining spatial questions. After the user defmes 
the relevant spatial information to be combined, GIS 
can display locations of specified conditions (e.g., 
mature timber on moderate slopes) or of situations 
sensitive to certain management activities (e.g., 
highly erodible soils or critical habitat for an 
endangered species). The Forest Service has been 

testing a variety of GIS, and expects to have GIS 
available at each national forest eventually. 

GIS also has limitations for use in forest planning. 
First, the systems require sizable investments in 
computers, plotters, and software. The General 
Accounting Office (255) recently concluded that the 
Forest Service has not adequately analyzed the 
alternatives to the estimated $1.2-billion investment, 
and to date, Congress has not funded GIS acquisition 
by the Forest Service. In addition, GIS require 
spatial information, and putting such information 
into the systems is generally an expensive and 
time-consuming manual process. However, the cost 
of putting spatial information into a GIS may not 
much exceed that of manual mapping currently used 
in forest planning. 

Impact Assessment Technologies 

Ecological and Environmental Impacts 

Examining the likely ecological and environ
mental impacts of management decisions is an 
important part of forest planning. Resource simula
tion models are the principal technologies used for 
this purpose. Resource simulations quantify the 
relationships within natural systems, and attempt to 
estimate the likely results of management actions. 
Many simulations have been developed for single 
resources; the most common are timber growth-and
yield models, although the Forest Service has also 
developed sediment yield and wildlife habitat mod
els. A few have attempted to simulate changes in 
forest and ecosystem structure over time (with and 
without various management activities), but these 
more comprehensive models are usually more ex
pensive to build, test, and use or more simplified, 
and thus less precise in their predictive ability. 

The Forest Service is considered to be a leader in 
developing resource simulation models (146). How
ever, in contrast to scheduling and allocation mod
els, which address common decisions, the diversity 
of resources and resource relationships typically 
leads to unique simulation models that address 
locally or regionally specific issues and problems. 
The diversity of national forest lands and resources 
has prevented the development of universal models. 
The existing models are often used in modifying the 
general FORPLAN model to address local issues, 

, 2Linear programming does not actually require fixed linear relationships. Curvilinear and other relationships can be approximated with multiple 
equations, if the relationships are direct, continuous, and symmetrical. 
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but this has not always been done well (234), and 
some important data and relationships are poorly 
known (72, 278). 

Economic Impacts 

Predicting the economic consequences of man
agement decisions is another important part of forest 
planning. The economics of management is typi
cally examined by comparing the benefits and·costs 
of the proposed activities. Distinct models for such 
analyses exist, but in forest planning it is done with 
FORPLAN. FORPLAN's objective function (the 
goal) is to maximize present net value (PNV)-the 
value of uses and outputs minus the costs, with 
future values and costs discounted to the present. 
(See ch. 8 for a fuller discussion of strengths and 
weaknesses of economic analysis in forest plan
ning.) 

The traditional tool used for assessing local 
economic impacts is input-output analysis. An 
input-output model describes an economy in terms 
of its quantitative fmancial interactions among 
manufacturing, service, and other sectors. The For
est Service has developed a standardized input
output model with localized adaptations-IMPLAN
for estimating economic consequences on each 
national forest. IMPLAN is useful for appraising the 
total economic impacts of a forest plan, but is 
insufficient for evaluating impacts on communities 
(278). (See ch. 8 for a more thorough analysis of 
IMPLAN and its limitations.) 

Supplemental Technologies 

Database Management Systems 

Computerized databases are often used to store 
and manipulate inventory information for the na
tional forests. Computerized databases are essen
tially sophisticated filing systems, with the ability to 
store, sort, and rearrange massive amounts of data. 
Information sorting is the only analytical capability 
of databases, and thus databases are not really 
analytical tools. However, relational databases can 
store inventory information with site relationships, 
and therefore, can provide data for other allocation 
and scheduling models and for impact assessment 
tools. 

In addition, one computerized database can be 
linked to other databases. If uniform structures and 
defmitions are used for inventories, individual 
databases can be aggregated, creating a "corporate 

database" -i.e., nationwide access to local data on 
national forest lands and resources. This would 
certainly assist the agency in the RPA planning 
process. However, the Washington Office has not 
yet decided on the nature and structure of such a 
corporate database. Many forests are delaying the 
initiation of forest plan revisions until they receive 
some direction on database structures and defini
tions (146, 166). 

Knowledge-Based Systems 

Knowledge-based systems (KBS), also known as 
expert or rule-based systems, are relatively new in 
natural resources management. Expert systems can 
be optimization models, depending on the rules 
incorporated into the system, but the goal for such 
systems is to replace traditional computer logic with 
a more humanlike reasoning process (146). Cur
rently, KBS are usually based on "if-then" rules, 
such as ' ' if tree age exceeds the specified rotation 
age, then the stand can be scheduled for harvest'' or 
''if a stream of the specified minimum width, depth, 
and flow lacks spawning gravel, then the stream can 
be scheduled for fish habitat improvement.'' How
~ver, because of our limited understanding of the 
rules and limits of natural systems, KBS are used 
primarily for relatively simple, repetitive decisions. 

KBS can also be interactive, such that systems ask 
the users a series of questions with subsequent 
questions depending on previous answers. In this 
capacity, KBS can assist decision support and 
impact assessment technologies by assuring that 
appropriate models and information are used. The 
Forest Service is developing a KBS to assist in 
assuring that project planning complies with NFMA 
and NEPA. However, KBS could be expanded to a 
broader role in coordinating information and analy
sis in forest planning. 

Integrated Systems 

Integrated systems combine various technologies 
with systematic, automated linkages. Computerized 
databases can be linked with GIS for allocation 
decisions; with resource simulations for estimating 
ecological and environmental impacts; and/or with 
a linear programming model for scheduling deci
sions. Simulations and GIS can also be linked with 
linear programming. The Forest Service is develop
ing an integrated system-INFORMS-coordinated 
through the Rocky Mountain Forest and Range 
Experiment Station in Fort Collins, Colorado. Parts 
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of the system have been used in various locations, 
but the integrated system has not yet been imple
mented (146). Another integrated system-TEAMS 
-has been developed at Northern Arizona Univer
sity in Flagstaff, Arizona (54). TEAMS is used in 
teaching, and has been applied successfully on the 
Coconino National Forest and on other lands (146). 

As with all planning technologies, integrated 
systems have their limitations. First and foremost, 
the shortcomings of the component technologies 
must be recognized. Computer models cannot give 
perfect answers, because the models necessarily 
simplify reality, and results are less precise than they 
appear (13, 14). Not only modelers and analysts, but 
more importantly, managers and the public, must be 
aware of the limits of the technologies (60). Further
more, the technologies and linkages must be under
standable so that the public (and agency employees 
not involved in planning) can recognize what is 
being evaluated, what the decision criteria and other 
critical standards are, and how the results will be 
used. However, given these cautions, integrated 
systems and the technologies that they integrate can 
be very useful in land and resource management 
planning for the national forests. 

FORPLAN AND FOREST 
PLANNING 

Historically, forestry has focused on sustaining 
the production of timber and other forest products 
over long periods of time. The European tradition 
was to manage forests to achieve a "fully-regulated 
condition,'' with stable annual timber harvests and 
approximately equal forest areas in various stages 
from seedlings to ''mature'' stands. Forestry educa
tion in America followed this tradition (63), but 
European forest regulation could not be adopted 
easily for the unmanaged U.S. forests (122). Various 
methods were developed to regulate harvest rates for 
old-growth timber, and to convert such stands to 
more productive conditions. These methods were 
essentially designed to determine the allowable 
cut-the volume of timber that could be harvested 
annually while forest productivity was maintained. 

Relatively simple approaches to determining 
allowable cuts were used until at least the 1950s 
(122). However, two changes complicated the deter
mination of allowable cuts. The first was the 
increasing importance of the national forests for 
timber and recreation, which led to the enactment of 

the Multiple-Use Sustained-Yield Act of 1960, as 
described inch. 3. The second was the recognition 
in the early 1960s that timber harvests from private 
lands, at least in Washington and Oregon, could not 
be sustained at their historic levels. These concerns 
and the development of computer models led to 
more sophisticated approaches for determining the 
allowable cut from the national forests. 

The Development and Selection ofFORPLAN 

Prior to 1973, the Forest Service had as many as 
48 different types of functional plans for the national 
forests (212). In the initial response to NEPA, the 
Forest Service chose to develop integrated unit plans 
for areas within the national forests. RPA echoed 
this direction by requiring "land and resource 
management plans for units of the National Forest 
System,'' prepared under an interdisciplinary ap
proach. NFMA then provided substantial direction 
on what to consider in developing plans. 

Two linear programming approaches were devel
oped initially to assist in integrated, multiple-use 
management planning for the national forests. One 
approach, the Resource Capability System (RCS), 
focused on site-specific responses to management 
alternatives. RCS analysis was generally organized 
by watersheds, and the model provided timestreams 
for resource yields, site-specific area control, and a 
balanced treatment of all resources (i.e., all resource 
outputs were included in the objective function) 
(125). However, RCS was not widely accepted be
cause of its emphasis on watershed concerns (122) 
and because of its inadequacies for timber harvest 
scheduling and control (125). 

The other approach was the development of a 
long-term timber harvest scheduling model, in
tended to assure the biological sustainability and 
multiple-use compatibility of harvest levels over an 
entire national forest (122). The first such model was 
the Timber Resource Allocation Model (Timber 
RAM), developed in 1971. However, concerns about 
a timber bias and increasing interest in site-specific 
environmental effects led to the development of a 
more sophisticated timber harvest scheduling model, 
the Multiple Use-Sustained Yield Calculator 
(MUSYC). However, MUSYC was considered to 
be just a more sophisticated timber harvest schedul
ing model, rather than an integrated resource manage
ment model (122). Finally, FORPLAN was devel
oped in the late 1970s to overcome some of these 
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limitations. FORPLAN followed the basic approach 
established in Timber RAM and MUSYC, but was 
modified to incorporate some of the advantages of 
RCS, such as timestreams for yields, improved area 
control, and an objective function that inCluded all 
resource outputs (122). 

In 1979, as planning was beginning under the new 
NFMA regulations, the Forest Service became 
concerned that confusion in management direction 
and excessive cost might result from having various, 
competing computer models to assist forest plan
ning. On December 3, 1979, Associate Chief 
Douglas l..eisz sent a letter to regional foresters and 
staff directors designating FORPLAN as the primary 
analysis tool to be used in forest planning (125). 
FORPLAN was chosen because it addressed two key 
issues in forest planning: cost efficiency, and an 
allowable timber sale quantity (the NFMA term for 
allowable cut) within constraints (123). With 
FORPLAN, the Forest Service felt it would have a 
consistent, unified approach to forest planning 
(122). 

FORPLAN has evolved substantially over the 
past 12 years (125). As a result, there are two distinct 
versions of FORPLAN, and more than 10 releases 
(upgrades) of each version (64). Thus, more than 20 
different FORPLAN models have been used in 
forest planning. Furthermore, each national forest 
structures the FORPLAN inputs to analyze relevant 
problems for that forest (173). In essence, each 
national forest has used a unique FORPLAN model 
in developing its forest plan, and will probably use 
a different FORPLAN model when it revises its 
forest plan. 

What Is FORPLAN? 

As noted earlier, FORPLAN is basically a linear 
programming model. It has three distinct parts. The 
first organizes the required information into the 
structure necessary for linear programming; techni
cally, this is called the "matrix generator," because 
linear programming uses matrix algebra. The second 
part is the calculator-the linear program itself. The 
Forest Service uses commercial linear programming 
software for this. The third part of FORPLAN 
presents the solution in a variety of formats, to assist 
in understanding and using the results; this part is 
called the "report writer," because it produces 
various displays of the results. 

Linear programming is a technique for fmding the 
best possible combination of outputs within speci
fied limits. Thus, linear programming essentially has 
three components: 1) the objective function (the goal 
to be maximized or minimized), 2) the constraints 
(the specified limits), and 3) the production func
tions (the relationships between the constraints and 
the objective function). 

The Forest Service has directed that economic 
criteria will be used for the objective function in 
FORPLAN. This function is intended to include all 
national forest uses and outputs, using market prices 
or some other relevant value for unpriced outputs. 
(See ch. 8 for more information on valuation 
techniques.) Future values and costs are discounted 
to the present for comparing alternative investments. 
(Again, see ch. 8.) The objective is then to maximize 
the present net value of outputs by emphasizing 
production of the most "profitable" outputs (those 
with the largest difference between the price/value 
and the cost of production). For example, if recrea
tion is valued at $10 per unit and timber is priced at 
$8 per unit, and if the costs to produce additional 
units is $6 for each, FORPLAN will emphasize 
recreation, within the specified constraints. 
FORPLAN will not necessarily choose only recrea
tion, or even more recreation than timber; the 
selection depends on how recreation and timber 
outputs are related to the constraints. 

A large number and wide variety ofconstraints are 
used in FORPLAN (122). Some constraints are 
absolutes-total forest area, productive capacity, 
minimum requirements or production targets, budg
ets, etc. FORPLAN also includes ''flow con
straints,' ' principally to assure sustained production 
of timber and other outputs over long periods; as 
described above, one flow constraint-nondeclining 
even flow of timber-is specified in NFMA. A third 
category is relational constraints, which allow the 
user to specify relationships among management 
activities and outputs; for example, road construc
tion into a specific area could be required before 
timber harvesting is allowed there. 

Production relationships connect the constraints 
to the objectives. In FORPLAN, these relationships 
are generally defined by analysis areas and manage
ment prescriptions (specific patterns of related 
activities). Each prescription in each area includes 
costs and output yields, to relate possible activities 
to the objective function, and is aggregated for each 
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of the relevant constraints. The prescriptions applied 
to analysis areas are called ''decision variables,'' 
and FORPLAN selects among possible combina
tions to maximize the objective function while 
meeting all of the constraints. 

FORPLAN's Strengths 

FORPLAN has been used because it performs 
certain tasks very well and because it helps organize 
planning around certain issues. The strengths of 
FORPLAN have been described as: its analytical 
capacity, its focus on important issues, its common 
language for analysts, and its protection of agency 
discretion. 

Analytical Capacity 

One reason the Forest Service accepted linear 
programming and FORPLAN is that it can be used 
to consider thousands of possibilities (combinations 
ofprescriptions and analysis areas). Linear program
ming is used because the number of decision 
variables to consider is beyond the capacity of the 
human mind (122). For example, in determining 
whether to manage an area for timber production, 
one must consider the productivity of the land for 
timber, the economics of timber management, the 
continued flow oftimber over 100 years or more, and 
the relationships between timber management and 
water flows (quality and quantity), recreation use, 
big game habitat, endangered species protection, 
and other outputs and ecosystem requirements. In 
addition, such an analysis must be conducted for 
each area that might include timber production as 
part of the area's management. FORPLAN is a tool 
that, with the appropriate constraints, can perform 
such a complicated analytical task. 

Focus on Important Issues 

Most of the important values of the national 
forests are related to trees and the manipulation of 
tree vegetation-wilderness, ancient forests, timber 
production, recreation development, visual quality, 
water flows, and the like (64). Concerns particularly 
focus on timber management--how much timber to 
harvest and from which lands. 

To foresters ..., the important issues in forest 
planning relate to active manipulation of the forest, 
and such planning should focus on what timber 
harvest levels can be sustained over time, given the 
objectives and constraints from all forest uses (123). 

FORPLAN focuses on these issues. FORPLAN is 
structured to examine land allocations to various 
management prescriptions, many of which include 
timber production. FORPLAN relates timber man
agement activities to the other uses and values of the 
national forests. And, FORPLAN results are organ
ized to provide information on land allocations 
especially with regard to timber production, and on 
timber and other output levels. Thus, FORPLAN is 
useful in addressing important national forest man
agement issues. 

FORPLAN, or a similar model, is also probably a 
necessary tool for forest planning. As noted earlier, 
NFMA limits the allowable timber sale quantity to 
a level that can be sustained in perpetuity-i.e., 
nondeclining even flow. A computerized model is 
undoubtedly necessary to analyze long-term timber 
harvest schedules, and thus to determine if the 
nondeclining even flow constraint is met. For 
several decades now, the simple formulas for 
determining the allowable cut, generally based on 
current growth and on harvesting the remaining 
old-growth timber, have been inadequate, and will 
probably remain inadequate for assuring sustainable 
timber production from Federal lands. 

Common Language for Analysts 

One of the problems in interdisciplinary efforts is 
that the various disciplines and specialties use 
different terms and measures for their particular 
concerns and problems. The direction to use 
FORPLAN required foresters, hydrologists, biolo
gists, archaeologists, landscape architects, and oth
ers to deal with one model to address all the issues 
and concerns (64, 278). Thus, each of these special
ists had to learn how to translate their particular 
concerns and problems into a common format. The 
requirement forced the specialists to work together, 
and to communicate among themselves. The use of 
a common model compelled interdisciplinary teams 
to be truly interdisciplinary-to combine their 
specialties for assessing management alternatives. 

Some have suggested that FORPLAN, and quan
titative analysis generally, has protected against 
''professional omnipotence.'' In this view, com
puter models and analyses: 

. . . prevent professional groups within the Forest 
Service, especially foresters, from imposing their 
objectives for management of the forest on the rest 
of society (123). 
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Others note that the Forest Service may have simply 
replaced professional wisdom with computer analy
sis for explaining the decisions (64), and that 
decisions based on computer analysis may be no 
more acceptable to the public than those based on 
professional expertise were in the late 1960s and 
early 1970s. Nonetheless, FORPLAN has shifted 
power within the agency from the traditional re
source staffs toward the analysts and planners of the 
interdisciplinary teams (64). 

Protection of Agency Discretion 

Some observers have asserted that FORPLAN has 
become a shield to thwart the efforts of interest 
groups to shift national forest management in 
various directions. The complexity of the issues 
analyzed and the multitude of constraints limit the 
ability of analysts outside the Forest Service to 
understand the process well enough to know where 
and how to modify the analysis to get the desired 
results. According to the model's principal author, 
K. Norman Johnson, FORPLAN: 

... is a formidable roadblock to gaining leverage to 
push the national forests in any direction other than 
the one they wish to go. The complexity and 
subtleties of its options, the comprehensiveness of its 
view, the incredibly ambitious task given to it by the 
national forests, and the tremendous variance in its 
use from forest to forest makes it difficult to 
understand . . . 

Thus FORPLAN is very effective at preserving 
local agency discretion. It represents a formidable 
way for the national forests to insulate themselves 
from their critics (123). 

The difficulties in understanding FORPLAN is a 
weakness of the model, as will be discussed below. 
Furthermore, some have hypothesized that 
FORPLAN has shifted criticism and control from 
local interests to national interests, giving greater 
power to such centralized critics as the Office of 
Management and Budget, the National Forest Prod
ucts Association, and The Wilderness Society (23). 
Thus, FORPLAN may not provide as much protec
tion for local discretion as some have suggested. 

FORPLAN's Weaknesses 

As many observers have noted, FORPLAN has 
numerous weaknesses. Some are inherent in linear 
programming; as discussed earlier, linear program
ming cannot include risk and uncertainty, and 
assumes continuous, direct, and reversible relation

ships among variables. The FORPLAN model has 
numerous unique shortcomings, such as massive 
data requirements, use of economic criteria for the 
objective function and the importance ofconstraints, 
lack ofspatial details, and the ''blackbox'' nature of 
the model. Additional problems exist with the 
system for supporting and using FORPLAN, such as 
documentation problems, inadequate verification, 
the loss of expertise, and the poor understanding of 
how results can be used in decisionmaking. 

The FORPLAN Model 

Data Requirements-Linear programming re
quires massive amounts of data, and in terms of size 
and complexity, FORPLAN has extended the fron
tiers of linear programming (14). As noted above, 
FORPLAN requires analysts to develop costs and 
output yields in order to relate activities to the 
objective function, and relevant measures to relate 
activities to absolute, flow, and relational con
straints. For each management prescription (such as 
clearcutting with site preparation for natural regen
eration) and each analysis area (areas with similar 
resource conditions and responses to the prescrip
tions), the user must identify the expected schedule, 
over 100 years or more, for at least: 1) the 
implementation costs; 2) the quantitative yields for 
all relevant outputs (timber harvests, water flows, 
animal populations, recreation uses, etc.); and 3) the 
relationship to the various constraints (endangered 
species habitat protection, soil erosion limits, nonde
clining even flow of timber, maintaining biological 
diversity etc.). Thus, FORPLAN clearly requires 
enormous amounts of information, which undoubt
edly exceed the limits of knowledge. 

Many critics have noted that data are inadequate 
to meet FORPLAN's needs. Timber inventories are 
often out-of-date (64). Yield information for other 
resources is rare, and "Assessments [of non timber 
resources] are subject to large measurement errors'' 
(72). In its recent internal critique, the Forest Service 
noted the lack of data on water, old-growth timber, 
range condition, and threatened and endangered 
species, and the lack of tools for addressing cultural 
resources, biological diversity, erosion and sedi
mentation, cumulative impacts on water quality, 
visual quality, and wildlife habitat capability (278). 
The lack of data could lead the various resource 
specialists to coordinate their needs, but' 'the agency 
still has not developed an effective strategy to 
develop and manage data systems" (64). 
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One particular data problem could cause serious 
legal difficulties for the Forest Service. NFMA 
requires assurance that clearcutting is used only 
where it is the optimal cutting system. However, 
''FORPLAN has an inherent bias for even-age 
timber management'' systems, such as clearcutting 
(64), and comparable yield data for uneven-age 
timber management do not exist (278). "Research 
and practice has largely ignored . . . uneven-aged 
management systems" (64). This problem has not 
been widely recognized. 

