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Introduction
The Forest Ecosystem Management Assessment Team was charged by the Administration through the Secretaries of 
Agriculture and Interior with developing options for managing the federal forests of the Pacific Northwest that are within the 
range of the northern spotted owl. This report summarizes the economic analysis of the proposals brought forth by the Team.

Principal Economic Concerns

Several fundamental economic questions arise when discussing the management of the federal forests of the Pacific Northwest. 
Several of these were highlighted in the letter of charge to the Forest Ecosystem Management Assessment Team, which was 
instructed to: 

...address a range of alternatives in a way that allows us to distinguish the different costs and benefits of various approaches 
(including marginal cost/benefit assessments), and in so doing at least the following should be considered:

❍     Timber sales, short and long term.

❍     Production of other commodities.

❍     Effects on public uses and values including scenic quality, recreation, subsistence, and tourism.

❍     Effects on environmental and ecological values, including air and water quality, including habitat conservation, sustainability, 
threatened and endangered species, biodiversity, and long-term productivity.

❍     Jobs attributable to timber harvesting and timber processing, and to the extent feasible, jobs attributable to other commodity 
production, fish habitat protection, and public uses of the forests, as well as jobs attributable to investment and restoration 
associated with each alternative. 

❍     Economic and social effects on local communities, and effects on revenues to counties and the national treasury.

❍     Economic and social policies associated with the protection and use of forest resources that might aid in the transitions of the 
region's industries and communities.



❍     Economic and social benefits from the ecological services you consider.

❍     Regional, national, and international effects as they relate to timber supply, wood product prices, and other key economic and 
social variables.

This chapter summarizes the economic assessment of these considerations as they relate to the management of the federal 
forests in the range of the northern spotted owl. All of the cost and benefit issues listed in the charge were addressed by the 
economic assessment group. (The most extensive treatment of "environmental and ecological values" is within the biological 
assessments.) The economic assessment does not take the form of a traditional, benefit-cost analysis; instead, it is constructed to 
answer the primary policy questions posed to the Team. 

Scope

The assessment focused on federal forests in Oregon, Washington, and California that are within the current range of the 
northern spotted owl. The federal forests included in the analysis are listed in table 6-1. For regional economic assessments, the 
"impact region" is defined as the central and western Oregon and Washington counties and northern California counties that are 
directly impacted by the management of these forests (fig. 6-1).

In other parts of the report we will refer to the Pacific Northwest generally (but not always