The lack of necessary data typically leads analysts 
and specialists to extrapolate existing data and to 
make various judgments and assumptions, as needed 
(64). ''In most cases, modeling coefficients [the 
internal data] were based on anecdotal or 'best
guess' information rather than scientific quantifica
tion" (13). This is not all bad, especially when it 
leads to cooperative, interdisciplinary discussion 
and learning (64). However, in at least some cases, 
the resource specialists have become resource advo
cates, and subordinated the common good of the 
planning team to the needs of their disciplines (13). 
At this point, it is unclear whether FORPLAN has 
contributed to integrated resource management, as 
some have suggested (278), or has simply created 
''the illusion of interdisciplinary integration of all 
multiple uses" (13). 

Objectives and Constraints-As noted earlier, 
the goal of the FORPLAN model is to maximize the 
present net value of national forest uses and outputs. 
While some have argued that this was clearly the 
intent of Congress (246), others are not convinced: 

It is more difficult to find justification for this 
economic approach in NFMA than the focus on 
timber management ... A much stronger focus is the 
assurance of protection of the forest environment 
during all actions (123). 

The economic objective function has added to the 
difficulties with data in building and using 
FORPLAN, because all resource uses and outputs 
must be measured in dollars, even though only 
timber has a true market price (64). (See ch. 8 for a 
discussion of valuation techniques for unpriced 
resources.) 

All goals for national forest management are 
included in FORPLAN through constraints on the 
model. Insufficient constraints can lead to unrealis
tic estimates of uses and outputs (and thus to 

infeasible targets), but excessive constraints can 
cause capabilities to be underestimated and lead to 
significant opportunity costs (50). 

The most limiting constraints in FORPLAN have 
been the flow constraints, especially nondeclining 
even flow for timber (278). Timber harvests are 
regulated by total timber growth, which is deter
mined by the area allocated to timber management 
and by investments in timber growing. However, in 
forests with substantial timber inventories (i.e., with 
old-growth timber), nondeclining even flow limits 
timber harvests largely by the amount of land 
allocated to timber harvesting. In many western 
national forests with substantial old-growth timber, 
timber harvest flow constraints have often been 
''used as surrogates for restrictions on harvest for 
economic, social, political, or environmental rea
sons" (122). Easing the rigid nondeclining even 
flow constraints could substantially increase all of 
the uses and outputs, without compromising long
term timber productivity (278). However, to the 
extent that timber flow constraints have been used as 
surrogates for other values, easing this requirement 
for FORPLAN analyses may be politically infeasi
ble. 

The choice of tools and data is not objective, 
because the selection carries implicit values and 
emphases (50, 51). FORPLAN maximizes the value 
of uses and outputs. Nonuse values, such as visual 
quality and soil productivity (or having undisturbed 
ecosystems or providing a natural resource legacy), 
can only be included as constraints to maximizing 
uses and outputs. The value implicitly associated 
with a constraint can be determined, but this is a 
costly and time-consuming process that has not been 
done extensively in forest planning (64). As con
straints, nonuse values must be fully achieved at the 
specified levels, but FORPLAN grants no additional 
benefits for exceeding the specified levels. Thus, 
FORPLAN can examine tradeoffs among uses and 
outputs, but cannot readily examine tradeoffs be
tween outputs and protection. This approach has 
been described as reactive--preserving current con
ditions and mitigating damages--rather than as 
proactive--managing ecosystem functions (234). 
Therefore, FORPLAN may not provide the balance 
among accommodating uses, producing outputs, and 
sustaining ecosystems as is intended in the laws 
guiding national forest management. 
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Spatial Limitations-FORPLAN's capability to 
accommodate spatial relationships is limited. Ini
tially, analysis areas were simply areas with similar 
conditions and responses to management activities-
areas with comparable soils, similar timber stands, 
identical costs, etc. The areas did not need to be 
contiguous; in fact, version 1 of FORPLAN did not 
allow the analyst to specify whether the areas were 
contiguous (122). In version 2, spatial relations 
among analysis areas could be specified (65). 
However, including spatial details substantially 
increases the size of the model (and hence the cost 
to use it), and only a few spatial configurations can 
be analyzed in FORPLAN (118). 

Spatial relationships are very important in land 
and resource management: 

In terms of outputs such as water, wildlife and 
fish, and aesthetics, it is probably more important 
how a management action (for example, a timber 
harvest) is spatially laid out than how many acres are 
involved (118). 

Furthermore, limited spatial details lead FORPLAN 
(and all other optimization models) to overestimate 
the feasible outputs (54, 72). This happens because 
implementation requires local adjustments and site
specific tradeoffs that cannot be included in 
FORPLAN (146). Unless additional spatial analysis 
is conducted, the use of FORPLAN to establish 
output targets in the forest plan can lead to planned 
targets that exceed the feasible productive capacity 
of the forest. 

The "Black Box" Nature-FORPLAN is a very 
large and complex computer model; its complexity 
increases with the number of land areas, outputs, 
practices, and years being analyzed (51). In some 
respects, FORPLAN has gotten so complex that 
even professional users fail to understand model 
results. 

It is possible to build a model that is so com
plicated that even the analyst no longer understands 
why certain outputs are identified as optimal ... 

The level -of sophistication, and the concurrent 
ability to hide assumptions and manipulate data, 
have risen to the point that even trained users are not 
always aware of the ties that bind (122). 

Furthermore, the data and constraints in FORPLAN . 
can be, and at times probably have been manipulated 
to produce specific preferred results (13). · 

Some interest groups believe that the data, the 
models, or the analysis is, or has been, intentionally 
or unintentionally distorted, twisted, or slanted to 
rationalize certain conclusions. Even worse, if these 
suspicions are occasionally true and discovered, then 
the entire analytical system, the analysts, and the 
planning process risks rejection. I think some of this 
has happened (64). 

The sheer size and complexity of FORPLAN, or 
ofany other computer model, lead to a distrust of the 
model (64, 234). 

The ''black box'' nature of FORPLAN allows for 
data errors and hidden assumptions to go undetected 
(14). 

The frequent modifications to FORPLAN and the 
resulting variety of FORPLAN models have added 
to the confusion (173, 179). Finally, FORPLAN has 
not been widely available for public examination 
and testing (123); however, the recent development 
ofa FORPLAN model that can be used on a personal 
computer will alter this condition (64). All in all, 
FORPLAN has probably contributed to Forest 
Service difficulties in communicating with the 
public. 

The FORPLAN Planning System 

Documentation-The lack of model documenta
tion has posed problems for FORPLAN. Documen
tation is needed to inform the public about 
FORPLAN, and to assure that its use is consistent, 
not arbitrary and capricious (51). However, "formal 
documentation [of the FORPLAN model] has al
ways lagged well behind [the system's] develop
ment" (125). Although FORPLAN has been used 
since 1980, the fmal user's guide was not available 
until May 1986 (125), and scientific publications 
describing the system were sparse for the first 
several years (123). Thus, it has been difficult for 
agency analysts and outsiders to examine and review 
the technical structure of the model. 

A related problem is the lack of documentation of 
how FORPLAN has been used and on the underlying 
assumptions, yield data, etc. The forests have 
maintained ''unclear and incomplete records such 
that new analysts could neither duplicate nor under
stand what had been done previously" (278). This 
lack of documentation could lead to successful legal 
challenges on the grounds that the analysis was 
arbitrary and capricious. 
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Verification-Verification of the various as
sumptions, yield tables, and other inputs to 
FORPLAN has generally been inadequate (179). 
Unverified systems have undoubtedly been used 
because of the need for immediate answers in the 
ongoing forest planning process (146). Inadequate 
initial verification is not a fatal flaw, if forest plan 
implementation is monitored in a manner which 
allows the assumptions, yields, and other 
FORPLAN inputs to be examined; plan monitoring 
was intended, in part, to verify FORPLAN and its 
data (146). However, to date, monitoring has been 
inadequate for this task. (See ch. 6.) 

Agency Expertise-In response to the direction to 
use FORPLAN, the Forest Service developed a pool 
of talented analysts and modelers (64, 146), and 
seems to have provided adequate training for using 
the system (278). However, retaining this expertise 
has proven to be more difficult. Mixing these experts 
with the traditional specialists within the Forest 
Service has led to "culture shock" and has created 
some hostility toward the analysts (64, 146). Fur
thermore, delays, poor data, and other planning 
difficulties led to disillusionment and ''burnout'' 
among analysts (64, 146). Apparently fruitless 
efforts also have contributed to low morale (50). 
Finally, the analysts often felt locked into their jobs; 
there has been no career ladder for talented individu
als to move up in the organization (278). That the 
Forest Service still has the personnel to use and 
develop FORPLAN and other models is a tribute to 
the agency's tenacity and commitment, but addi
tional steps may be necessary to assure that these 
people are retained. 

Relationship to Decisionmaking-A major prob
lem has been comprehending how FORPLAN analy
ses can be used in decisionmaking. The lack of 
''clear understanding of the relationship between 
analysis and decision making'' has led to many 
invalid and useless analyses (14). Analysts are 
typically separated (physically and by education and 
experience) from the decisionmakers (123), and 
managers often have not understood the limits of 
FORPLAN (64)-"people took FORPLAN and its 
results as gospel" (278). Unless they are familiar 
with computers, people commonly do not recognize 
that models "are dumb [and] do exactly what they 
are told" (64). 

FORPLAN can be useful in assisting Forest 
Service decisionmaking, if its limitations are under
stood. • 

FORPLAN's usefulness [is] as an aid to under
standing the nature of forest planning problems [not 
as optimal answers].. . Its major purpose is to 
provide insight into the behavior of multiple re
sources and their interactions, which in turn can be 
used to gUide the development of effective plans and 
decisions. The model is more appropriately used to 
prevent wrong decisions than for making "right" 
decisions (13). 

Virtually all analysts recognize that models are most 
useful for examining possibilities, and that using 
FORPLAN to obtain answers can waste money and 
inhibit development of a publicly acceptable forest 
plan. "The phrases 'FORPLAN says' and 'our 
model says' need to be purged permanently" from 
conversations with the public (64). Analysis is 
intended to help managers ''understand the forest, 
its potentials, limitations, and constituencies, and to 
use this knowledge to fmd a balanced, acceptable 
course of action" (64). Thus, FORPLAN is simply 
a tool, to be used with other tools in preparing 
implementable forest plans. 

SUMMARY AND CONCLUSIONS 
NFMA does not prescribe the use ofany particular 

technology in forest planning, but various computer 
technologies can be very useful for analyzing 
alternatives and assuring requirements are met. The 
Forest Service designated FORPLAN as the primary 
analytical tool for forest planning, but the many 
shortcomings of the model and controversies over 
forest planning have led some to question whether 
FORPLAN may be part of the problem, rather than 
part of the solution. 

Decisions and Tools 

As discussed earlier, the purpose ofnational forest 
management is to accommodate uses, produce 
outputs, and sustain ecosystems. (See ch. 3.) In 
forest planning, important decisions about the sched
uling (over time) and allocation (over space) of uses 
and outputs can be examined using various com
puter models. Linear programming is often used for 
scheduling decisions in business, and such an 
approach is useful in forest planning for examining 
the sustainability of uses and outputs over long 
periods. Linear programming also has some capacity 
for analyzing allocation decisions, but other tech
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nologies--notably geographic information systems 
-are better adapted for such analyses; however, 
GIS are expensive to acquire and use. 

Analysis of the ecological and economic impacts 
of forest management is also important for planning. 
Resource simulation models are useful for examin
ing environmental and ecological implications, and 
can be used to provide input for scheduling and 
allocation models, but more development is needed 
to provide sufficient analysis for forest planning. 
(See ch. 6.) Economic impacts can be evaluated by 
examining the benefits and costs of activities over 
time and by estimating the effect of management 
alternatives on local employment and income; the 
benefit/cost analysis is included within the structure 
of FORPLAN, and the Forest Service generally uses 
an input-output model-IMPLAN-to estimate local 
economic effects. (See ch. 8.) 

Additional technologies can be used to supple
ment the decision support models (for scheduling 
and allocation analyses) and the impact assessment 
models (for ecological and economic analyses). 
Database management systems can be used to 
maintain and coordinate inventory and other data 
used by the various analytical models. A "corpo
rate" database (i.e., national access to consistently 
measured, collected, and stored data) would be 
useful, but the Forest Service has not yet set 
standards for such a database. Knowledge-based 
systems (also known as expert systems) are useful 
for rule-based decisions, but the state-of-the
knowledge on forest and rangeland systems is too 
primitive to develop more than simple decision 
rules. However, knowledge-based systems can also 
be interactive (i.e., questions for users, with the 
answer determining the subsequent question), which 
opens numerous possibilities for forest planning. 
Finally, integrated systems provide for automated 
linkages among other technologies, and thus can be 
very useful for coordinating analyses; however, 
integrated systems are still being developed. 

FORPLAN 

Early in this century, following the European 
forestry tradition, simple formulas were developed 
to determine allowable timber harvest levels for the 
unmanaged American forests with their large stocks 
of old-growth timber. These formulas no longer 
sufficed by the late 1950s, and computer models 
were developed to assess the long-term sustainabil

ity of timber harvest levels. FORPLAN was an 
outgrowth of these models, and also incorporated 
various aspects ofa land allocation model developed 
for watershed analyses. FORPLAN is basically a 
linear programming model that maximizes the 
present value of resource uses and outputs (minus 
costs) within the specified constraints. FORPLAN 
includes absolute constraints (e.g., acres, productive 
capacity, and targets or management requirements), 
flow constraints (for assuring sustainable production 
levels), and relational constraints (to specify rela
tions among variables). 

In December 1979, the Forest Service designated 
FORPLAN as the principal analytical tool for forest 
planning. The agency believed that consistency in 
analytical approach was necessary, and FORPLAN 
was chosen because it was available and addressed 
some of the key questions in forest planning: the 
allowable timber sale level under a policy of 
long-term sustainability, and the lands available for 
timber harvesting. This capacity of FORPLAN is 
one of its strengths for forest planning. Another 
strength is FORPLAN's enormous analytical capac
ity; it can consider hundreds ofthousands ofpossible 
combinations of management prescriptions (combi
nations of management activities) and analysis 
areas. FORPLAN also has required foresters, biolo
gists, archaeologists, landscape architects, and other 
specialists to translate their knowledge into a 
common format, thus forcing them to learn a 
common ''language'' and encouraging real interdis
ciplinary efforts. Finally, some have asserted that 
FORPLAN's complexity has served as a barrier to 
criticism, and thus has preserved local agency 
discretion for forest management. 

FORPLAN also has many weaknesses. Inherent 
in linear programming is the inability to include risk 
and uncertainty and the assumption that inputs and 
outputs are direct, continuous, and reversible (i.e., 
that prescriptions and analysis areas are independent 
of other prescriptions and areas, that inputs and 
outputs can be adjusted in minute quantities, and that 
there are no thresholds for ecological changes). 
Furthermore, FORPLAN requires data on costs, 
outputs, and the relationship to constraints for each 
prescription and analysis area. Such data require
ments substantially exceed the knowledge base for 
many resources, including timber if uneven-aged 
management is to be considered (as is required by 
NFMA). 



Chapter 7-Technologiesfor National Forest Planning • 139 

The structure of FORPLAN carries important 
implications for forest planning. The goal is to 
maximize the value of uses and outputs, but many 
uses and outputs are difficult to value because they 
lack market prices to indicate their worth. More 
importantly, nonuse values-e.g., protecting water
sheds, preserving endangered species, improving 
aesthetics, and other values of having viable eco
systems-are included only as constraints on the 
uses and outputs. This structure implies that sustain
ing ecosystems is a constraint on production, and not 
a goal for managing the national forests. 

FORPLAN has some capacity to analyze spatial 
considerations, but adding spatial data substantially 
increases the size, complexity, and cost of the model. 
FORPLAN is so large that sometimes even the users 
do not understand why certain results occur; it is also 
possible to manipulate the system and to hide 
assumptions. Furthermore, the documentation of the 
system and of the assumptions and data used has 
been inadequate, preventing others from examining 
the FORPLAN analyses. Parts of the system have 
not been tested (verified), although sufficient moni
toring of implementation could provide the testing 
needed. (See ch. 6 for more on monitoring.) 

The Forest Service has done a remarkable job of 
acquiring the analytical capacity to use FORPLAN. 
However, the difficulties in forest planning and the 
lack of promotional potential is causing low morale 
among analysts. The lack of clear understanding of 
how analyses would be used in decisionmaking has 
added to the dilemma. Managers have sometimes 
used analytical results without understanding the 
limits of the analysis. At other times, managers have 
ignored the results because they did not trust the 
system or the analysts. Better communication be
tween analysts and management and with the public 
is needed if FORPLAN is to be useful in forest 
planning. 

Options for the Future 

FORPLAN will undoubtedly continue to evolve 
and be used in forest planning. The agency has sunk 
a lot of money into developing the system and in 
finding and training the people to use it (23). 
FORPLAN can provide useful information (13, 

226), and it or a similar model is probably necessary 
to analyze the sustainability of timber harvest levels 
over long time periods. Furthermore, there are few 
real alternatives to FORPLAN (179). Thus, 
FORPLAN will continue to be used. 

Although the use ofFORPLAN in forest planning 
could be improved, it cannot do all of the analysis 
required for forest planning. 

No approach will produce a perfect model of the 
real world, because all models are abstractions which 
necessarily are simplifications of reality (14). 

Thus, FORPLAN should be linked to other systems. 
The Forest Service is already using many resource 
simulations for input to FORPLAN, but additional 
development and more integrated use of simulation 
models are needed (146, 234). A GIS is probably 
essential to assure the spatial integrity of planning 
alternatives, and a corporate database would provide 
a consistent structure for the data needed in the 
various analytical systems. 

A more hierarchical planning structure could also 
contribute to the use of FORPLAN in forest plan
ning (72, 179). Some ecological modeling must 
occur at large scales, other at much smaller scales 
(172). Furthermore, FORPLANhas been devised to 
try to answer all forest planning questions at one 
time (14). The regulation requiring a timber sale 
schedule in the forest plan has particularly contrib
uted to the complexity of FORPLAN (179, 234). 
FORPLAN could be substantially simplified, to the 
point where users and outsiders could understand the 
analysis, if more analysis was done before 
FORPLAN was used (234) and if additional plan
ning and tools were developed for forest plan 
implementation (54, 146). 

Finally, better communication about the results 
and limitations of the FORPLAN analyses is essen
tial. A simpler FORPLAN model under a hierarchi
cal planning structure would help (14), but closer 
connections between analysts and managers are also 
necessary (61, 123). FORPLAN is a useful tool for 
examining productive capacity and tradeoffs among 
activities (13). These analyses should contribute to 
public participation, rather than limit or prevent. 
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Chapter 8 

Economics in National Forest Planning 

Economic considerations enter into the strategic 
planning process for national forest management in 
two ways: in evaluating the tradeoffs among the 
values generated by the forests; and in identifying 
the economic impacts of national forest manage
ment. This chapter briefly describes the Forest and 
Rangeland Renewable Resources Planning Act of 
1974 (RPA) and the National Forest Management 
Act of 1976 (NFMA) requirements for economic 
analysis, and then assesses the use of economics in 
determining the management balance and in identi
fying the economic impacts. The chapter concludes 
by analyzing the relation of the Forest Service 
budget process to strategic national forest planning. 

LEGAL REQUIREMENTS 
RPA and NFMA substantially expanded the role 

of economic analysis in Forest Service planning and 
management (246). RPA requires: an Assessment 
that analyzes resource supplies and demands and 
evaluates investment opportunities; a Program to 
identify investment needs and to compare outputs, 
results, and benefits with costs; a Statement of 
Policy to guide the formulation of budgets; and an 
Annual Report to provide accountability for expen
ditures and activities, with appropriate measures of 
relevant costs and benefits and with representative 
samples of below-cost timber sales. 

National forest planning must also include eco
nomic analysis. NFMA requires that economics be 
integrated with physical, biological, and other sci
ences by the interdisciplinary team (section 6(b)). 
Economic and environmental aspects of manage
ment are to be considered in planning for the 
multiple uses (section 6(g)(3)(A)). Economic im
pacts, along with environmental, biological, es
thetic, and engineering impacts, are to be reviewed 
on each advertised timber sale using even-aged 
silvicultural techniques (section 6(g)(3)(F)(ii)). Eco
nomic, physical, and other pertinent factors are to be 
considered in identifying areas not suited for timber 
production (section 6(k)). Road needs are to be met 
on an economical and environmentally sound basis, 
and road standards are to be appropriate considering 
safety, transportation costs, and land and resource 
impacts (section lO(a) and (c)). 

This guidance in NFMA strongly suggests con
gressional interest in efficient Forest Service man
agement. However, as discussed in chapter 3, 
Congress is also concerned about fairness and 
balance. NFMA clearly directs management in 
accordance with the Multiple-Use Sustained-Yield 
Act of 1960 (MUSYA), which requires the Forest 
Service to "best meet the needs of the American 
people.'' MUSYA also prohibits maximizing re
turns or outputs as the sole criterion for manage
ment, and NFMA adds that the timber harvesting 
system is not to be chosen primarily to maximize 
returns or outputs. Nonetheless, MUSYA also re

•quires management' 'with consideration being given 
to the relative values of the various resources." 
Finally, although there is no explicit direction in law 
to consider community stability in forest planning, 
Congress has on numerous occasions clearly ex
pressed concerns about the impacts ofnational forest 
management on local communities. 

THE BALANCE AMONG 
RESOURCES 

In MUSYA, Congress explicitly directed the 
Forest Service to consider the relative values of the 
various resources. This implicitly requires an eco
nomic evaluation, because the science and art of 
economics focus on tradeoffs in values. Economics 
generally concentrates on two issues: efficiency and 
equity. Economic efficiency aims at minimizing 
waste, generally by reducing the cost to produce a 
given level of output or by increasing the outputs 
from a fixed budget. Efficiency is no less important 
for government agencies than for private fmns, but 
it is more difficult to achieve because the outputs are 
generally less precisely measured. 

Equity considerations center on questions about 
the fairness and balance of activities, and about the 
distribution of income and benefits. Historically, the 
field of economics has emphasized efficiency. For 
example, in their recent book on the economics of 
multiple-use management, Bowes and Krutilla (31) 
dismiss the distributional equity consequences of 
public land management in one paragraph, and then 
spend 300-plus pages on economic efficiency. 
Efficiency has traditionally been emphasized be
cause it can be measured and evaluated, while 

-143
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unbiased measures of fairness and balance do not 
exist. Nonetheless, equity-the fair distribution of 
income and benefits--is one of the principal con
cerns of government. 

As discussed in chapter 3 and noted above, 
Congress did not accept efficiency as the principal 
consideration for managing the national forests in 
enacting MUSYA. Nonetheless, economic effi
ciency is not irrelevant. In the debate over NFMA, 
Senator Dale Bumpers (Arkansas) expressed con
cern over ''the problem of wasteful investment in 
timber production.'' More recent debates over below
cost timber sales also suggest concerns about the 
efficiency of Forest Service timber activities. The 
Office of Management and Budget (OMB) is partic
ularly concerned about the efficiency of government 
spending (217). The magnitude and persistence of 
the Federal budget deficit will make the efficiency of 
government activities, including national forest 
planning and management, a continuing concern. 

Many economists, inside and outside the Forest 
Service, believe that determining the balance among 
resource uses, outputs, and protection is essentially 
a question of economic efficiency-if uses and 
outputs can be valued correctly and the interrelation
ships can be quantified accurately, the proper 
balance can be determined by a simple economic 
efficiency decision rule. Some have even argued that 
economic efficiency should be the primary criterion 
for forest plans: 

If properly done, NFMA planning should be 
nothing more than a series of cost-benefit analyses 
that lead to economically optimal forest plans (309). 

Economic Efficiency in 
National Forest Planning 

Efficiency is measured by examining costs and 
benefits. Efficiency increases as costs to produce the 
same benefits decline or as greater benefits are 
generated at the same cost. In practice, improving 
efficiency typically focuses on the cost side-the 
appropriate budget level and proper mix among 
activities. Neoclassical economic theory dictates 
that the ''correct'' budget level and mix are defined 
by the relation of costs and returns, with expendi
tures increasing as long as the returns are greater 

than the costs; ultimately, the last dollar spent should 
yield a return of exactly one dollar. (If the return is 
greater than a dollar, more expenditures are war

. ranted, but if the return is less than a dollar, too much 
has been spent.) In technical parlance, the efficient 
budget level is the level where the marginal benefits 
equal the marginal cost for each activity; this defines 
both the total budget and the efficient balance. 

In the private sector, benefits are typically reve
nues, but a government agency often generates 
social benefits from goods and services provided 
rather than revenues. As noted earlier, many of the 
uses and outputs of the national forests do not have 
market prices. However, numerous techniques have 
been developed to estimate the value of unpriced or 
subsidized uses and outputs. (See box 8-A.) Calcu
lated values can, in theory, be used as proxies for 
social benefits. Thus, the neoclassical theory of 
economic efficiency can still be used, if the value of 
the goods and services (including nonuse values) 
can be determined. 

Investments complicate the comparison of expen
ditures and returns, because expenditures and re
turns occur at different points in time, and the value 
of a dollar today is greater than the value of a dollar 
tomorrow. (The difference in value is interest, 
usually presented as an annual rate.) However, 
expenditures and returns can be compared, if they 
are adjusted for timing at the relevant interest rate. 
(This rate is also known as the discount rate, and the 
procedure is called discounting future costs and 
returns to the present.) There are numerous methods 
for comparing discounted expenditures and returns. 
A common one, and the one used by the Forest 
Service, is to subtract the present (discounted) costs 
from the present (discounted) value of the returns to 
determine the present net value of the investment. 
The marginal approach of neoclassical economics is 
not as useful, since investments are generally not 
small changes. Nonetheless, a similar decision rule 
exists: if the present net value is positive (if the 
discounted returns exceed the discounted costs), the 
investment is desirable.1 

The Forest Service uses an economic efficiency 
approach in its forest planning model-FORPLAN
to assess the balance of uses, outputs, and protection 

11be decision rule for rauking investments is somewhat more complicated, since alternative investments are likely to have different costs. The ratio 
of discounted returns to discounted costs (the infamous benefit/cost ratio) is more useful to rank alternative investments, although a number of other 
techniques (e.g., the internal rate of return) are also feasible for ranking investment options. 
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Box 8-A-Valuing Nonpriced Goods and Services 

Economic value of nonpriced resources results from both value in use and certain nonuse values. Use values 
include not only today' s use, but the value of having the option to use the resource in the future (commonly known 
as option value). Nonuse values include the value of knowing ihe resources exist as well as the value of preserving 
the resources for the future; these values are often referred to as existence and bequest values, respectively. 

There are two basic approaches to measuring economic value of nonpriced uses and outputs. One is based on 
the financial impacts of current use, usually by measuring either total expenditures or the value added because of 
those expenditures. Except for evaluating local community impacts, this approach is rarely used, because it does 
not measure the value of the resource. It would be like measuring the value oftimber by tabulating how much timber 
purchasers spent on labor, equipment, gasoline, etc. 

The second approach is based on estimated demand for the resources. This approach is generally preferred for 
its sound theoretical basis, but is more difficult to apply, because it requires demand curves. Methods have been 
developed for calculating demand curves for recreation and other nonpriced uses and outputs, typically relying on 
travel costs (the travel cost method) (210), on site attributes (the hedonic pricing method) (31), or on an artificially 
structured bidding market (the contingent valuation method) (58). All such methods develop a demand curve 
relating quantity demanded to various prices. Demand curves can also be developed for nonuse values using the 
latter two methods. 

Demand curves for nonpriced resources are usually used to calculate consumers' surplus. Consumers' surplus 
is the total additional amount that the beneficiaries are willing to pay for the good or service, in excess oftheir current 
expenditures. It is also described as the possible revenues of a perfectly discriminating monopolist (i.e., one who 
could charge a different price to each customer). This is a useful measure, but may not be directly comparable to 
market prices for commodities, since the market price is how much the buyers do pay, not how much they would 
be willing to pay. 

The Forest Service modified the traditional consumers' surplus in the 1990 RPA Program (281) by estimating 
the market-clearing price, the price that would balance demand and supply if the uses and outputs were marketed. 
Theoretically, supply curves would be developed, and the market-clearing price would be the price at which supply 
and demand are in balance. The 1990 RPA Program discusses developing supply curves from production cost data, 
but presents no evidence of such with its estimates ofmarket-clearing prices; the market-clearing prices in the report 
suggest that a single supply curve was used in all regions for many different activities. This approach is conceptually 
strong, but additional information on supply curves is needed. 

in national forest planning (246). FORPLAN is a 
computer model that maximizes the value of uses 
and outputs while meeting specified constraints. 
(See ch. 7.) The goal (technically, the objective 
function) is to maximize present net value of 
resource uses and outputs; thus FORPLAN fits the 
neoclassical economic theory of economic effi
ciency. 

Limitations ofFORPLAN 
in Achieving Efficiency 

Resource Values 

One difficulty with economic efficiently in forest 
planning arises from the questionable comparability 
of values for marketed and unpriced uses and 
outputs. Substantial research efforts over the past 30 
years have developed various techniques for valuing 
unpriced resource uses and outputs. (See box 8-A.) 
Researchers have defended various methods as the 
best or most appropriate (31, 58, 210), and some 

suggest that the proper technique depends on the 
nature of the resource (242). Furthermore, the 
comparability of market prices for commodities to 
the calculated values for unmarketed or subsidized 
resources has long been debated (154, 262). The 
extent of the polemic over this issue indicates 
substantial uncertainty over the comparability of 
market prices for resource commodities with the 
calculated values for unpriced resources. This limits 
FORPLAN's usefulness in examining the economic 
efficiency of forest planning and management. 

Another problem with using FORPLAN to assess 
efficiency is that some values are not included in the 
objective function. As discussed in chapter 7, the 
objective function in FORPLAN only contains 
values for uses and outputs. However, people also 
value just having natural areas, protecting the 
opportunity to use them in the future, and preserving 
a legacy for future generations--values generally 
known as option values, existence values, and 
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bequest values. These values are not included in the 
FORPLAN objective function, and cannot be readily 
assessed relative to use and output -values. Instead, 
nonuse values are expressed as constraints on the 
objective function. This approach provides only the 
selected level of protection for nonuse values; less 
protection is not allowed, and additional protection 
yields no additional benefits. Assessing the tradeoffs 
between outputs and nonuse values is very difficult, 
at best. Furthermore, considering nonuse values as 
constraints, and uses and outputs as objectives, 
suggests unequal treatment; uses and outputs are 
benefits, but nonuse values are limitations on 
national forest management. 

Finally, even supposedly concrete values are 
subjectto considerable uncertainty. Off-budget funds 
(see below) are often excluded from economic 
analyses, and cost data used in RPA and in forest 
planning may be inaccurate (217, 259). Timber 
values are also subject to debate. One analyst has 
noted that forest plans assume unrealistic future 
timber prices (187); these prices are based on 
projections using the Timber Assessment Market 
Model, which is quite sensitive to assumptions about 
future U.S. economic performance, wood use tech
nology, and the like (259). The imprecision of cost 
data and timber values limit the usefulness of the 
efficiency analysis in FORPLAN. 

Resource and Site Interactions 

Another limitation to using FORPLAN to assess 
the efficiency of forest management alternatives is 
that current knowledge about physical, biological, 
social, and economic interactions among the re
sources is rather limited. For example, efficiency is 
the essence of the debate over below-cost timber 
sales. The Forest Service asserts that timber sales 
can generate nontimber benefits, and that modifica
tions to generate such benefits often increase costs 
and/or decrease receipts, but that the sales are the 
most efficient means to achieve the benefits (222). 
Critics charge that the Forest Service not only loses 
money on below-cost sales, but that timber sales 
often damage, not benefit, the other resources (153, 
187, 327). However, the cost to generate the desired 
nontimber benefits without removing the timber 
(e.g., cutting the trees and letting them decay) has 
rarely been examined. Similarly, the possibility of 
greater efficiency in the timber sale process has not 
been analyzed. Thus, the below-cost timber sale 
debate is being conducted with incomplete informa

tion on all sides. Such fragmentary understanding of 
the effects of activities on resources and ecosystems 
limits FORPLAN's capability to analyze the effi
ciency of alternatives. 

X related difficulty is the meager data on the uses 
and outputs of noncommodity resources. While 
timber harvests are measured, to charge for the 
timber removed, recreation and other noncom
modity uses and outputs are often estimated. 

Annual recreation use figures are notorious among 
field officials for being based on "a horseback 
estimate" of increase or decrease from the previous 
year's level, a figure which itself was based more on 
a manager's rough sense of use than on any direct 
quantitative measurement (217). 

Thus, imprecision in the existing data, as well as the 
lack of understanding of resource interactions, 
restrict the capacity of FORPLAN for efficiency 
analysis. 

The analysis of economic efficiency is further 
complicated by site interactions, because the man
agement of one site may affect the efficiency of 
activities on other sites (138). For example, con
structing a road might be an efficient means of 
providing access to two adjoining stands of timber 
if both areas are managed to produce timber, but 
might not be an efficient use ofresources ifonly one 
area is producing timber. Management efficiency of 
various sites is most likely to be interdependent 
when access (principally road construction) is a 
significant portion of the management costs. How
ever, the shortcomings of FORPLAN for addressing 
site-specific issues also limit its capability to assess 
the efficiency of interdependent management deci
sions. 

Inefficient Prescriptions 

Many critical decisions about balance and effi
ciency are decided before FORPLAN is used (30). In 
particular: 

Decisions about suitable timberlands, the allowa
ble sale quantity of timber, wilderness, unpriced 
outputs such as scenic and wildlife resources, 
silvicultural systems and land allocations are strate
gic elements of a forest plan that are generally 
decided outside a FORPLAN analysis, using subjec
tive evaluations that reflect considerations other than 
economic efficiency (246). 

Among the principal inputs to FORPLAN are the 
management prescriptions-the general manage
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ment practices that are proposed for an area over 
time. If timber is to be harvested, the prescription 
would specify the rotation (harvest) age and the 
silvicultural system to be used, the reforestation 
practices, and any intermediate stand treatments, 
before the harvest and/or after successful reforesta
tion. Prescriptions would also identify other activi
ties expected in the area, such as wildlife habitat 
improvements, recreation developments, range im
provements, and erosion control. 

The timber industry has argued that the Forest 
Service's timber management prescriptions are inef
ficient, that different systems could yield greater 
timber benefits and still protect the other values 
(308). However, while research has examined the 
costs and benefits of specific activities, very little 
has been written about management prescriptions 
and economic efficiency (123). 

Forest Service research has shown that many 
timber sales are modified to mitigate or enhance 
other resources, often increasing costs or reducing 
revenues (19, 182, 223). Comparing the efficiency of 
various management prescriptions can be done 
under a patchwork dominant-use management frame
work (as described inch. 3), because the outputs of 
the dominant resource can be compared to the 
management costs (assuming that the environmental 
quality and resource conditions standards are still 
maintained). However, assessing efficient prescrip
tions under integrated resource management is 
difficult because it requires an accurate understand
ing of the quantity and quality changes in all 
resources that result from a management activity 
(31, 221). Such knowledge, as well as measures of 
quantity and quality for all resources, is currently 
lacking. 

Investment Commitments 

Government agencies generally do not distin
guish between capital and operating expenditures. 
Annual budgets and appropriations generally con
tain no special provisions for addressing capital 
investment needs. However, separating these costs 
from operations and maintenance is necessary for 
efficient investment, especially ''if future expendi
tures [such as timber stand improvements] are tied to 
present investment decisions [such as reforesta
tion]" (31). Mixing capital and operating expenses 
can contribute to inefficiency; future investments 
might be poorly timed, if they are made at all. 
However, Congress is reluctant to commit itself to 

fund future investments, regardless of the efficiency 
of such investments. Political realities thus inhibit 
the management efficiency that FORPLAN, shows to 
be feasible. 

Determining the Balance: An Equity Issue 

The technical limitations of FORPLAN are not 
the only reason why economic efficiency is not used 
to determine the proper management balance for the 
national forests. Observers have noted the public's 
general lack of interest in economic efficiency for 
Federal land management (138), and even a philo
sophical opposition to efficiency standards: 

Even supposing that the measurement problems 
could be miraculously overcome, it would not 
change the fact that the benefit-cost analysis is a 
direct descendent of utilitarian principles and thus 
philosophically unacceptable to a growing segment 
of the American public (164). 

Using efficiency to determine management is also 
problematic in that the beneficiaries of government 
activities often do not pay the costs (44). Hunters, 
hikers, off-road vehicle users, and arguably even 
ranchers and loggers often do not pay the full cost for 
the benefits they receive. This is the essence of the 
argument .set forth by those who advocate market 
solutions for management problems. However, Con
gress rejected this approach in national forest 
management. Determining the mix of uses, outputs, 
and protection is more a question of balance and 
fairness--equity-than one of efficiency. 

The Forest Service has implicitly recognized that 
efficiency alone cannot determine the acceptable 
management direction for the national forests. Al
though FORPLAN compares alternatives for a 
national forest, the preferred alternative (and the 
fmal forest plan) is rarely the one that maximizes 
efficiency, as defined by present net value. Nonmax
imum selections by Forest Service line managers 
essentially acknowledge that computer models prob
ably cannot choose a balance among resource uses, 
outputs, and protection that is acceptable to the 
public. 

How, then, can balanced management be estab
lished in forest planning? As discussed in chapter 5, 
Congress intended the Forest Service to determine 
the proper balance by listening to the public. This 
does not imply public decisionmaking, but that the 
agency discuss goals, opportunities, and limitations 
with affected and interested individuals and groups. 
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Through such interaction and deliberation, the 
agency can learn about the public's desires and 
values, about new possibilities and practices for 
efficient and effective production and protection, 
and about the use and output levels the public fmds 
acceptable. Members of the public can listen and 
learn about their own and each other's desires and 
values, fostering cooperation, rather than enmity. 
This is not to suggest that such discussions can lead 
to agreement on all issues. At times, the Forest 
Service must make hard choices. However, balance 
can only be achieved through meaningful interac
tions among the agency and various public interests. 

IMPACTS OF NATIONAL FOREST 
MANAGEMENT 

Decisions about national forest management af
fect not only direct users, but also local communi
ties. Congress has also shown concern for commu
nity stability and the effects on counties of the tax 
exempt status of national forest lands. These con
cerns, and efforts to address them, affect strategic 
planning for the national forests. The policy of 
sustained yield for stable timber harvests is based on 
providing stability for communities. Much of the 
debate over the economic impacts of national forest 
management has focused on the effects on the timber 
industry. The following discussion follows this 
emphasis, but it is not intended to suggest that the 
effect on other sections of local economies are 
unimportant. The difficulty of assessing such effects 
is also discussed. 

Community Stability 

Concern and Approach 

Congressional concerns about the impacts of 
Federal land management on communities date back 
at least to the 1897 Forest Service Organic Act. The 
floor debate over the purposes for which forest 
reserves could be established strongly indicates the 
congressional interest in making timber available to 
citizens (233, 326). Some have argued that Congress 
has clearly directed national forest management to 
consider community stability (185). Others assert 
that the congressional commitment to community 
stability is far less clear (218), that while local 
planning under NFMA includes community stabil
ity, national planning under RPA virtually precludes 
considering it (219). 

Regardless of the clarity of congressional com
mitment to community stability, the concern is real. 
However, the legislative direction for the Forest 
Service to consider community stability is ambigu
ous, at best (193). Nonetheless, as a strategic 
planning process, NFMA planning is to address 
issues and concerns, and community stability is 
often raised as a local concern (225). Thus, commu
nity stability must be considered as an issue in the 
forest planning process. 

Impacts on communities are typically assessed in 
forest planning using lMPLAN-a multicounty 
input-output model adapted to each national forest. 
(See ch. 7 .) Input-output analysis relies on a general 
equilibrium model of the economy, with quantita
tive relationships to describe the interactions among 
various manufacturing, service, and other sectors. A 
demand-driven input-output model, such as 1M
PLAN, estimates the impact of changes in national 
forest uses and outputs on employment and local 
income; it has the ability to separate the direct 
impacts on one sector from the indirect and induced 
impacts on other sectors. Thus, lMPLAN can 
display the local economic consequences of various 
management alternatives for the national forests. 

Limitations 

Despite congressional and local concern for 
community stability, the Forest Service has limited 
ability to assess and to achieve community stability. 

Assessing Community Stability-One difficulty 
in addressing community stability stems from the 
imprecise definitions of community and stability 
(157, 218). There is no legal defmition of, or 
requirement to manage for community stability 
(193). Furthermore, academia has also struggled 
with these concepts. 

The first three speakers [at a 1987 conference on 
community stability (150)] were an economist, a 
sociologist, and a lawyer. They said, essentially, we 
can't measure community stability, we're not sure 
what it means, and the Forest Service has no legal 
authority to do anything about it. In response, at 
lunch, a Forest Service spokesman said yes, that 
might all be true, but the Forest Service is going to 
''do community stability anyway'' (224). 

Economists generally define communities based 
on their distinctive economic functions (236). Socio
logical defmitions typically include both geographic 
and cultural elements. "Community" can also be 
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defmed by social relationships and interactions, or 
by a shared identity (145). This latter aspect is 
particularly important for some groups, such as 
loggers (40). Small rural communities are often 
assumed to fit the definition on all counts, but such 
is rarely the case (145). Newcomers frequently bring 
different styles and cultures to these communities 
(230); however, these do not always conflict with the 
long-term residents of rural areas (26). What all this 
means is that there is no simple definition of 
community that can be used for estimating and 
reporting the effects of national forest management 
on ''communities.'' 

Stability is equally difficult to define, but typi
cally is measured in economic terms-jobs, income, 
prices, and the like (157, 169). This is important 
information, to be sure, but not the full measure of 
a community's stability. However, quantitative meas
ures of social stability do not exist. Furthermore, 
stability is often equated with maintaining the status 
quo, but most recognize that change is an essential 
part of long-term stability, that communities are 
dynamic (218, 236). The difficulty lies in trying to 
determine the amount and pace of change that 
affords stability-too much or too fast is unstable, 
but too little or too slow results in stagnation. The 
difficulty in measuring the amount and pace of 
change and the lack of measures of social stability 
limit our ability to assess the stability of communi
ties. 

Input-output analyses have two additional short
comings for assessing community impacts. First, 
economic sectors are reported by county, but the 
resulting data can mask local variations within a 
county. For example, Montana's Gallatin County 
contains both timber-based communities (Gallatin 
Gateway and Belgrade) and recreation towns (West 
Yellowstone and Bozeman); similarly, neighboring 
Park County has one town dominated by a sawmill 
(Livingston) and another dominated by the tourist 
trade (Gardiner). Thus, using county data may not 
provide an accurate picture ofthe impacts ofnational 
forest management on individual communities. 

In addition, the economic data used in input
output analyses do not provide comparable details 
for all resource-based sectors of the economy. The 
U.S. Department of Commerce defines lumber and 
wood products as a separate manufacturing industry. 
In contrast, forestry and livestock production are 
part of agriculture, while recreation is scattered 

among a host of industries generally classified as 
retail trade or as services. Expenditure profiles can 
be developed for each type of recreation to get 
recreation employment and income data comparable 
to timber employment and income data (191), but 
the task is costly and time-consuming. Thus, exist
ing data on economic interactions provide a more 
thorough picture of the impacts of national forest 
management on the timber industry than on other 
industries that may also rely on the national forests. 

Achieving Community Stability-The forest man
agement policy of sustained yield for a stable timber 
supply has long been justified on the grounds that it 
promotes community stability (219). Thus, commu
nity stability has often been equated with timber 
industry stability (8, 236). While there is broad 
recognition of the importance of other resources to 
certain communities, much research and concern 
still concentrates on the stability of communities 
whose economies depend on producing wood prod
ucts from national forest timber. 

To date, no empirical evidence has shown that 
stable timber production leads to stable communities 
(62, 69, 93), and some studies suggest that timber
dependent communities may be less stable than 
other communities (97, 311). A broad array of 
factors affect the demand and supply of wood 
products, and the stability of local wood supplies is 
but one of these (193). 

Researchers have found that the cyclicality of the 
timber industry has led to a certain community 
response to distress--a passive expectation that 
conditions will eventually return to normal (40). 
This, however, can lead to a loss of local leadership 
that could help the community adjust to upheavals 
(115). In addition, a mill closure alters the structure 
of a community quickly and substantially, further 
limiting its ability to respond (314). 

The Forest Service has recognized the difficulties 
associated with defining and achieving community 
stability. Thus, its community-stability goal has 
been defined as that of preventing sudden, cata
strophic instability when possible by gradually 
phasing in changes, thus minimizing economic and 
social impacts. According to Associate Chief 
George Leonard (151), "community stability means 
the avoidance of radical, or abrupt, changes in the 
economic or social structure.'' 
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This suggests that community evolution may be a 
more apt goal than stability. Darwinian evolution 
occurs through the accumulation of small, gradual 
changes. However, an alternative view ofbiological 
evolution (known as punctuated equilibrium) sug
gests that species may evolve quickly, then remain 
quite stable for long periods before disappearing 
quickly (73). This alternative view-long periods of 
stability interrupted by abrupt changes-may also 
be more descriptive of community evolution. 

Rural communities frequently depend on one or a 
few industries or fmns; economic changes (regional, 
national, and/or international) may cause severe 
local distress and upheaval. A sawmill, for example, 
may be able to adjust production levels, but it cannot 
close gradually. The national forests accommodate 
uses and produce outputs, but the Forest Service 
cannot control the economic factors that determine 
a firm's ability to stay in business. With limited 
responsibility and limited means, the agency clearly 
has limited ability to promote community stability 
(61). Perhaps the best that can be hoped is to not be 
the cause of major distress, as the Forest Service has 
suggested. 

At the 1987 conference on community stability 
(150), a Bureau of Land Management (BLM) 
employee questioned the extent of the industry's 
responsibility for community stability (175): 

What is the timber industry's role and responsibil
ity in community stability? . . . Specifically, for 
those companies with a land base, to what extent 
should their harvest scheduling consider community 
stability, especially in light of projected future 
shortfalls? For those companies with no land base, or 
no merchantable volume of lumber, how should the 
company consider future investments, especially to 
expand production capabilities, considering commu
nity stability in the long run? Recognizing that many 
companies are active, positive members of the 
community (while they are there) who make numer
ous contributions to the community ..., what is the 
timber industries [sic] larger role in community stabil
ity? 

In other words, can the Federal Government be 
responsible for community stability when the pri
vate sector cannot be compelled to ignore market 
signals in making timber harvesting and mill capac
ity decisions that affect short- and long-term com
munity welfare? Can, and should, the national 
forests insulate communities from decisions in the 
private sector? And, what about communities that 

have grown largely in response to Forest Service 
efforts to develop a timber industry in certain areas 
(291)? 

Implications for National Forest Planning 

The impact of national forest management on 
local communities is an issue that must be addressed 
in national forest planning. Although the congres
sional direction for considering community stability 
is imprecise, the Forest Service is to be responsive 
to public concerns in the planning process, and the 
public is often concerned about the very real impacts 
of national forest management on communities. 
Thus, as the Forest Service has recognized, the 
community stability issue cannot be ignored. 

Because of the agency's inability to control future 
economic conditions, it is probably infeasible to 
assure community stability. Nonetheless, the Forest 
Service should disclose a full picture of the likely 
economic and social consequences of alternative 
actions considered in the planning process. Current 
plans rarely display all financial information-e.g., 
government revenues, expenditures (including those 
financed from revenues), and receipt-sharing pay
ments-and often do not discuss impacts that occur 
away from the forest-e.g., on downstream fisheries 
and municipal and industrial water users (225). 

IMPLAN provides a beginning (and will produce 
a more complete picture as the Forest Service 
specifies the various resource-related sectors more 
fully), but is not sufficient to display the full suite of 
ramifications of national forest management. First, 
the Forest Service must not view the national forests 
as the only source ofresource uses and outputs; other 
landowners can also provide the various uses and 
outputs. In the planning process, the agency must 
consider the actions of other landowners (including 
neighboring national forests), and explore the oppor
tunities to support them. 

Furthermore, the Forest Service must also con
sider specific businesses that wholly or substantially 
depend on the national forests (e.g., ranchers with 
grazing allotments, certain sawmills, and outfitters 
and guides who rely on Forest Service backcountry ). 
In particular, the Forest Service must examine the 
extent to which a management alternative might 
threaten the dependent business. The agency must be 
aware of and sensitive to the businesses' minimum 
operating needs. This requires close cooperation 
between the agency and dependent businesses, but 
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the Forest Service must also be careful to avoid 
making decisions behind closed doors. Such "back
room deals'' would harm the agency's credibility 
with others interested in national forest manage
ment. 

Payments to Counties 

Since 1908, the Forest Service has returned 25 
percent of its receipts to the States for use on the 
roads and schools in the counties where the national 
forests are located; these payments are variously 
called payments to States, payments to counties, and 
Forest Service receipt- or revenue-sharing.2 These 
payments originated in 1907 (at a 10 percent return) 
to compensate counties for the nontaxable status of 
Federal lands and to encourage western develop
ment. (Other Federal lands were also not taxable, but 
public domain lands were available for homestead
ing and other land disposal programs, and thus were 
expected to become taxable at some point.) The.rate 
was increased to 25 percent in 1908, and the money 
was permanently appropriated (i.e., the payments 
would be made unless Congress acted to stop them). 
However, there is no discussion in the Congres
sional Record as to why 25 percent was deemed the 
appropriate compensation for counties. 

Forest Service 25-percent payments are often very 
important to counties. They are not the only compen
sation paid to counties for the local influence of the 
Federal presence, but they are the only payments 
affected directly by national forest management. 
Furthermore, in some heavily timbered counties in 
the Pacific Northwest, Forest Service payments 
account for more than 80 percent ofcounty operating 
budgets (217). Thus, counties are very interested in 
maintaining or increasing Forest Service receipts 
(and the resulting 25-percent payments). 

Timber receipts account for about nearly 95 
percent of total Forest Service receipts in most years 
(298). The dominance of timber receipts, combined 
with the importance of Forest Service county 
payments, often makes the counties proponents of 
Forest Service timber sales, even at the expense of 
other resources and industries (217). However, 
timber receipts also fluctuate widely, often changing 
by 50 percent or more from one year to the next 

(298), and are much more variable than other Forest 
Service receipts. (See figure 8-1.) Thus, under the 
current system of compensating counties for the tax 
exempt status of national forest lands, counties have 
little certainty about their annual payments (and 
hence, their budgets). Still, they are more likely to 
support Forest Service timber sales than other 
activities in the planning process. 

FOREST PLANNING AND 
THE BUDGET PROCESS 

The annual Forest Service budget has a substan
tial affect on national forest management. Budgets 
determine implementation of strategic plans, and 
provide centralized control over planning by an 
organization's units. In forest planning, the budget 
effectively controls plan implementation. The Forest 
Service budget is also the direct link between 
Congress and national forest management. This 
section explores the relationship between forest 
planning and the Forest Service budget by: 

1. describing how budgets are considered in forest 
planning, 

2. explaining how planning and the annual budget 
process are linked, and 

3. discussing how funding mechanisms outside 
the annual budget process affect forest planning 
and management. 

The Budget Level in Forest Plans 

Economic efficiency is clearly related to the 
budget level. As described above, neoclassical 
economic theory provides an approach for determin
ing efficient budgeting if enough information exists. 
However, because of the difficulty ofmeasuring and 
valuing many government goods and services, such 
calculations are virtually impossible. Thus, the 
budget level for each agency and program is 
determined by political debate and "horse-trading" 
to achieve a budget level and governmentwide 
balance that meets the needs of the American people. 

There has been an ongoing debate about whether 
budgets should be constrained in developing Forest 
Service plans (both forest plans and the RPA 
Program) (51) . The Forest Service argues that 
budget constraints in the planning process limit the 

2'fhese payments should not be confused with payments in lieu of taxes (PILT) . PILT payments are made by the Bureau of Land Management 
(Department of the Interior) directly to counties, without restrictions as to their use. They are based on the Federal entitlement acres in the county, but 
are reduced by other revenue-sharing programs. National forest lands are included in the entitlement acres for PILT payments, and the payments are 
reduced by Forest Service revenue-sharing, but Pill' payments are in addition to the Forest Service's 25-percent payments. 
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Figure 8-1-Recelpts From Activities in the National Forests (in millions of dollars) 
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agency's ability to examine all the needs and 
opportunities for resource management, and that 
Congress and the public want to know the profes
sionals' estimate of the money needed to do the job 
right (214) . 

However, unconstrained budgets typically amount 
to "wish lists" (215). In the past RPA Programs, the 
Forest Service has often implied that, with enough 
money, they can solve all resource conflicts (147). 
Furthermore, Congress and the public need informa
tion on priorities, on what activities should occur if 
funding is limited (214, 259). Realistic budget levels 
are particularly important for forest plans. The 
public has spent much time and effort contributing 
to the plans, and some view the goals and targets in 
the plans as essentially moral commitments or social 
contracts (136). If funding is substantially lower 
than was planned, this contract cannot be fulfilled. 
Furthermore, substantially lower funding may alter 
implementation of the planned activities enough to 
require that the plan be revised. 

Both unconstrained and realistic budget informa
tion is clearly useful in planning, but the Forest 
Service Washington Office gave little direction to 

the forests on the budget levels to be used in forest 
planning. One regional office directed the forests to 
constrain the budget levels used in planning , while 
others gave no direction. On some forests, planned 
budgets were constrained by past budgets, but on 
other forests, the plans were prepared without any 
budget limitations-whatever money was needed 
was assumed to be available. Thus, the budgets in 
forest plans cannot be simply aggregated to a 
National Forest System budget proposal; the budget 
assumptions differ too much (215) and may not 
reflect national fiscal priorities. 

Plans and the Budget Process 

The Current Budget Process . 

While NFMA directs that the integrated land and 
resource management plans be prepared by interdis
ciplinary teams, the Forest Service's annual budget 
is not integrated. The House and Senate Committees 
on Appropriations use more than 50 line items for 
the Forest Service budget, with each line corre
sponding to some resource management program. 
Thus, while planning is integrated, Forest Service 
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budgeting (at least at the national level) is still done 
by resource. 

Projects under the integrated NFMA plans are 
aggregated into budget proposals at each national 
forest, and then the forest budgets are aggregated at 
the regional offices; integrated resource manage
ment is translated into budget line items along the 
way. The functional budget is modified first by the 
agency's Washington Office, then by the Office of 
the Secretary of Agriculture, the Office of Manage
ment and Budget, and the House and Senate 
Committees on Appropriations to meet the political 
expectations and priorities of each of these partici
pants in the budget process (217) . However, the 
integrity of multiple-use management under inte
grated forest plans is completely lost in this process, 
and any relationship between the actual appropria
tions and integrated resource management is coinci
dental (138). 

The annual appropriations, along with specified 
output targets,3 are allocated among the regions, and 
then to the national forests. Allocations are closely 
tied to specific resources. The translation ofline item 
appropriations back into integrated management is 
"done on an ad hoc basis by the resource managers 
themselves out there on the individual ranger 
districts" (215). 

Allocated funding and output targets thus become 
the management guidance for on-the-ground man
agement. The accounting for expenditures must, by 
law, match the appropriations; managers can be held 
personally responsible for the misuse of Federal 
funds. The Forest Service does have some authority 
to transfer funds among programs (technically 
known as reprogramming), but reprogramming has 
limited use because: 

1. the authority is for relatively limited amounts; 

2. the process is time-consuming, but the need 
may not be known until the field season is 
under way, late in the fiscal year; and 

3. conventional wisdom holds that ifmoney is not 
used, it wasn't really needed, and won't be 
available again (i.e., ''use-it-or-lose-it'') (215). 

Problems and a Possible Solution 

The result of line item appropriations and limited 
reprogramming opportunity is that expenditures are 
often reported as they were planned, not necessarily 
as the money was actually spent (215, 217, 254). 
Thus, the accounting data may not reflect the way 
funds were spent managing the various resources. 
Some of the inaccuracies are intentional, but the 
imprecision of translating line items into integrated 
resource projects and then trying to accurately 
allocate time among the resource line items is the 
principal culprit (217) . 

This cost-accounting problem is compounded by 
inaccuracies in reporting target accomplishment. 
For commodities (especially timber), the targets are 
readily measurable, and must generally be met. For 
other resources, however, the methods for measur
ing and reporting outputs are less precise and less 
tangible; watershed accomplishments, for example, 
are more related to the size of a watershed than to the 
effort expended (215). (See ch. 6.) As a result, there 
is "no recognizable relationship between variations 
in funding and variations in output" (215). Thus, 
under the current system of line-item appropriations 
and accomplishment reporting, Congress and the 
American people do not really know what they are 
ultimately buying when money is appropriated for 
national forest management. 

To eliminate these problems, the Forest Service 
has proposed an alternative budgeting system, known 
as end-results budgeting. Under this approach, the 
line items for national forest management would be 
collapsed into one operations and maintenance 
account; separate line items would be retained for 
investments in roads, trails, and facilities, for 
reforestation and timber stand improvement, and for 
land acquisition (215). The General Accounting 
Office (GAO) (251) was favorably impressed with 
the agency's test of end-results budgeting, finding 
that expenditures were reported more accurately and 
that more outputs were being produced without 
increasing costs. 

End-results budgeting is not without its problems. 
Congress may fear losing control over the budget for 
each resource program, although this fear is unrealis
tic, because Congress doesn't really have this 

3Congress only establishes timber sale targets in the Forest Service's annual appropriations, and the regional timber sale targets have only been 
enacted during the past decade (a response to the below-cost timber sales debate). Other resource output targets are established by the Forest Service 
Washington Office, based on the enacted appropriations for that resource. 
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control now if expenditures are reported as planned. 
Nonetheless, the softness of output measures for 
noncommodity resources could lead to increased 
focus on the hard, measurable output targets. (See 
the discussion of monitoring in ch. 6 and of 
performance appraisal in ch. 9.) Wilderness, for 
example, is measured in acres managed, a function 
of Congress's designation, not of managerial per
formance. For end-results budgeting to work, accu
rate measures are needed for changes in the quantity 
and quality of all resources resulting from manage
ment efforts (215, 259). 

"Off-Budget" Funding 

Special Accounts and Trust Funds 

The Forest Service has a number of special 
accounts and trust funds that are independent of the 
regular, annual appropriations process. (See box 
8-B.) Not all special accounts and trust funds are 
''off-budget''; some require annual appropriations 
from Congress to allow money from the account to 
be spent. However, for several special accounts and 
trust funds, Congress permanently appropriated 
adequate funding when the fund or account was 
created.4 The Forest Service has 14 permanently 
appropriated special accounts or trust funds, 7 with 
annual expenditures exceeding $10 million. In 1987, 
pero¥ment appropriations amounted to more ~an a 
third of the Forest Service budget for the National 
Forest System (297). 

The funding for six of these major permanent 
appropriations is largely or entirely related to the 
timber program. As described above, the Forest 
Service returns 25 percent of its receipts to the States 
for use on roads and schools in the counties where 
the national forests are located, and timber usually 
accounts for 95 percent or more of total receipts. 
(See also box 8-C.) Deposits to the Knutson
Vandenberg (K-V) Fund are a portion of timber sale 
receipts, while brush disposal and other cooperative 
deposits are predominately deposits from timber 
purchasers for work necessitated by timber harv_est
ing, and the Timber Salvage Sale Fun~ receives 
receipts from designated salvage sales. Fmally, the 
Reforestation Trust Fund uses tariffs on wood 
imports (principally on imports of softwood ply

wood from Canada) to eliminate the backlog of 
needed reforestation and timber stand improvement 
work. 

The Forest Service has substantial discretion to 
determine the amount of money deposited in four of 
these funds-K-V, salvage, brush disposal, and 
other cooperative deposits. The agency determines: 

1. the portion of timber receipts deposited in the 
K-V Fund; 

2. whether a sale is officially a salvage sale, with 
receipts deposited in the Salvage Sale Fund; 
and 

3. how much timber purchasers deposit for brush 
disposal and other cooperative work. 

There are virtually no limits on the collections. 
Deposits to the K-V Fund, for example, accounted 
for more than 99 percent of timber receipts on the 
Beaverhead National Forest in 1987, and more than 
90 percent of timber receipts on eight other forests 
(298). Nationwide, nearly 20 percent of timber 
receipts were deposited in the K-V Fund in 1987, 
including more than $9 million on the Klamath 
National Forest (47 percent of the forest's timber 
receipts) and more than $8 million on the Tahoe 
National Forest (55 percent of the forest's receipts) 
(298). Deposits for brush disposal and other cooper
ative work are generally less than deposits to the 
K-V Fund, but still ranged as high as $7 million each 
on the Willamette and Mt. Hood National Forests in 
1987 (298). 

All four of these funds must be used on the 
national forest where the money was collected 
(except for the portion allocated to overhead in the 
regional and Washington offices). Thus, at each 
national forest, the Forest Service has substantial 
discretion for determining a large share ofits budget, 
if it has timber to harvest. A distinction is often made 
between "rich" forests and "poor" forests (217). 
Rich forests simply have more timber available-
and therefore more special account or trust fund 
money-than poor forests. (See also box 8-D.) 

Within each national forest, the Forest Service 
also has discretion over how to spend the perma
nently appropriated funds. Timber salvage funds are 
limited to preparing and administering new salvage 

4~ hnically the permanent appropriations are not "off-budget," because the House and Senate Committees on the Budget must include these 
ro~tions ~hen considering the Federal budget However, permanent appropriations ~unl~ss Congress ~cts to alter them, and~-generally

:~1uaed from discussions by the House and Senate Appropri~ons Committee~.and from~~~ committee reports. Smce permanent appropnations occur 
outside the regular annual appropriations process, they are discussed here as off-budget 1tems. 
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Box 8-B-Forest Service Trust Funds and Special Accounts 

The Fmest Service has 6 special accounts and trust funds that require annual appropriations and 14 with 
permanent appropriations.1 (For a more complete description of budget terms and these Folest Service accounts, 
see The Forest Service Budget: Trust Funds andSpecial Accounts (297).) One permanent appropriation-National 
Forest Roads and Trails Fund-has been effectively eliminated by the House and Senate Committees on 
Appropriations since 1982, because these funds have been transferml to the U.S. Treasury to offset annual 
appropriations for road and trail constmction and maintenance. In addition, a 1Sth permanent appropriation-the 
Thngass Timber Supply Fund-was tenninated in the Thngass Timber Refonn AJ;t of 1990. 

Seven of the Forest Service permanent appropriations are substantial sources of funds, with more than 
$10 million appropriated annually in each account The seven major permanent appropriations, in order of 
1990 appropriations (2S7), include: 

• payments to States ($36S million in 1990); 
• Knutson-Vandenberg (K-V) Fund ($217 million in 1990); 
• Timber Salvage Sale Fund ($162 million in 1990); 
• Working Capital Fund ($110 million in 1990); 
• brush disposal ($47 million in 1990); 
• other cooperative work ($43 million in 1990); and 
• Reforestation Trust Fund ($32 million in 1990). 

Six of these seven major permanent appropriations are largely or entirely tied to the timber sale program. The 
Working Capital Fund is at most indirectly linked to timber, since it is essentially a means of apportioning 
equipment and other capital costs among the various forest management activities. The one major ($10 million or 
more) special account or trust fund not connected with the timber program is the Land and Water Conservation Fund 
(LWCF), which provides money for acquiring recreation lands ($63 million for the Forest Service in 1990). 
However, LWCF requires annual appropriations from Congress; it is not permanently appropriated. 

IThe difference between special accoiUIIs aod trust funds, in Pcderal accounting, Is that interest em the trust fund balances accrues to the 
trust fund, wbile interest em special aCCOUDt balances accrues to the U.S. Treasury. 'lbcre is oo differeoce in the means of fiDaDciDg or in the 
autbority of the ageocy to spend money from the account. 

sales, while brush disposal and other cooperative 
deposits are only available for the specified tasks 
that require money to be deposited. However, K-V 
Funds are available for reforestation, timber stand 
improvement, or other activities within the timber 
sale area. In 1990,53 percent ofK-V Funds ($116 
million) were used for reforestation, 14 percent ($30 
million) for timber stand improvement, and 33 
percent ($71 million) for other programs (287). 
These other programs can include rehabilitation, 
maintenance, or improvement of watersheds, wild
life habitats, and other resources. Thus, not only 
timber managers have an interest in the collections 
and use of these permanent appropriations; this is 
particularly true of K-V Funds (124, 187). 

Implications for Planning and Management 

Are permanent appropriations necessary to ac
complish various timber management and sale 
activities? The answer is unclear. The Bureau of 
Land Management (BLM) in the Department of the 
Interior manages about 2 million acres of highly 

productive timberland in western Oregon. While it 
must accomplish many of the same tasks as its sister 
agency, BLM has no K-V Fund, no authority to 
require deposits for brush disposal or other activi
ties, and no purchaserroad credits (291). BLM funds 
road construction and certain timber management 
activities through direct congressional appropria
tions or through uncompensated requirements on the 
purchasers. The productivity and ownership patterns 
of the lands might make such funding mechanisms 
adequate, but BLM has demonstrated that such 
programs may not be necessary to manage lands and 
sell timber. 

No evidence has been presented to show that the 
permanent appropriations are efficient (for the 
Forest Service or any other agency). Because the 
money is available without action by Congress or the 
administration, permanent appropriations are rarely 
reviewed. Also, as noted earlier, permanent appro
priations are typically excluded from analyses of 
Forest Service efficiency, and even from reports of 



156 • Forest Service Planning: Accommodating Uses, Producing Outputs, and Sustaining Ecosystems 

Box 8-C--l'eculitlritiea in Foreat Service 
Paymenta to Statea 

In 1976, Congress amended tbe 1908 Act~ 
lishing permanent approprlad.oos to return 2S 
percent of Forest Service receipts to tbe States for 
use on roads and schools in the counties where the 
national forests are located. The counties we~e 
concerned that the Forest Service was using timber 
receipts to pay for reforestation and road construc
tion (see box 8-D, below), thereby reducing the 
payments to counties. Therefore, Congress defined 
Forest Service gross receipts to include certain 
reforestation funds (i.e., deposits to the Knutson
Vandenberg or K-V Fund) and timber purchaser 
road credits. On forests with low timber values, 
these "receipts" areoftenthemajorityofthetimber 
value; for example, deposits to the K-V Fund 
accounted for 99 percent of timber receipts on the 
Beaverhead National Forest in 1987 (298). In such 
situations, Forest Service payments to counties and 
deposits to the K-V Fund exceed the cash timber 
receipts, effectively requiring transfers of funds 
from forests with higher timber values. While the 
Forest Service has always had sufficient cash 
timber receipts to cover county paymeots and K-V 
Fund deposits nationally, a number of forests 
require additional funds to meet these two cash 
requirements--28 forests (8 in the Northern Re
gion, 10 in the Intermountain Region, and 10 
others) with a total transfer of $2.4 million in 1987 
(298). However, this interregional transfer is well 
hidden in the Forest Service budget 

Forest Service expenditures. However, the substan
tial local discretion over the level and use of these 
funds prevents Congress from exercising full control 
over the Forest Service budget. Some might argue 
that Congress should have limited opportunity to 
tinker with Forest Service funding; the earlier 
discussion and analysis of end-results budgeting 
suggest the benefits and problems of greater agency 
fiscal autonomy. Nonetheless, whether permanent 
appropriations are an efficient and appropriate 
means of funding Forest Service activities remains 
unclear. 

Forest Service permanent appropriations undoubt
edly affect national forest planning. As described 
above, forest supervisors have little direct control 
over their annual budgets for implementing the 
forest plans. However, they do control the funds 
available from the permanent appropriations. Fur
thermore, because at least the K-V Funds are 

available for a variety of tasks, employees in many 
resource specialties have a budgetary interest in 
supporting timber sales. Some critics have even 
suggested that Forest Service management is driven 
primarily by efforts to maximize the budget (124, 
187). The use of K-V and other funds on some 
forests does lend credence to this view, but managers 
on other forests apparently rely much less on these 
funds. Thus, budget maximization is certainly not 
the sole motive of Forest Service employees. None
theless, budgetary considerations do support an 
internal interest in maintaining or expanding the 
timber sale program in national forest planning. 

SUMMARY AND CONCLUSIONS 
Economic considerations enter national forest 

planning primarily as concerns about the balance 
among resource values, about management effi
ciency, and about the impacts of national forest 
management on communities. RPA and NFMA 
require various economic analyses, and MUSYA 
directs management to consider ''the relative values 
of the various resources.'' These laws clearly 
indicate that efficiency is an important considera
tion, but not the principal criterion for management 
decisions. 

The Balance Among Resource Values 

Some have suggested that efficiency is the appro
priate standard for determining the balance among 
resource outputs and environmental protection. Effi
ciency is generally evaluated by comparing benefits 
(social benefits generated by a government agency) 
with costs (including nonfinancial costs). To analyze 
investments, current and future benefits and costs 
are compared by calculating the present net value of 
the investment. The Forest Service uses a computer 
model-FORPLAN-for such analysis. As described 
in chapter 7, this model maximizes the present net 
value of the specified objectives, subject to various 
constraints. 

FORPLAN is a useful tool for examining the 
efficiency of management alternatives, but has 
limited capability to determine the most efficient 
management balance. First, many uses and outputs 
of the national forests are not marketed, and the 
existing techniques for valuing unmarketed uses and 
outputs might not provide values that readily com
pare to market prices. Furthermore, the FORPLAN 
objective function includes only uses and outputs; 
nonuse values of the forest (option, bequest, and 
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Box 8-D-Timber PUTCiuuer RtHUl Credits 

In addition to the various special accounts and trust funds, the FoJest Senice bas a unique means of fundins 
road coostruction in the national fomlts. Under the 1964 Forest Roads and Trails Ad, the Forest Service canJ:eqiJiie 
purebasen to build the roads specified in the timber sale contmct. The Jaw also allows the agency to compensate 
the pun:baaen, which it does by gmnting credits equal to the estimated coostruction costs. These credits can then 
be used to pay for the timber that is harvested, before any cash must be paid. Pwcllaser road credits can be viewed 
as short-term, interest-free loans for buying Federal timber, although purcbasers see them as J:eiJmursemalt of 
required expenditules. In 1987, the Forest Servicegranted nearly $120 million in road credits, including $12 million 
on the Willamette National Forest and $9 million on the Umpqua (298). PurtbeDnOre. purchasers can transfer the 
credits among timber sales within a given national forest (but not between forests or between purchasers), essentially 
allowing them to extend the teJm o_f tbis interest-free loan. 

In some ciicumstances, the timber purchasers cannot use their credits. The Forest Senice specifies the 
minimum cash payment for each tree species in each sale, based on regional standards. Ifusing the credits would 
reduce the purchaser's cash payments below the minimum, some or aD of the credits cannot be used.1 (Such 
Wlusable credits are called "ineffective" road credits.) This situation is most likely to occur where timber values 
are quite low, such as the northern and central R.oct:y Mowrtains. Tunber values can be low, because the trees are 
smaller in diameter and occur in more scattcnd, less dense stands, or because the purchasers face higher operating 
costs. The low timber values and low timber volumes typically mean fewer and smaller sawmills, and thus probably 
less efficient, and possibly less profitable, operations. 

The existence of effective and ineffective credits is important, because it also distinguishes between "rich" 
and "poor" forests. The credits are less likely to be effective in forests with low timbet values, and purchasers of 
timber from these forests are at a disadvantage because they are less likely to have access to the short-term 
interest-free loans. 2Thus, forests with low timber values are less likely to be able to sen timber, and therefore have 
fewer opportunities to fund road constmction and the various special accounts and trust funds that provide a 
significant portion of the budget. 

Furthermore, the cwrent system of effective and ineffective credits is Wlfair to purchasers, because opemtors 
in certain areas often cannot use their credits. Congressional efforts at providing a, more balanced system have 
focused on allowing ineffective credits to be transferred (or sold) toother forests and/or otherpurchasers. However, 
such a move could cost the government money; estimates of ineffective credits range as high as $100 million 
annually. In addition, purchasers of Bureau of Land Management timber (and probably of private timbet) would 
still not have access to purchaser road credits. Nonetheless, the cwrcnt system is WlbaJanced and doeJ not treat aD 
timber purchasers fairly, as equals in their chosen business. 

1....._.. in IDCh llilulioaa are lllo lea likely to face~ iabiddiag for ForestSa:vico limber, bowm:r, aDd lbc fewa'biddc:n 
geaeally me&~~~ lea ovedliddlug aad tberefole a relative price advaulage. Pan:huen can mill pooRI' limber aad face hip operadDg costa 
wilbout DeCell8rily beiDg ~le. 

2Ja IDCh sitaalioal, parcbuen can bid up limber prices by the amount of the iDctfecdve aedi1a without i11creuiDJ the reqaired cub 
JIIIJme:ull. Such bids, IIOIIIetimes caDecl ''wooden dollar'' bicla, allow pun:huen to delay their cub paymc11t1 by DlllkiDithe aedi1a dfec:dve 
(UIIble). "WoodeD dollar" bids lllo iDaeue Forest Serrice paymeats to COIIIdiel (see box 8-C, above), aad dills have a clelrlmealal elfect 011 

the u.s. Tnllsaly. 

existence values) can only be included as constraints 
on uses and outputs. FORPLAN analyses are only as 
good as the information in the model, and thus are 
restricted by incomplete knowledge of biological 
interactions, by sparse data on noncommodity uses 
and outputs, by model limitations for addressing 
spatial relationships, and by inadequate analyses of 
the efficiency of the management prescriptions used. 
Finally, investment efficiency may require that 
future investments be tied to current expenditures, 
but Congress is reluctant to commit to expenditures 
by future Congresses. 

In addition to these limitations on using efficiency 
criteria generally, and FORPLAN in particular, to 
determine the management balance for the national 
forests, Congress and the public have rejected 
efficiency as the standard for determining manage
ment direction. Furthermore, the beneficiaries of 
many management activities pay less than the full 
cost ofproducing the benefits, and some pay little or 
nothing. The Forest Service has implicitly recog
nized these limitations in selecting forest plans that 
do not maximize present net value. Instead, the 
balance among uses, outputs, and protection can 
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only be determined through public involvement-as 
the Forest Service and the public discuss their needs, 
concerns, and values and consider the possibilities of 
achieving them through national forest management 
(See ch. 5.) 

The Impacts ofManagement 

The impacts of national forest management on 
communities are typically addressed in terms of 
community stability. Congress has long expressed 
concerns about community impacts, but the legisla
tive direction to consider community stability in 
forest planning is ambiguous. Nonetheless, forest 
planning is to address local concerns, and locals are 
often concerned about the impacts of management 
on their communities. 

The Forest Service generally uses an input-output 
model-IMPLAN-to identify the economic im
pacts of management alternatives. IMPLAN esti
mates the employment and income by industry 
sector for multicounty areas around each national 
forest. However, this approach can mask impacts on 
specific communities, because different resource
related firms may exist in separate communities 
within a county. Furthermore, the wood products 
industry is the only resource-dependent industry 
identified as a separate sector in Commerce Depart
ment data; although the Forest Service is working to 
improve IMP LAN, modifying the data to separate 
recreation, livestock, and other resource industries is 
an expensive and time-consuming task. Finally, the 
imprecise detmitions of community and of stability 
limit the agency's ability to fully display the impacts 
of national forest management. 

Traditionally, conununity stability has been equated 
with sustained yield, particularly of timber, but no 
evidence exists to show that sustained yield or 
timber management can promote community stabil
ity. Furthermore, the Forest Service has no ability to 
influence demand factors, which are important to 
stable industry production, and it is questionable 
whether the Forest Service alone bears responsibil
ity for timber industry stability. Nonetheless, abrupt 
changes in Forest Service timber sales can be 
disruptive. Thus, the Forest Service has defmed its 
responsibility to conununities as attempting to avoid 
causing radical or abrupt shifts in local social and 
economic patterns. 

An additional significant impact ofnational forest 
management is the potential effects on county 

budgets. The Forest Service returns 25 percent of its 
gross receipts to the States for use on the roads and 
schools in the counties where the national forests are 
located. In most years, more than 90 percent of 
Forest Service receipts result from timber harvest
ing. Thus, to meet budget needs, counties often 
support continued or expanded timber harvesting. 
This is also a problem, because timber receipts can 
fluctuate by 50 percent or more from year to year. 
Counties need to be fairly and consistently compen
sated for the tax exempt status of the national forests 
(and other Federal lands), but the current system 
might not approximate tax compensation. 

Planning and Budgeting 

The budget may be the most important economic 
concern in forest planning and in plan implementa
tion, but the current budget system has serious 
defects. Various national forests used different 
budget assumptions in preparing their plans, some 
constraining the budget to realistic alternatives and 
others allowing any budget level. Because of this, 
current forest plan budgets cannot be simply aggre
gated into an annual budget proposal for the 
National Forest System. Unconstrained budget as
sumptions are useful for examining a full range of 
opportunities, but realistic budgets are necessary for 
displaying priorities and likely management activi
ties to Congress and the public. Although difficult to 
achieve, both types ofbudget assumptions should be 
considered in planning. 

Another problem is that the current budget system 
subverts the integrated resource management re
quired by NFMA. More than 50 functional line items 
appear in the annual budget, with the funding and 
output targets modified by the Forest Service 
Washington Office, the Secretary ofAgriculture, the 
Office of Management and Budget, and the House 
and Senate Committees on Appropriations. The 
resulting appropriations bear little resemblance to 
the integrated management presented in the forest 
plans. In the field, the allocated funds and targets are 
retranslated back into integrated projects, but the 
allocations may not match the plans very closely. 

This process leads to inaccurate reporting of costs 
and accomplishments. Despite direction to report 
expenditures accurately, they have often been re
ported as they were planned, without assurance that 
actual expenditures match the plan. Furthermore, 
while hard, measurable outputs are reported for 
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commodity resources, the measures used for other 
resources allow for substantial imprecision in report
ing. (See ch. 6.) The Forest Service has proposed 
"end-results budgeting" to eliminate these prob
lems, and the General Accounting Office has found 
the test to accurately report expenditures. However, 
measures that relate management efforts to changes 
in resource quality and quantity are needed before 
end-results budgeting can take into account all 
resources. 

Finally, permanent appropriations account for 
nearly a third of the Forest Service budget annually. 
Most of these special accounts and trust funds are 
related to the timber program, deriving money from 
timber sales and/or providing money for timber 

management activities. Each national forest has 
substantial discretion to determine the amount of 
money available in several of these accounts, and in 
one, the K-V Fund, the money can be used for any 
management activity in a timber sale area. However, 
the BLM operates without permanent appropriations 
in western Oregon, suggesting that they may not be 
necessary. No evidence has shown that permanent 
appropriations are efficient, and there has been 
virtually no congressional oversight or control over 
these discretionary funds. Nonetheless, these perma
nent appropriations clearly can influence national 
forest management, because managers have the 
opportunity to increase their own budgets by in
creasing timber sales. 
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Chapter 9 

Organizational Factors in Forest Planning 

In some respects, the forest Service appears to be 
under siege even by some of its own employees. The 
plans and the planning system are being attacked, 
and the agency is accused ofdamaging the resources 
and ecosystems it is mandated to protect. One 
common allegation is that the agency's problems 
result from the dominance of professional foresters. 
Others assert that the problems arise from the 
unbalanced reward system for agency managers. 
This chapter examines these allegations, and con

• eludes by assessing the impacts of organizational 
factors on forest planning. 

PROFESSIONALISM AND 
DIVERSITY IN THE 
FOREST SERVICE 

This section explores the strengths and limitations 
of the agency's forestry-oriented professionalism, 
examines diversity and the use of interdisciplinary 
teams, and concludes by assessing organizational 
and employee values. 

Professionalism 
Foresters 

Foresters have dominated the ranks of the Forest 
Service from the very beginning. Bernard Fern ow, 
Gifford Pinchot, and others emphasized the impor
tance of professional forestry training for those who 
manage forested lands, and focused on hiring 
foresters for the agency (240). Today, professional 
foresters are less dominant than in the past, but 
foresters still account for more than 50 percent of 
professionals and for more than 75 percent of the 
technicians employed by the Forest Service (284 ). 

Foresters, as any professional group, are bound 
together by a common educational core and profes
sional identity. The professional foresters organi
zation-the Society of American Foresters (SAF)
contributes to this cohesive identity by providing the 
focus for professional activities and by accrediting 
forestry school curricula. This assures that forestry 
graduates are schooled to meet the needs of the 
Forest Service and the forest industry, the major 
employers of foresters. An interlocking network of 
agency-university-industry establishes a successful 

paradigm of scientific forest resource management 
(316, 330). This paradigm emphasizes resource use 
and has implications for the direction of forest 
planning. 

Emphasis on Use-The extent to which foresters 
do and should emphasize timber production has 
been debated for more than 50 years (31). SAF 
Executive William Banzhaf (12) recently noted the 
current SAF president and vice president reflect the 
diversity among foresters in differing over ''the 
level ofemphasis we as professional foresters should 
give the production of wood for commodity uses.'' 

Wood production is an important part of national 
forest management and of professional forestry. 
Timber management has traditionally been at the 
core of a forester's training. 

In the United States, foresters were initially 
educated to be custodial managers with heavy 
emphasis on timber production, an educational 
philosophy that persisted for some 40 to 50 years 
(71). 

Two decades ago it was alleged that: 

The professional forester apparently accepts ... 
the belief in the primacy of timber as a use of the 
forest, based on the fear of a wood famine, inter
woven with a puritan ethic that utilitarian or com
modity uses are always more important than any 
amenity values (29). 

Foresters are the only professionals who have the 
education and experience to manage forests for 
wood production-they are the only ones who can 
be the timber specialists (53). Thus, foresters must 
be concerned with timber production. 

This is not to suggest that foresters are all ''timber 
beasts,'' with no interests other than maximizing 
wood production. The forestry profession has long 
endorsed the concept of multiple-use management, 
and foresters in the Forest Service have recognized 
multiple uses of forest lands since the Gifford 
Pinchot era (131, 330). Wood production is only one 
of the many forest uses, albeit an important one, but 
managing trees is critical to many forest values, such 
as aesthetics, water flows, and wildlife habitat. 
Furthermore, forestry education exposes foresters to 

-163
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all the various forest resources, and many foresters 
have additional training in other resource specialties. 

Nonetheless, foresters typically emphasize use of 
the resources. The SAF Code ofEthics, for example, 
focuses on forestry as practices, rather than on 
forests as natural systems, and on management of 
forest resources , rather than of forests (209): 

. . . foresters ' traditional view of themselves [is] as 
managing resource things (i.e., objects like trees or 
game animals), rather than managing these resources 
as objects of changing social values (including 
non-consumptive and symbolic values) (129). 

Some of the emphasis on uses comes from the 
Gifford Pinchot tradition of unbiased, professional 
management of the public's lands. Prices (or other 
measures of use value) are quantifiable, objective, 
and unbiased indicators of public preferences, and 
foresters prefer " neutral" economics for assessing 
social value over direct, emotional, face-to-face, 
unquantifiable expressions of social value at public 
hearings and political demonstrations (128). How
ever, economics has developed better techniques for 
valuing unpriced or subsidized uses and outputs than 
for valuing nonuse benefits of forests. (See box 8-A, 
p . 145.) Thus, foresters (and economists) uninten
tionally emphasize use of forest resources over other 
forest values. 

Implications for Forest Planning-The empha
sis on forest uses has merit in national forest 
planning. People care about the forests, and whether 
and where to cut trees are central to much of the 
debate over forest management. Thus, in some 
respects, foresters' emphasis on uses addresses 
public interests and concerns. However, some for
estry educators believe that foresters' commitment 
to the public interest has diminished: 

A strong commitment to ... the public good was 
central to the forestry profession in this country 
during the first half of this century. More recently, 
however, this commitment appears to have declined 
both within the profession and in the eyes of those 
outside it (71). 

Why do some believe that foresters' commitment 
to the public good has declined? Some foresters have 
asserted that society has changed, and the profession 
is no longer in tune with social values. For example, 
Scott Wallinger ofWestvaco Corp. (310) noted that: 

What is changing rapidly is not the validity for 
forest practices but the values most of the public uses 

to judge them . . . Current logging is heavily 
unbalanced toward just one system [ clearcutting] ... 

William Ticknor of Mead Corp. (249) similarly 
observed: 

.. . the public is saying, " Even, when I understand 
what you are doing, I still don't like it.'' 

There is no debating matters of taste. You can ' t 
persuade a person to like broccoli, Penn tennis balls 
or clearcutting. Or, preferring seedlings to mature 
trees. 

Others have noted that America is becoming more 
urban and our urban society views nature more 
romantically (26, 106). Urbanization has broken 
many of the direct ties with utilization ofnature, and 
thus has led to the more romantic, less utilitarian 
view of nature. Furthermore, this is not a social 
change that can be corrected by "educating the 
public.'' They know what they like, and are unlikely 
to accept traditional justifications for standard for
estry practices that have undesirable effects on the 
nonuse values of the forests. This implies the need 
to do things differently. Again, Scott Wallinger 
(310) observed that: 

... we [foresters and the timber industry] must adjust 
to changes in public and landowner values and 
attitudes, not just defend traditional ways. 

And William Ticknor (249) added: 

... I think we [foresters] will find it useful to put 
aside the ''we-they'' mentality as we approach our 
task, and acknowledge that we, as a society, want to 
approach forest resource management differently in 
the future than we have in the past. 
. .. it is inevitable that forest practices, as we know 
them today, are going to change. 

Other Professionals 

The Forest Service may still be dominated by 
foresters, but the agency has always used other 
professionals as well, and these are becoming a more 
significant part of the agency's personnel structure. 
The Forest Service has traditionally employed 
numerous engineers, with range conservationists, 
soil scientists, hydrologists, economists, and other 
specialists. Engineers are still important, accounting 
for more than 10 percent of the professional 
workforce and nearly 20 percent of the technicians 
(284). Forest Service engineers are relatively similar 
to foresters in their view of the agency mission, 
decision criteria, and disagreements with the organi
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zation, although they tend to place greater emphasis 
on cost efficiency than do foresters (33). 

In addition, over the past 20 years, the Forest 
Service has added or expanded to include other 
professionals, largely in response to the National 
Environmental Policy Act (NEPA), the National 
Forest Management Act (NFMA), and various other 
laws governing the management and/or protection of 
the national forests (1). Wildlife and fisheries 
biologists have become the second largest profes
sional group within the Forest Service, accounting 
for nearly 15 percent of the professional staff (286), 
but the agency also has landscape architects, archae
ologists and anthropologists, and various other 
professionals. 

The agency has developed a strong cadre of 
professionals in each of [the important resource] 
areas (146). 

Biologists have become a significant professional 
subculture within the agency, ranking with engi
neers in numbers (33, 132, 133). While biologists 
have much in common with foresters, they also 
differ in several ways. Education in biology, not 
swprisingly, focuses on biological and ecological 
processes. In contrast to forestry, biology has not had 
an industry to employ its graduates, and does not 
have the lengthy historical focus on land manage
ment. Thus, biologists in the Forest Service typically 
have a more biocentric, less utilitarian view of forest 
resources than foresters have (33). 

Other specialists within the Forest Service have 
their own educational emphases. Landscape archi
tects, for example, emphasize visual values, while 
archaeologists and anthropologists are more likely 
to be concerned with cultural values. However, 
regardless of their training, most of these various 
specialists share with foresters, engineers, and biolo
gists a sense of professionalism, and undergo 
rigorous education and training in their specialty. 

Benefits of Professionalism 

Perhaps the greatest benefit of Forest Service 
professionalism has been the agency's long history 
of success. For more than half a century, the Forest 
Service was viewed as a premier Federal agency, 
being a relatively strong and independent entity in 
managing resources for the public good. Shortly 
after the passage of the Multiple-Use Sustained
Yield Act in 1960, one observer wrote that: 

... the Forest Service has an esprit de corps and a 
professional dedication unmatched in federal service 
which should not be damaged. The present fine 
condition of the national forests is a monument to the 
devotion and ability of the Forest Service and this is 
an important factor in any decision about the 
appropriate scope of professional responsibility. 

Others have noted the traditional view of district 
rangers as local heroes (130) and the Forest Service 
as a hero-agency (128). Few would argue that the 
Forest Service had a long tradition of management 
with relatively little public challenge to its authority 
or direction, at least until the 1960s. 

The Forest Service's professionalism and history 
of success (as measured by the lack of major public 
challenge to management direction or authority) 
have contributed to the agency's unusual esprit de 
corps. However, it may stem primarily from the 
homogeneity and shared perceptions of the foresters 
who have dominated the agency (50). Regardless of 
the source, Forest Service employees have had a 
consistent sense of mission matched by few Federal 
agencies. 

Preserving this strong sense of mission is the key 
to maintaining the historic esprit de corps of the 
Forest Service. Some employees are concerned, 
however, that the management direction for the 
national forests is not consistent with the current 
motto "Caring for the Land and Serving People." 
Forest supervisors have been particularly outspoken 
in recent years about actions they perceive to be 
inconsistent with the agency's mission (90, 91). 

Drawbacks of Professionalism 

While professionalism has contributed to the long 
history of Forest Service success and esprit de corps, 
it also has drawbacks . The scientific conservation 
paradigm (see below) limits the ways in which 
professionals interact with the public, and public 
trust in professionals has declined. These criticisms 
have been directed principally at foresters, largely 
because of their historic dominance of the Forest 
Service, but apply to all of the professionals 
employed by the agency. 

The Scientific Conservation Paradigm-The 
scientific conservation paradigm essentially pre
sents conservation as primarily a scientific effort, 
with a focus on correct technical practices and 
procedures. This view was behind conservation 
efforts of the mid-1800s, and persists largely 
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through the education of foresters, biologists, and 
other professionals in scientific and technical mat
ters (330). Foresters are traditionally taught to be 
objective, scientific managers (131), and "forestry 
education emphasizes specialization, skill in quanti
fication, and rational problem-solving approaches'' 
(315). Furthermore, the sciences (in contrast to 
philosophy) typically eradicate disproven theories 
from their texts, leading students to view their 
education as the correct way of doing things (159). 

This emphasis on technical matters creates nu
merous problems for the Forest Service in dealing 
with the public. The agency has been accused of 
"groupthink," whereby cohesive groups (e.g., for
esters) view problems and potential solutions simi
larly (130), leading to insular and inflexible ap
proaches (50). Such cohesiveness limits the individ
ual's ability to explore new solutions and opportuni
ties (161). 

The technical emphasis also contributes to public 
perceptions of arrogance and aloofness (130). For
esters and other resource professionals are notori
ously weak at interpersonal relationships: "many 
professionals are reluctant to interact with 'nonex
perts,' those who are not members of their profes
sional subculture" (315). "Groupthink" among 
professionals often results in unconscious or indirect 
censorship of contrary or disquieting information 
(130); "listening [to the public] seems to occur 
without hearing'' the message (159). 

Finally, the technical emphasis leads profession
als to believe that they know the correct way of 
doing things. This belief has been described in terms 
of the traditional professional-client relationship, 
with the client simply accepting the professional's 
decisions: 

In the traditional professional-client relationship, 
the professional's expertise is wrapped in mystique, 
and the client accepts the professional's authority 
and agrees not to challenge his judgment or demand 
explanation (316). 

The public is considered to be uninformed, and the 
professionals are " 'uniquely qualified' to make 
natural resource decisions" (159). Foresters and 
engineers have been most likely to object to agency 
decisions when they felt that politics or the public 
was interfering in sound management (33). Further
more, physical and biological scientists are more 
likely to discount the public's knowledge than are 

social scientists (economists, sociologists, etc.) (237). 
Foresters typically accept scientific answers, and 
reject emotional ones: 

The argument is that in our [foresters'] special 
need to achieve scientific validation of everything, 
we have invalidated most everything that we find 
science cannot examine. In the process of second
rating all that is not ''scientific'' we have devalued 
romantic, emotional, and intuitive insights. We have 
trained hard to distrust those voices in ourselves and 
others, lest they prove to be unsound (106). 

This is not to suggest that technical information is 
not important in forest planning. Indeed, technical 
analysis is essential, but it is not enough. 

Technical competence is a necessary but not a 
sufficient condition for success in public forest 
resource management (316). 

In its recent critique of land management planning, 
the Forest Service noted that it began the process 
expecting to find the ''right'' scientific answer for 
how to manage the national forests (276); the 
critique concluded, however, that many technically 
correct answers exist for land management, and that 
the public should be involved in determining which 
of the technically correct answers is most desirable 
socially. 

The problem is not so much public ignorance of 
resource management as professional ignorance of 
the public (159). 

William Ticknor (249) described the situation this 
way: 

Traditional forest science is the essence of a 
left-brain endeavor ... analytical, quantitative, logi
cal, linear. Most of us who are practitioners are so 
because that's the way we were trained, and because 
we enjoy and excel at left-brain pursuits. 

But the solution to our problem, I propose, is to 
move toward a more intuitive, multi-dimensional 
approach which places a high priority on blending 
the not inconsiderable scenic, aesthetic and spiritual 
aspects of forestry with the biological and business 
aspects. 

Decline in Trust of Professionals--Several au
thors have noted that the decline in public trust of 
foresters is not unique. Society appears to have less 
trust for all professionals (112, 158), including those 
in other government agencies, such as the National 
Park Service (316), and outside the government. The 
list includes lawyers, engineers (121, 315), and 
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doctors, as indicated by the rising cost of, and need 
for, medical malpractice insurance. 

Some have suggested that part of the problem is 
the lack of public consensus about the proper 
management of the national forests (158). One 
observer wrote: 

We [foresters] do have a difference of opinion 
within our ranks (which mirrors society) about how 
lands should be managed ... Our image will never 
return to its previously untarnished sheen because 
our increasingly complex and strident society cannot 
form a single vision of what it seeks. Probably the 
best we can hope for is an uneasy consensus (95). 

Thus, it seems that the public is simply less willing 
to accept the know ledge and expertise ofprofession
als in deciding what to do about public issues. 

Diversity and Interdisciplinary Efforts 

Change in the Forest Service 

Change is occurring within the Forest Service. 
Although it is still predominately a whlte, male 
organization (more than 50 percent of all employees 
and nearly 75 percent of professionals are white 
males), the number of women and of minorities 
doubled between 1976 and 1989 while total employ
ment climbed by only 20 percent (284). Further
more, as noted above, the dominance of foresters is 
declining as the agency adds biologists, landscape 
architects, archaeologists, anthropologists, and other 
specialists. 

The change is not problem-free. The Forest 
Service has been successfully sued in California 
(Region 5) for its slow development and promotion 
of female employees. The addition of numerous 
planners and computer specialists for using 
FORPLAN and preparing the forest plans has caused 
culture shock-both to the traditional employees 
and to the new recruits (146). Organizations have a 
strong, innate tendency to exclude "outsiders"; the 
Forest Service's history of success, for example, has 
led to ' 'resistance to incorporating the nonutilitarian, 
amenity values of a post-industrial urban nation ... 
and a manifest reluctance to share power with the 
public and with other professionals" (130). 

We [foresters] are fond of saying our diversity is 
our greatest strergth, but right now it really isn't. The 
way many of us are going about our business is 
bringing us to denial and intolerance instead. If 
diversity is going to be our strength, then we need to 

fmd a way to face our differences and respect them 
(105). 

A study of attitudes based on educational and 
gender differences found that, a female forester is 
much more like a male forester than a male biologist 
is like a male forester. '' [M]ost of the job frustration 
and prejudice women and men experienced were 
related to their [wildlife and fish biology] profession 
confronting traditional timber-range chauvinism'' 
(132). Gender diversity is important for many 
reasons, but educational diversity is more important 
in terms of diversifying ideas and opinions. 

Benefits ofDiversity-Increased diversity within 
the Forest Service can yield several benefits in forest 
planning and public involvement. A diverse 
workforce brings a broader array of ideas, leading to 
greater creativity and flexibility for the organization. 
"Professional monocultures" resist change (132), 
and often unconsciously or indirectly censor infor
mation that contradicts insider views (130). Five out 
of six Forest Service interdisciplinary (ID) team 
members felt that "ID teams foster a holistic 
approach to problem-solving" (94). Furthermore, 
"creativity in environmental problem solving is a 
group activity that involves inputs from many 
different fields" (94). 

Workforce diversity also can improve public 
involvement. Various segments of the public prefer 
different kinds of involvement in activities and 
decisions (159, 231). A diversity of professions, 
ages, and genders provides more avenues for various 
groups to be heard. 

Diverse disciplinary backgrounds and genera
tional differences create centrifugal forces that 
provide access to sympathetic decisionmakers by a 
broad range of groups (237). 

Finally, diversity also provides a broader spec
trum of values among agency employees (133). One 
reason for using interdisciplinary teams is "to 
overcome the narrowness of a single professional 
focus" (94 ). Foresters tend to focus on utilitarian 
values, and downplay the spiritual, symbolic values 
of the forest (128, 209). Biologists, in contrast, place 
greater value on biological processes (33), and these 
ecological values are more akin to the intrinsic 
values our substantially urban society holds for 
forests (194, 209). By combining the variety of 
values of a diverse workforce in its planning and 
management, the Forest Service could generate 
broader support for its activities and plans. 
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Costs of Diversity-Increasing workforce diver
sity also imposes costs on the Forest Service. One 
major cost is increasing internal conflict. To the 
extent that the conflicts are professional differences 
about technical matters, such conflicts can be 
beneficial, fostering creativity and flexibility. How
ever, many of the differences occur because nontra
ditional employees are challenging the traditional 
assumptions and operating styles, and thus become 
"change agents" within the agency (130). Chal
lenges to ''standard operating procedures'' are often 
viewed as disloyalty to the agency, and can damage 
career prospects (104, 132). Sometimes the differ
ences among staff devolve into personal conflicts 
(94), and can be very disruptive. 

It is also difficult to build a team from a collection 
of diverse individuals. Time is required to overcome 
distrust of other professions and to abandon the 
resource advocacy roles many employees must 
employ during budget negotiations (94). ID teams 
still often operate as a collection of advocates rather 
than as a team: 

Consensus is not the norm on most interdiscipli
nary teams; rather the relationship among most team 
members is adversarial and, in some cases, antago
nistic (13). 

Frequent changes in interdisciplinary team member
ship complicates the task of fostering teamwork, as 
employees are hired, transfer to other positions or 
locations, or leave the agency. In addition, some ID 
team members have only part-time team duty and 
many nonteam duties (94). Thus, building an effec
tive interdisciplinary team is a difficult and chal
lenging task. 

Strategic planning can overcome some of the 
problems of workforce diversity. If a strategic plan 
establishes a sense of mission that is consistent with 
the values of the employees, and of the public, all of 
the diverse elements of the agency can be brought 
together to implement the plan. As noted above, a 
strong sense of mission can rekindle the esprit de 
corps that has traditionally been one of the Forest 
Service's strengths. However, this entails more 
tolerance of diverse opinions and of challenges to 
traditional practices. Moreover, achieving a unity of 
mission and sense of teamwork is a time-consuming 
process. 

Use of Interdisciplinary Teams 

The use of interdisciplinary teams in national 
forest planning is mandated by NFMA and NEPA. 
However, the functional organizational structure has 
inhibited integrated forest planning. As noted in ch. 
7, FORPLAN has in some ways forced the various 
specialists to learn to talk a common language (123, 
278), but it also has contributed to advocacy by the 
various specialists (13). Furthermore, when debates 
become "use versus nonuse" (rather than how to 
achieve all relevant values), they can polarize both 
internal and external groups (160). FORPLAN 
creates other barriers for many employees who are 
not on the planning team, and thus can separate 
planners from managers and other employees (23). 
Nonetheless, to the extent that teamwork can be 
created, ID teams can lead to more effective, 
coordinated planning (94). 

Most ID teams used in national forest planning 
include specialists in wildlife, timber, recreation, 
engineering, hydrology, soils, economics, range, 
and a plethora of other disciplines. (See table 9-1.) 
Many of these specialists have college degrees in 
their area of specialty (94). However, some special
ties are represented by employees trained in other 
areas. For example, foresters dominate the recrea
tion, hydrology, and economic specialties (94). This 
does not necessarily mean that these people are 
unqualified to perform the necessary tasks, since 
many foresters have additional training in other 
disciplines. Nonetheless, to the extent that foresters 
are used in an assortment of specialty roles: 1) the 
benefits ofeducational diversity will not be achieved, 
and 2) foresters may lose the special characteristics 
that make them a distinct profession. Some forestry 
educators have noted this as a possible problem: 

. .. as foreSters fill ever more varied assignments, the 
term forester has lost much of its former meaning, 
and an identify crisis exists for the profession (71). 

The Forest Service is not required to use ID teams 
except in planning, and ID team outside planning use 
has been rather limited. Several forests, such as the 
Allegheny in Pennsylvania and the Lolo in Montana, 
have apparently reorganized away from the tradi
tional resource functional approach. However, the 
Forest Service is still generally organized by re
source function, especially at the regional and 
national offices (276). Furthermore, despite the 
importance of teams and teamwork, Forest Service 
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Table 9-1-Forest Service Interdisciplinary Team Members 

Interdisciplinary Degree in Degree 
Specialty team use Degree in specialty forestry in other 

(percent) (percent) (percent) (percent) 

Wildlife .................. . ........ 91% 80% (biology) 14% 6% 
Timber ........................... 89 95 (forestry) 95 5 
Recreation .....•.•••...•.•....••.. 76 408 (recreation) 52 8 
Team leader ...................... 75 2 (planning) 64 34 
Engineering ....................... 74 90 (engineering) 2 8 
Visual quality ..................... 73 97 (landscape architecture) 0 3 
Hydrology ......................... 69 46 (hydrology) 46 8 
Planning .......................... 64 0 71 29 
Soils ······· ....... . ......... .. ... 64 78 (soil science) 10 12 
Program analysis .................. 59 4 (computer science) 56 40 
Economics ................... •. ... 58 24 (economics) 40 36 
Range ...•...•.....•...•••...•••.. 54 47 (range conservation) 31 22 
Fire ................. · · .. · · · · · • • · · 52 0 82 18 
Public involvement ................. 47 51 (social science) 41 8 
Lands ...... ... ... .... ........ ... 41 0 88 12 
Archeology •..•...•••....•••..•••.. 38 89b (archeology) 0 11 
Fisheries ......................... 30 80 (biology) 0 20 
Writing ........................... 27 21 (English) 29 50 
Sociology ...•.•..•••....••...•••.. 23 41 (sociology) 0 59 
Geology 0 •• 00 •••••••••••••••••••• 13 82 (geology) 0 18 
8 1ncludes landscape architecture {37 percent of the total). 
blncludes anthropology {68 percent of the total). 

SOURCE: M.W. Garcia, "Forest Service Experience With Interdisciplinary Teams Developing Integrated Resource Management Plans," Environmental 
Management 13 {5): 583-592, 1989. 

success is still symbolized by the ''heroic district 
ranger": 

Although agency guidelines ... are stressing the 
importance of teams working together in coopera
tion with other organizations and the public, the 
traditional image ofthe strong, heroic individual still 
has considerable symbolic potency in the Forest 
Service (131). _ 

The resource functional approach to national 
forest management is particularly a problem for 
budgeting. As discussed in chapter 8, the forests 
develop budget requests based on their interdiscipli
nary forest management plans, but these integrated 
requests are translated into resource functions, to 
meet the current requirements of the administration 
and the House and Senate Committees on Appropria
tions (217). Actual appropriations are then allocated 
to the forests, with substantial discretion vested in 
the regional resource staffs (217). Resource special
ists at the national forest level must compete for 
funds with comparable specialists from other forests 
and with other specialists on their own forest. Thus, 
the current budget process inhibits an interdiscipli
nary or integrated approach to project planning and 
implementation. 

Organizational and Employee Values 

Successful organizations in American business 
have distinctive corporate cultures that contribute to 
their success (195). Those cotporate cultures typi
cally provide both the stability needed by organiza
tions and their employees and the ability to evolve 
as the needs of customers (and society) change. 
Stability is provided by the formal structure-the 
laws, rules, and regulations governing the organi
zation-and by informal rules and internal goals 
(50). Providing for evolution is much more difficult, 
but is a key to success in business (195) . 

Many observers have considered the Forest Serv
ice to be among the best of Federal agencies (109, 
128, 250). The agency certainly has a distinct culture 
that has provided stable direction for the national 
forests for many decades. Evolution in response to 
social changes is more problematic. Some have 
argued that the Forest Service has not responded to 
changes in social values (161, 310, 320). However, 
others suggest that the Forest Service has been more 
effective than other agencies at evolving to meet the 
requirements and intent ofNEPA (1 ), and has at least 
recognized the broad mandate for national forest 
management: 
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To their credit, the principal public land agencies, 
the Forest Service and the Bureau of Land Manage
ment, have been seeking larger roles for wildlife on 
the millions of acres in their charge (197). 

Recent research has examined employee percep
tions of agency and personal values, and found 
substantial differences. The following sections de
scribe apparent organizational values and employee 
values, and explore the reasons for the differences 
that have been found. 

Organizational Values 

Many Forest Service critics have alleged that the 
agency is biased toward timber production (66, 104, 
187). A survey of employees found that employees 
also believe that the agency values timber more 
highly than other resources; other resources are 
valued equally among themselves (133, 250). The 
belief in timber's primacy is also reflected in the 
recent letters from forest supervisors to the Chief of 
the Forest Service asserting that current programs 
are not consistent with proper land stewardship (90, 
91). This belief permeated the agency, from new 
employees to forest supervisors, and even to top 
management (regional foresters and the Chief's 
office) (133). 

Others who have examined the Forest Service 
conclude that agency actions reflect an inherent bias 
not toward timber, but toward maximizing its budget 
(124, 187). O'Toole (187) in particular has sug
gested that the agency only appears to emphasize 
timber production because of the numerous special 
budget accounts associated with timber harvesting. 
(See ch. 8 for a discussion of these accounts.) 
Another study suggests that the reliance on standard 
procedures and the civil service protections from 
political interference account for the agency's ef
forts to maximize its budget (213). Despite their 
logic and some evidence to support these arguments, 
other evidence suggests that the Forest Service has 
not taken full advantage of the opportunities to 
exploit its special budget accounts (298). Thus, the 
budget maximization hypothesis is insufficient to 
account for Forest Service values and actions. 

Studies have shown that Forest Service employ
ees believe the agency primarily values productivity 
and team spirit (132, 133). Productivity includes 
meeting targets, working hard, and being competent, 
while team spirit includes loyalty, teamwork, pro

moting the Forest Service image, and getting along 
with your peers (133). Team spirit is clearly 
important to the Forest Service and its traditional 
esprit de corps. Displaying behaviors consistent 
with agency values is considered pivotal for success 
in the agency (131). This belief, along with the 
perception that the agency values timber over other 
resources, is widespread among the employees, with 
little difference by gender, professional background, 
or level of experience and responsibility (132, 133). 

Such views are not inappropriate, but can have 
unintended consequences. One potential problem is 
that, although the agency's "New Perspectives" is 
an attempt to encourage internal change, challenges 
to traditional practices and procedures are often 
perceived as disloyalty (130). This is more likely to 
be a problem for nontraditional employees, such as 
biologists and landscape architects, and could hinder 
the agency's ability to adapt to changing social 
values. Another potential problem is the message to 
new employees-"don't make waves" and "go 
along to get along" (104). While such messages are 
important to team spirit, they can inhibit employees 
from speaking out and thus inhibit challenges to 
traditional practices and procedures. 

Employee Values 

In many respects, employee personal values differ 
from the organizational values of the agency. Forest 
supervisors have noted that their values and those of 
their employees have been changing (90). In contrast 
to the agency's apparent emphasis on timber re
sources, employees report that they value recreation 
higher than other uses, followed by wildlife and then 
water (133). Again, this is true for employees at all 
levels in the agency, even top management (regional 
foresters and the Chief's office). These values, 
moreover, matched employee perceptions of the 
public's values. Thus, employees believe that the 
agency values timber relatively more than either 
they or the public does. 

Employees also believe that the agency should 
reward additional behaviors. Professional compe
tence, hard work, and teamwork are and should be 
rewarded, but employees believe that concern for 
healthy ecosystems, for the long-run future, and for 
the welfare of one's peers should also be rewarded 
(133). Again, employees at all levels shared similar 
beliefs about what the Forest Service should reward. 



Chapter ~rganizational Factors in Forest Planning • 171 

Why Are There Differences? 

One might hypothesize that differences between 
organizational and employee values exist because 
new employees differ from experienced employees. 
Differences do exist-new employees are older at 
the beginning of their Forest Service careers, they 
are more likely to hold advanced degrees, and more 
are biologists and fewer are foresters (133). How
ever, as noted above, these differences did not lead 
to differences in opinions about agency and personal 
values. The letters from the forest supervisors to the 
Chief also suggest that the managers' views are 
relatively consistent with those of their employees 
(90, 91). In fact, some of the long-time employees 
have been among the leaders in supporting Forest 
Service changes: 

. . . many of these senior people have become 
adjusted to the challenges and promise of the 
post-NEPA era, and have supported and authored 
irmovative approaches ... (130) 

Thus, it seems that increasing diversity is not the 
source of the differences between agency values and 
employee values. 

Some differences probably occur because of the 
tradition and inertia common to large organizations. 
The Forest Service certainly has a long and respected 
tradition ( 131), and it is difficult to change comfort
able and successful modes of operation (161). The 
Forest Service has also institutionalized its tradi
tional practices through common training, promo
tion from within, and regular transfers (250). Some 
argue that historic patterns persist because of proce
dural standards and civil service protections for 
government employees (213). Finally, the idea that 
change is necessary also implies that traditional 
practices represent the wrong way to do things (11). 
Despite the clear changes in social values, it is 
difficult to distinguish the appropriateness of past 
procedures for their era from the current relevance 
(or irrelevance) of such procedures. 

The various external pressures on the Forest 
Service also limit the ability of the agency to alter 
agency values. External constituencies--"the wel
ter of interdependent organizations surrounding the 
organization in question" (316)-impose some 
rigidity tending to hold the Forest Service to the 
status quo (50); and it is impossible to exist in a 
''social environment of combative constituencies'' 
without reflecting those constituencies (250). 

Finally, the differences between agency values 
and employee values can result from the reward 
system. Perceptions of agency values may simply 
reflect the reward system rather than the organiza
tion's actual values. Many have suggested that 
achieving timber targets is more strongly rewarded 
than achieving other targets (66, 104). New employ
ees, forest supervisors, regional foresters, and the 
Chiefs office all "give the agency reward system a 
low legitimacy rating" (133)-i.e., what the em
ployees believe the agency rewards does not match 
what they believe it should reward. 

Employees gave overwhelming endorsement that 
the vision statement values should be rewarded by 
the USFS [U.S. Forest Service] ... and there was 
little disagreement between ranks, gender or profes
sional identity. However, most survey respondents 
believed the agency reward system did not ade
quately endorse and support these values (133). 

PERFORMANCE AND REWARDS 
Performance of the appropriate tasks may be the 

most important aspect of any endeavor. In business, 
performance (typically measured by profitability) 
defmes success, and achieving long-term success 
requires that appropriate performance be rewarded 
(195). Assessing performance is more difficult for a 
government agency than for a business, because 
government agencies rarely have simple, financial 
measures of success. Nonetheless, individuals and 
organizations respond to incentives (187), and thus 
a system that rewards appropriate performance is 
necessary. 

As discussed above, Forest Service employees 
believe that the current system does not consistently 
reward behaviors that promote the Forest Service 
motto of''Caring for the Land and Serving People.'' 
Forest supervisors have written to the Chief that ''we 
just can't continue to do more [more targets, more 
initiatives, more customer service projects, more 
conflict resolution] with less [money and people]" 
(91). According to employee opinions, the agency 
rewards production and team spirit (133). Thus, this 
section explores the agency's reward system, and 
assesses the relationship between that system and 
the planning system. 

Production 

Production is an important part of any organiza
tion's performance. Employees have reported that 
the agency rewards professional competence and 
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hard work, and, to an even greater extent target 
achievement (133). This seems appropriate, since 
successful efforts (meeting the goals) should be 
rewarded more highly than unsuccessful efforts. 
However, observers have suggested that timber 
targets are more important than other targets to the 
Forest Service (104); at least timber target achieve
ment is assessed more diligently than other perform
ance (217). 

Obviously, employees are likely to expend more 
effort to achieve objectives that are measured than 
those that are not. Nonetheless, the lack of appropri
ate measures of performance is a surprisingly 
common failing of unsuccessful businesses (195). 
The entire purpose of the management-by
objectives system widely touted in the 1960s was to 
identify measurable targets that employees and their 
supervisors could agree on (220). One problem for 
the Forest Service is the lack ofappropriate perform
ance measures for some of the objectives for national 
forest management (100). 

What Gets Measured, Gets Done 

Meeting targets is clearly important to the Forest 
Service, but what targets get measured? The answer 
is not as simple as it may seem. The 1990 OTA 
report on RPA planning (259) assessed the annual 
Report of the Forest Service, and found it to be an 
inadequate report on Forest Service performance. 
Management activities for the national forests are 
displayed, but activities are generally not related to 
targets for national forest outputs or conditions. The 
only output information contained in the Forest 
Service's annual report which shows the results of 
management efforts is timber sales and harvests. 

Several observers have noted the existence of 
''hard targets'' for national forest management (104, 
217). 

The hard targets tend to be the tangible, directly 
measurable outputs of commodity resource pro
grams: board feet of timber, number ofcows or sheep 
grazed, mineral leasing permits issues (217). 

Forest Service managers, not surprisingly, focus 
their efforts on meeting such ''hard targets.'' 

Whether or not a forest supervisor has met his or 
her assigned target for timber sale volume is quickly 
and unequivocally determined by direct, physical 
measurement; whether recreation or wildlife targets 
have been met is a matter of broad professional 
judgment ... 

Forest Service field officials indicated that the 
primary focus of performance evaluations continues 
to be the attainment of the ''hard targets'' for timber 
and, to some extent, range and minerals. On most of 
the national forests, the district rangers in particular 
indicated that their overwhelming management con
cern relating to their own performance evaluations 
was to "get out the cut," that is, meet the annual 
timber sale volume targets assigned them (217). 

The important timber targets are not those estab
lished in forest planning, but the targets set in budget 
process. Congress typically sets targets only for 
timber in the annual appropriations laws (217). 
Furthermore, congressional timber targets have con
sistently exceeded the timber sale levels requested 
by the Forest Service for the past decade (217) 
although the timber funding and outputs in the 
agency's budget request have been below those 
identified in the forest plans with unconstrained 
budgets. Thus, meeting the annual timber targets is 
clearly important to meeting congressional direction 
for national forest management. 

What Isn't Measured, Is Important 

In contrast to the hard targets for timber and other 
commodity outputs, the measures for noncom
modity resources are called ''soft targets.'' As noted 
in chapter 6, consistent and comprehensive meas
ures of nontimber outputs do not exist. Measures of 
recreation use, for example, have been described as 
"horseback estimates" (217). Wilderness manage
ment is reported in acres managed, which is a 
function of congressional wilderness designations, 
not ofmanagerial performance (215). The "output" 
of watershed management depends more on the size 
of the watershed treated than on the efforts or the 
results (217). 

Equally important is the lack of measures of 
resource and ecosystem conditions. Range, water
shed, and wildlife habitat improvements are meas
ured in acres, but results of these efforts are not 
reported in terms of changes in conditions (100). 
Even for timber, the Forest Service does not report 
on changes in resource quality (215). 

The Forest Service also does not assess produc
tion costs. (See also ch. 8.) Cost data reported 
nationally are incomplete and inconsistent with 
appropriations data (259). Unit costs are no longer 
important to managers in annual budgeting, and 
inaccuracies result in few sanctions (217). Further
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more, costs are not related to outputs, even for the 
hard targets, in any meaningful way (217, 254). 

It is difficult, if not impossible, to hold Forest 
Service managers accountable for all the relevant 
management tasks when appropriate measures for 
costs, outputs, and conditions are lacking. It is 
admittedly difficult to develop measures for all the 
tasks. However, without such measures, Forest 
Service managers will continue to be evaluated on 
achieving the hard targets for national forests. In 
particular, managers cannot be rewarded for achiev
ing and maintaining healthy ecosystems (as employ
ees at all levels believe they should) unless the health 
of ecosystems is measured, at least indirectly. 

Team Spirit 

Loyalty, teamwork, and other measures of team 
spirit are even more difficult to assess. The Forest 
Service has stressed the importance of teamwork, 
but has done little to reward or encourage it (131). 
Little research has been conducted on how to build 
and maintain esprit de corps, probably because ofthe 
difficulties in measuring and assessing it. Clearly, 
team spirit is important, and has been a traditional 
strength of the agency. Equally clearly, team spirit, 
as measured by employee pride in the Forest 
Service, has declined at all levels of the organization 
over the past 20 years (133). 

Team spirit will be more difficult to build and 
maintain with the increasing professional, racial, 
and gender diversity within the agency. Challenging 
traditional practices is often construed as disloyalty 
(130), but challenge is likely to be more common in 
a more diverse agency. Challenge--if done within 
proper and necessary limits-is an appropriate way 
of assuring that the agency is responsive to its 
mission and to the public. An open, strategic 
planning process, wherein employees and the public 
agree on management direction for the national 
forests, can lead to a spirit of cooperation and 
consistency. 

Rewarding Plans and Planning 

Forest plans are not just pretty documents to set on 
a shelf and gather dust. The plans must be imple
mented-to guide management of the national 
forests. Forest supervisors must ultimately be re
sponsible for the forest plans and their implementa
tion, and must make the time to ensure the plan is 
right. ''The manager should be willing to devote 

considerable personal time to the process" (60) to 
motivate the planning team and assure that the 
results are feasible. 

Plan Feasibility 

Clearly, plans must be technically feasible. The 
chosen alternative must be internally consistent-all 
the outputs must be achievable and the ecosystems 
protected. Foresters and other professionals are quite 
good at examining technical feasibility; as described 
above, the scientific conservation paradigm com
mon to many physical and biological disciplines 
emphasizes the technical aspects of management. 

The plans must also be politically feasible, at the 
local and national levels; technical competence is a 
necessary but not sufficient condition for successful 
national forest management (316). It has long been 
recognized that public involvement is needed to 
understand the social values of the forest (29). The 
forest supervisors have reiterated the call for effec
tive public involvement, arguing for increasing work 
with "local, state and national key publics and 
elected leaders" (90). (See ch. 5.) 

A major difficulty for forest planning is the lack 
ofpublic consensus on how and for what the national 
forests should be managed (158). Foresters and other 
professionals are typically not very good at face-to
face, emotional confrontations about management 
(129). Many of the planning ''failures result because 
resource professionals are working to change the 
public's mind about management practices rather 
than developing alternatives to satisfy public goals'' 
(159). However, foresters have traditionally been 
committed to serving the public interest (71). This 
commitment to service must be strengthened and 
molded to building a public consensus, because 
consensus is crucial to building politically feasible 
forest plans (158, 231). 

Some have described the goal of the forest 
planning process to be a ''social contract'' between 
the agency and the public (130, 230). This view is 
useful, but may not recognize the need for plans to 
be politically feasible at the national level-i.e., 
consistent with the RPA Program, the annual 
budget, and other national policy direction from 
Congress and the administration. (See also ch. 10.) 
Research indicates that national RPA direction has 
had relatively little direct effect on the forest plans 
(213). However, national direction on budgets and 
on targets can subvert the direction established in the 
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plans, as described above. Forest plans must be 
consistent with likely national decisions about 
budgets and targets and other policy guidance, if 
they are to be implemented. This probably will 
require modifying the planning and budgeting proc
esses to impose some consistency in budget consid
eration, and to display how budget changes will 
affect forest plan implementation. (See also ch. 8.) 

Manager Responsibility 

Another requirement for implementing the forest 
plans is that the managers-forest supervisors, 
district rangers, etc.-be accountable for performing 
according to the plan. Plans are unlikely to be 
implemented if managers are not held responsible in 
performance reviews for both the technical and 
political feasibility of the plans. 

Technical feasibility can be assessed annually by 
comparing actual outputs, changes in conditions, 
and unit costs with those projected in the forest plan. 
Some variability is certainly to be expected, and 
unanticipated events, such as Hurricane Hugo, can 
devastate a forest. Nonetheless, if the plan was done 
correctly, it should give a reasonably accurate 
projection of activities, costs, and results. Managers 
and their planning teams should be evaluated, in 
part, on the output condition and cost targets in their 
plans. 

The public also needs to examine the activities, 
costs, and results of management annually. The 
annual Report of the Forest Service was intended to 
provide such information at the national level, 
although it has not fulfilled this task (259). A 
comparable annual report on the consequences of 
implementing the forest plan could provide the 
public with the relevant information, and many 
forests are now preparing annual reports (137). 
However, as discussed above and at greater length 
under monitoring in chapter 6, the existing measures 
of outputs and activities are inadequate to assess the 
results of management activities on total outputs, 
ecosystem conditions, and unit costs. The lack of 
complete and relevant measures of national forest 
production make it difficult to evaluate how manag
ers perform in implementing the forest plan. 

Political feasibility, at least at the local level, is 
also important to implementing forest plans. One 
simple and obvious measure is the number of 
administrative appeals and lawsuits filed against a 
plan. Agency critics have suggested that the appar

ent increase in litigation, despite increasing public 
participation efforts, suggests that the agency is not 
really responding to the public (159). However, one 
should also recognize that the plans and the subse
quent activities cannot be ''bomb-proof,'' because 
forest plans are not comprehensive, site-specific 
action plans (13). Forest management is often 
contentious, and thus some appeals and litigation 
should be expected. Furthermore, conflict, and even 
litigation, are not necessarily bad, because they can 
lead to improved understanding and agreement. 
Nonetheless, managing conflict and reducing ap
peals and litigation is a relevant goal for Forest 
Service managers, and the agency does reward 
managers who deal with contentious issues at the 
local level (217). 

The number of appeals and lawsuits is one 
measure of local conflict over management deci
sions: fewer appeals and lawsuits suggest better 
conflict management. However, it is possible to 
reduce appeals and lawsuits without resolving con
flicts, by postponing controversial decisions to a 
later date or to another forum. Managers could, 
through such techniques, shift the controversies to 
their successors or to other decisionmaking forums. 
Thus, the number of appeals and lawsuits is an 
incomplete measure of the political feasibility of a 
forest plan. Additional measures of the effectiveness 
of public involvement and manager responsiveness 
need to be developed to assure that managers are 
properly rewarded for preparing politically feasible 
forest plans. 

Difficulties in Accountability 

As noted above, the lack ofcomplete and accurate 
measures to assess the technical and political 
feasibility of forest plans is a problem. Another, 
related problem is objectivity-it is difficult for 
managers and planners to be impartial in monitoring 
and evaluating the plans they have spent so much 
time and effort preparing (50). Effective, unbiased 
assessment of performance requires monitoring by 
quasi-independent groups within the national for
ests, such as interdisciplinary teams that include 
nonemployees (e.g., retirees and experts from vari
ous interests). However, purely external monitoring 
and evaluation can reduce planners' and managers' 
commitment to developing effective, implementable 
plans. 

A more intractable problem relates to the fre
quency of transfers for agency employees. Habitual 
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transfers, including laterals, are important for em
ployees to advance in the organization, but often 
drain local expertise from a forest ( 64) and can be a 
problemfordual-careerfamilies (132). Furthermore, 
frequent transfers and the inability to quickly 
demonstrate improved resource quality mean that 
managers face relatively little risk of being held 
responsible for failures to meet resource quality and 
ecosystem health targets (215). 

In the extreme case, transfers can make one 
manager and planning team responsible for imple
menting a plan prepared by another manager and 
team. Two steps can minimize this potential prob
lem. First, the plan should identify all the relevant 
information needed for implementation: the partici
pants, their issues and concerns, the current outputs 
and conditions and their trends, and the goals and 
direction for managing the forest. Second, improved 
communication and a sense of shared responsibility 
is needed between employees and their predeces
sors. This would include informal talks as well as 
formal communication, and possibly even joint 
performance review. 

SUMMARY AND CONCLUSIONS 
Organizational factors, such as traditions and 

incentives, affect the ability of an organization to 
develop and implement strategic plans. Within the 
Forest Service, the traditional dominance of forest
ers is changing as the agency's workforce diversifies 
and as foresters adapt to changes in American 
society, but Forest Service tradition still exerts a 
strong influence over national forest management. 
The reward system for national forest management 
also determines the effectiveness of strategic forest 
planning under NFMA. 

Forest Service Culture and Diversity 

The Forest Service has long been dominated by 
foresters, and foresters still account for at least half 
of the agency's professionals and at least three
quarters of its technicians. Foresters, by training and 
experience, typically emphasize the uses and outputs 
of forests, and particularly, the management of trees. 
However, the increasingly urban American society 
holds a less utilitarian, less anthropocentric, more 
romantic view of nature. Thus, society increasingly 
values the nonuse benefits of forests, which are often 
discounted by foresters. 

The Forest Service also employs a variety of other 
professionals. Traditional engineers and range con
servationists hold values relatively similar to forest
ers, and thus have contributed to the agency's 
consistent internal philosophy. However, other pro
fessionals, such as biologists, landscape architects, 
and archaeologists, are diversifying the educational 
background of the agency's workforce. Biologists 
have become the second largest professional group 
within the Forest Service (after foresters), and their 
education typically emphasizes the biological and 
ecological processes of forests, rather than the 
utilitarian view offoresters. Thus, as more biologists 
and other specialists are employed, the values and 
orientation of the agency is broadened. 

As a Federal agency, the Forest Service has long 
been highly regarded for its professional approach to 
its mission. The professionalism of Forest Service 
employees has contributed to the agency's historical 
success and to the strong esprit de corps within the 
workforce. However, professionalism also has its 
costs. The professional training of foresters and 
biologists emphasizes technical competence. While 
technical competence is important to, and indeed 
necessary for, management of the national forests, it 
inhibits listening to the public. The public is 
generally perceived as uninformed and overly emo
tional, while the professionals consider themselves 
specially qualified to make rational resource man
agement decisions. However, this view often leads 
professionals to ignore or discount the public's goals 
for the national forests and public objections to some 
common management practices. 

The Forest Service workforce is becoming more 
diverse, in racial and gender as well as educational 
composition. Research suggests that educational 
diversity is more important than racial or gender 
diversity in terms ofbroadening the values and ideas 
of the workforce. Such diversity is important be
cause it leads to greater creativity and flexibility in 
management, tends to open more channels of 
communication to various interests, and broadens 
the basis for management decisions. However, 
diversity also creates internal conflict, because new 
ideas often challenge traditional practices and can 
seem to be disloyalty to the agency. It takes more 
time and effort to build teamwork and trust among 
groups with disparate backgrounds and values than 
among groups with shared outlooks and experi
ences. A shared sense of mission can overcome 
some of the difficulties, but many employees are 
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concerned that the current motto--''Caring for the 
Land and Serving People'' -is not really being 
implemented and rewarded. 

Diversity is important to developing and using 
interdisciplinary teams as required by NEPA and 
NFMA. The Forest Service uses ID teams in forest 
planning, although in many cases the diversity of 
specialists is less than that specified in the laws. 
More importantly, however, the interdisciplinary 
approach is not used widely other than in forest 
planning; the Forest Service is still generally organ
ized functionally, by resource specialty. This is 
particularly a problem in budgeting, as integrated 
management activities are translated into resource 
functions; the subsequent appropriations may bear 
little relationship to integrated management. 

Finally, the apparent values of the organization 
and the employees differ significantly. Regardless of 
experience, level within the agency, or educational 
background, employees believe that the agency 
emphasizes timber above other resources, and pri
marily rewards outputs and team spirit. However, 
employees' personal values apparently emphasize 
recreation, wildlife, and water, and match their 
perception of the public's values. Employees believe 
that the agency should also reward healthy ecosys
tems, long-run concerns, and the welfare of their 
peers. However, the agency's traditions, normal 
organizational inertia, pressures from various exter
nal groups, and the existing reward system all 
impede change. 

Performance and Rewards 

As noted above, employees believe that the Forest 
Service rewards production and team spirit. Produc
tion and productivity are appropriate standards for 
evaluating employees, but the existing measures are 
incomplete for assessing performance. "What gets 
measured, gets done.'' Timber and other commodity 
outputs are more easily and accurately measured, 
and thus commodity output goals are commonly 
known as "hard targets." Other national forest 
goals--noncommodity outputs, nonuse values, and 
efficiency (unit costs}--are either poorly measured 
for annual production (i.e., they are "soft targets") 
or are not measured at all. Thus, employee perform
ance evaluations emphasize achieving the hard 
targets. 

Spirit is far more difficult to measure, and thus to 
assess, than is production. One problem for estab
lishing and maintaining esprit de corps in a diverse 
workforce is that challenges to tradition are often 
perceived as disloyalty to the agency. Strategic 
forest planning can overcome such perceptions, if 
the established direction and the subsequent man
agement are widely accepted by the employees (and 
the public). 

Successful implementation of forest plans must 
also be rewarded. To be implemented, the plans must 
be technically feasible, something the various pro
fessionals employed by the Forest Service are 
trained to assess. However, the plans must also be 
politically feasible. This means building a local 
public consensus on the appropriate management 
direction and practices for the forest plan, an 
admittedly difficult but essential task. The resulting 
"social contract" must also be politically feasible 
from a national perspective, fitting with the nation
wide goals for resource management and for Federal 
budget priorities and limitations. 

Accountability is the key to forest plan implemen
tation. The limited number ofperformance measures 
make it difficult to hold managers responsible for 
achieving all the management goals for their forests, 
and for the political feasibility of their plans. The 
number of administrative appeals and lawsuits is one 
measure of political feasibility, but the number can 
be reduced by simply postponing controversial 
decisions to another forum or to a successor. Thus, 
additional measures of effective public involvement 
are needed to assess managerial performance in this 
area. Another difficulty is that managers and their 
staffs are likely to be predisposed to favorable 
evaluations of their performance, thus limiting their 
impartiality in monitoring forest plan implementa
tion. Finally, the habitual transfers of managers can 
reduce their accountability; one manager and/or 
planning team may develop a plan which must then 
be implemented by a successor. These problems can 
be minimized with distinct monitoring teams and a 
thorough description ofplanning participants, issues 
and concerns, and past and current conditions. The 
direction and goals in the forest plan also must be 
clearly specified. 
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Chapter 10 

Relationship of Forest-Level NFMA Planning 
to National RPA Planning 

INTRODUCTION 
The Forest and Rangeland Renewable Resomce 

Planning Act of 1974 (RPA) establishes a strategic 
planning process for an integrated, national exami
nation of renewable resomce conditions and oppor
tunities for all forests and rangelands. The strategic 
planning process envisioned in RPA is structW'ed 
around the preparation of fom documents: the RPA 
Assessment, the RPA Program, the Presidential 
Statement of Policy, and the Annual Report. The 
RPA Assessment is to provide information on 
renewable resomces--conditions and outputs, inter
relationships, and present and futW'e supplies and 
demands. This information serves as the basis for the 
RPA Program and the development ofdirections and 
goals. The Presidential Statement of Policy, trans
mitted with the Program to Congress, guides formu
lation of annual budget requests. The Annual Report 
informs Congress of the Forest Service's progress in 
implementing the RPA Program. Thgether, these 
fom documents enable the Forest Service to develop 
a long-term strategic plan to guide present and futW'e 
management decisions. 

RPA also establishes a strategic planning process, 
at the local level, that stresses an interdisciplinary 
approach and public involvement. The National 
Forest Management Act of 1976 (NFMA) amended 
the original RPA legislation by providing substan
tial additional direction in preparing land and 
resomce management plans for the national forests. 
These forest plans are intended to set long-term 
direction for on-the-ground management activities, 
including desired futW'e resomce conditions and 
subsequent management actions to achieve those 
conditions. In contrast to the national scope of the 
fom RPA documents, the forest plans guide manage
ment activities at the local level. The plans take into 
account local situations, capabilities, and opportuni
ties, and attempt to balance local resomce uses and 
values to accommodate the public's interests. 

If the strategic planning process envisioned in 
both RPA and NFMA is to be effective, national 
direction and goals must mesh with local capabili
ties. The RPA documents must incotporate informa

tion from the local level on resomce availability and 
conditions as well as on public opinion, desires, and 
concerns. The information on local interests and 
capabilities must be available for use in the national 
analysis. Only with this meshing of national and 
local planning can the forest resomces be managed 
sustainably for the futW'e. 

THE CURRENT 
RPA-NFMA LINKAGE 

Congress did not envision a clear, direct system 
for meshing national and local planning efforts 
(329). The RPA and NFMA planning processes have 
been evolving slowly, however, to become more 
intertwined. Historically, the Forest Service has 
approached planning as a hierarchical process that 
allocates resource output targets from the RPA 
Program to the regions, and from the regions to the 
forests (206). This approach contrasts with the 
description of the linkage between RPA and NFMA 
in the Forest Service regulations as: 

. .. essentially iterative in that the infonnation from 
the forest level flows up to the national level where 
in turn infonnation in the RPA Program flows back 
to the forest level (36 CFR 219.4(a)). 

In 1989, Forest Service Chief Dale Robertson 
(206) testified that the 1990 RPA process was 
influenced by an integrated approach, with ''more 
careful consideration of the resource opportunities 
as developed in the forest plans.'' This integration 
was accomplished by using data from the plans in 
the RPA Assessment and by building RPA Program 
strategies using forest plan standards and guidelines. 
Robertson stated that, because most of the forest 
plans are now complete and more comprehensive 
than earlier plans, data from the forest plans were 
used extensively in the 1990 Program. Thus, the 
1990 Program may mark the beginning of an 
iterative exchange of information, from the forests to 
the national level and the national level to the 
forests, contemplated in the regulations. 

The historic pattern of top-down targets from the 
RPA Program to the national forests was possible 
before the completion of the national forest plans 

-179
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only because of lack of information. Many forests 
took 10 to 15 years to complete their first plans under 
NFMA, providing little information from the local 
level to feed into the national process. The lack of 
final forest plans permitted the top-down flow of 
information to dominate, and led to allocation of 
resource output targets from the national level to the 
regions and forests. 

RPA target allocations are difficult to mesh with 
NFMA planning because: 1) targets are set only for 
outputs and 2) allocated targets may be infeasible. 
Output targets are not necessarily incompatible with 
local level strategic planning, but forest managers do 
not have the measures to determine annual outputs 
for all resources. (See ch. 6.) Annual timber produc
tion can easily be measured, and is directly under the 
control of the managers, but recreation use, water 
flows, wildlife populations, and other uses and 
outputs are less easily measured, and less readily 
governed by managers. Furthermore, the RPA Pro
gram has not established effective targets-those for 
which managers can be held accountable-for 
resource conditions of forests and rangelands. Thus, 
RPA targets have become synonymous with na
tional timber sale targets. 

Equal treatment of all resources could be accom
plished by setting national targets for all important 
outputs and conditions. This approach would require 
developing measures for nontimber values-an 
admittedly difficult task. Meaningful production and 
condition goals for recreation, range forage, water, 
wildlife, and fisheries have not been established, and 
reported accomplishments might be impossible to 
verify or to evaluate objectively (277). Nonetheless, 
accountability standards for all important forest and 
rangeland outputs and conditions are a prerequisite 
if the RPA process is to establish broad and balanced 
direction for the Nation's renewable resources. 

Even ifacceptable national targets are established 
for all significant outputs and conditions, the allo
cated RPA targets probably would not match the 
targets set in forest plans. NFMA plan targets are 
developed locally, with information on resource 
conditions and interactions and with substantial 
public input. The dilemma arises as to how to decide 
between allocated RPA targets and NFMA plan 
targets. Should national targets override the NFMA 
planning process when so much time and effort goes 
into local planning? Allocated RPA targets could 
make local analysis and public involvement in 

NFMA planning useless and ineffective, because 
targets are set by people removed from the local 
resource conditions and public desires. Alterna
tively, should the local planning process ignore the 
regional, national, and global concerns reflected in 
the RPA targets? NFMA planning targets could 
result in missed opportunities or regional disloca
tions not considered locally. 

A second, and more serious problem in trying to 
mesh RPA targets with NFMA planning, is that 
allocated RPA targets may be infeasible, despite the 
resource capability information in the NFMA plans. 
In past RPA Programs, resource production goals, 
especially for timber, have been a reflection of 
projected national demand more than a reflection of 
the resource capabilities to actually meet that 
demand (277). Even before NFMA was enacted, 
participants of a national symposium organized by 
the Forest Service at Pajaro Dunes, CA, discussed 
the need for data aggregation to proceed in a local 
"bottom-up" approach (192). In addition, even with 
aggregated local data from the forest plans, national 
analyses of capabilities and opportunities necessar
ily lack information on site-specific resource inter
actions and conflicts. RPA analyses, therefore, will 
typically overestimate the productive potential of 
the lands being analyzed (72). (See ch. 7.) Thus, the 
national planning process under RPA is likely to 
overstate the opportunities for producing outputs 
from the national forests. 

DIRECTION AND FLOW OF 
INFORMATION 

The conflict between allocated RPA targets and 
directions established in NFMA planning might be 
alleviated if the flow of information between the 
forest plans and the RPA documents is continuous 
and two-directional. Precedent has been set for a 
process that is based on capabilities set locally, with 
general guidance from the top. In a 1988 court case, 
a Federal district court ruled that while production 
targets under a timber management plan are impor
tant goals, they are not legally enforceable decisions 
(277). The Chief of the Forest Service expressed 
agreement with this decision in an internal memo to 
the regional foresters (207). 

The compatibility of output potential determined 
at the local level, and output goals determined at the 
national level, must be discussed and planning 
adjusted depending on national and local interests, 
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resource sustainability, and budget allocations. This 
approach would shift the RPA Program's emphasis 
from setting hard targets for the national forests to 
setting an overall direction for the Forest Service
for Research, State and Private Forestry, and Inter
national Forestry as well as for the National Forest 
System. The Program would guide national policies 
and identify considerations and approaches for 
NFMA planning. The NFMA plans would deter
mine capabilities based on resource inventory and 
monitoring, public input, and local managerial 
expertise. 

To summarize, the Forest Service regulations 
describe the information flow among the RPA 
documents and the forest plans as iterative. Informa
tion from the plans is used in compiling the RPA 
Assessment, and the plans and the Assessment 
contribute to the RPA Program, which then provides 
guidance for the forest plans. The problems created 
by this process could be alleviated with a continuous 
and interactive information flow among the four 
RPA documents and the forest plans. 

NFMA Planning and the RPA Assessment 

Data gathered to prepare the national forest plans 
and to monitor plan implementation provide basic 
information on resource conditions and predicted 
outcomes of proposed management actions, and on 
opportunities and limitations for expanding the uses 
and outputs of the national forests. Forest planners 
should be aware of resource demands outlined in 
previous Assessments and compare local assess
ments ofphysical, biological, and economic capabil
ities of the land with the national assessment, to 
assure that the conditions and possibilities consid
ered in planning address national concerns (277). 
Standardized procedures and measures for invento
ries and monitoring can improve conununication 
and minimize the costs of developing analytical 
model~ch forest can take advantage of com
puter capabilities and models developed for the 
entire agency (51). (See also th. 6.) 

The RPA Assessment can assist forest-level 
planning by serving as a source book for planners. 
First, the Assessment provides information on meth
ods used on national forests, private, and other 
public lands to collect data on resource outputs, 
conditions, and trends. This information can help 
planners design inventories and monitoring activi
ties on their forests so that data will be compatible 

with previous inventories and with studies in prog
ress. Measures used on the national forests must also 
be comparable to measures used on private and other 
public lands so that data can be aggregated and 
compared. Coordination of data measures allows 
information from the national forests and from 
private and other public lands to be used in a 
comprehensive analysis. These data are then avail
able for national use in the RPA Assessment, 
Program, and Annual Report. 

In addition, the RPA Assessment (and the sup
porting data) is a source of information for forest 
planners to consider in examining alternatives for 
their national forests. The Assessment is to describe 
the existing resource conditions and outputs from 
private and other public lands, as well as from the 
national forests. Forest planners can use the Assess
ment database to assess the extent to which various 
regional, national, and global concerns are being 
addressed on the lands surrounding their forest, and 
thus can assess the need for addressing such 
concerns in their forest plans. The RPA Assessment, 
therefore, is a source of information on inventory 
and monitoring measures and methods and on the 
conditions and outputs from lands surrounding the 
national forests. 

NFMA Planning and the RPA Program 

The forest plans can contribute to the RPA 
Program by providing information and guidance on 
the public's preferred management alternatives for 
the National Forest System. The forest plans are 
developed with substantial public input, and thus 
should describe locally acceptable management 
direction. Furthermore, the NFMA planning process 
identifies public issues and concerns relevant to the 
management of the national forests. Issues and 
concerns that are widespread at the local level 
should receive special attention in the Program. For 
example, a national policy on below-cost timber 
sales might demonstrate agency responsiveness to 
public concerns. In essence, NFMA plans are part of 
the public's participation in the RPA process. 

As a strategic plan, the Program needs to set 
direction for all planning on the national forests as 
well as for research, cooperative assistance, and 
international programs. The Program, however, 
should not override local decisionmaking. Instead, it 
can augment NFMA planning by addressing re
gional, national, and global problems not identified 
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or considered locally. The Program can then include 
issues and concerns to be considered in amending 
and revising the forest plans, with a clear explana
tion of why such issues are of regional, national, or 
global concern and should be addressed in national 
forest management. This interpretation of the influ
ence of the RPA Program on local planning is 
patterned after a theme of ''firm central direction 
and maximum individual autonomy' '-a theme 
common to effective organization in the private 
sector (195). This view was expressed by Chief 
Robertson in his 1990 testimony, stating that re
source output targets will be replaced by more 
flexible, general guidance from the RPA Program 
(206). 

Strategic planning does not require the elimina
tion of national targets. In fact, targets may be 
critical to reaching stated goals for the various 
resources. Hard national targets, however, c~n effec
tively negate local decisionmaking, if targets are set 
only for certain outputs and only for the national 
forests. Such targets also tend to discourage an 
interactive flow of information from the local level 
to the national level and thus run counter to 
functional strategic planning and the iterative proc
ess. Alternatively, national output and condition 
targets can be used to identify impending or 
potential problems that are to be considered in 
national forest planning, in setting research priorities 
and in determining the financial and technical 
assistance needed by States and private landowners. 

NFMA Planning and the Budget Process 

The forest plans are intended to serve as the basis 
for developing the agency's annual budget proposal 
(217). However, the budget requests from the forests 
cannot simply be added together to arrive at a grand 
total for the National Forest System, because the 
forests have used different assumptions about possi
ble budget levels in their NFMA plans. (See ch. 8.) 
Currently, the forests identify the appropriate proj
ects for implementing the forest plan. These multiple
use projects must then be converted into budget 
requests by resource activity, and the budgets for 
each resource activity are subject to modification by 
the administration and Congress. 

The Forest Service budget request for the National 
Forest System must be balanced against overall 
spending constraints and management priorities. 
According to Chief Robertson (206), the rate of 

forest plan implementation-and the mix ofprojects 
carried out under the plan~epends on the annual 
Federal budget process: 

[The] forest plans are strongly linked to and 
dependent on the national budget process. As we 
develop our annual agency budget request, we 
carefully consider the needs documented in the 
forest plans in light of competing agency priorities 
and constraints. Ultimately, the rate at which we are 
able to implement each plan-and the relative 
emphasis given to each component of the plan
reflects national priorities and constraints that are 
resolved as the President proposes a budget and the 
Congress appropriates funds. 

Congress appropriates funds by resource activity. 
The appropriations are then allocated to the regions, 
and subsequently to the forests. The appropriations 
by resource must be converted back into multiple
use projects, not an easy task because it is unlikely 
that the appropriations will match the balanced mix 
of resource activities needed to implement the forest 
plans. 

A better flow of information between the forest 
planning and the budget and appropriations process 
is needed for implementing the forest plans. Con
gress needs accurate information on the likely 
outputs and conditions that will result from imple
menting the plans with a given level of appropria
tions. Congress also needs information on the 
improvements possible with increased funding, and 
on the consequences of reduced funding. Further
more, the local publics need to know how the forest 
plan will be implemented, if the full funding called 
for in the plan is not appropriated. Thus, to be 
integrated with the budget and appropriations proc
ess, the forest plans must contain information on the 
likely outputs and conditions under a range of 
budgets, including both the most likely and the most 
desirable budget levels. 

The budget and appropriations process also must 
be better integrated with forest planning. The current 
structure of appropriations by resource activity is 
inconsistent with the integrated, multiple-use man
agement direction established in the plans. Congress 
may object to reducing the current budget details, 
fearing a loss of control over the Forest Service 
budget. However, actual expenditures and accom
plishments often differ, sometimes substantially, 
from the appropriations and from the reported 
expenditures and accomplishments. Furthermore, 
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special accounts and trust funds account for more 
than a third of the Forest Service budget, but the 
substantial agency discretion over the size and use of 
these funds occurs with little congressional control 
or oversight. Thus, Congress has, in fact, already lost 
some of its apparent control in the appropriations 
process. Congress could reestablish control over the 
Forest Service budget while allowing the implemen
tation of national forest plans by: 

1. appropriating funds by activity (e.g., planning, 
producing, maintaining, investing, monitoring) 
rather than by resource; 

2. examining the use and discretion over perma
nent appropriations; and 

3. requiring full disclosure of expenditures and 
unit costs for significant activities-regionally 
and functionally. 

NFMA Planning and the Annual Report 

Monitoring of the forest plans can provide infor
mation to be presented in the Annual Report on the 
expenditures and results of management activities 
on each national forest. This information can be used 
to compare the performance of forest supervisors 
and regional foresters, and thus can serve as an 
incentive for the Forest Service to make sure its 
efforts are balanced and efficient. 

Peer pressure is an important component of 
quality performance. Thus, monitoring of forest plan 
implementation should provide information for the 
Annual Report on what each forest is doing and how 
well management activities have been implemented. 
Consistent reporting is necessary so that data can be 
aggregated and compared. Unit cost information is 
important, especially for certain critical activities 
and results, such as reforestation success, timber sale 
preparation and harvest administration, and wilder
ness quality improvements. Furthermore, as dis
cussed earlier, measures are needed for all the 
important outputs and conditions, to assure that all 
goals are being achieved; fmally, management 
activities, such as range improvements and water
shed rehabilitation, must be related to the outputs 
and conditions ofinterest to Congress and the public. 

A third connection between forest planning and 
the Annual Report may be the identification of 
important issues that arise quickly, in the time 

between RPA Programs. To address rapidly emerg
ing issues in a timely fashion, the issues can be 
discussed in the local context and included in 
Annual Reports. In this way, forest planning and the 
Annual Reports can serve as issue scoping for each 
RPA Program, and as a basis for considering new or 
revised policy direction for national forest manage
ment. 

NFMA Planning, RPA, and the 
Role of the Regions 

In the RPA and NFMA planning processes 
described in this OTA assessment, the regional 
offices serve three main purposes: to aggregate data, 
to allocate budgets, and to coordinate and facilitate 
problemsolving of regional scope.1 Budget and 
resource data from all of the national forests are too 
unwieldy to accommodate directly at the national 
office. The regional offices can aggregate these data 
and present them to the national office in a manage
able form. The regional offices also work with 
budget decisions from the national level, allocating 
budgets to the forests. 

The regional offices' third role, to coordinate and 
facilitate problemsolving of regional scope, may be 
especially important when problems involve several 
forests as well as State, private, and other public 
lands. The regions can identify issues common to 
several national forests, and can assist in coordinat
ing responses and identifying issues that need to be 
addressed nationally, in the RPA planning process. 
The regional offices can also serve as a focal point 
for coordination with State agencies that have a 
stake in national forest management, including 
agencies that regulate forest practices, that manage 
wildlife populations, and that enforce water rights 
and water quality standards. 

If the RPA Program is not seen as a document 
providing hard output targets and budgets to the 
forests, the regions would not be required to serve as 
a liaison in these areas. Rather, they could provide 
coordination between local decisionmaking (as the 
major impetus behind planning) and national policy 
guidance. The regions could assist in finding ways 
to deal with regional disputes and conflicting 
interests before they are brought to national atten
tion. 

!Regional offices undoubtedly serve other functions, as well, but this section focuses solely on their role in RPA and NFMA planning. 
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CONCLUSION 
Concern over land and resource capability and 

sustainability has contributed to the debate over 
centralized, top-down planning versus decentral
ized, forest-based, bottom-up planning (277). Re
source capability information developed at the local 
level was intended to provide the foundation for 
RPA planning; at the same time, national objectives 
are essential to strategic planning and setting long
term goals. National and forest level information 
''address the nations's resources demands and 
recognize natural and practical limitations 
of the land and forests to meet those demands'' 
(277). 

Binding targets set at the national level in past 
RPA Programs have resulted in a concentration on 
timber outputs, at the expense of considering other 
outputs and conditions. Furthermore, national analy
ses are likely to overestimate productive potential, 
because site-specific resource interactions are neces
sarily lost in aggregating data on local capabilities. 
Replacing hard targets with general guidance and 
flexible goals would lessen the emphasis on top
down planning and allow for a more iterative 
process, as prescribed in the regulations. 

A two-directional, interactive exchange of infor
mation between local forest planning and national 
RPA planning would encourage resources to be 
managed for realistic and desired goals and long
term sustainability. The forest plans can provide 
information: on resource capabilities for the RPA 
Assessment, on public desires for national forest 
management for the RPA Program, on opportunities 
and likely results for the annual budget, and on the 
results and costs of management for the Annual 
Report. The Assessment database can inform plan
ners about conditions and outputs from neighboring 
lands, and about measurements and methods for 
inventorying and monitoring. The Program can pro
vide policy direction for considering regional, na
tional, and global issues and concerns. The annual 
appropriations determine the extent of implementa
tion of the forest plans. And the Annual Report 
allows managers to compare their performance in 
implementing the forest plans with the performance 
of their peers. Thus, by improving the flow of 
information between local NFMA planning and 
national RPA planning, the national forests can be 
managed to achieve local desires, address national 
needs, and assure the long-term sustainability of the 
forest ecosystems. 
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The Office of Technology Assessment (OTA) was created in 1972 as an 
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dependent and timely information about the potential effects-both benefi
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House of Representatives or Senate; by the Technology Assessment Board, 
the governing body of OTA; or by the Director of OTA in consultation with 
the Board . 
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voting member. 
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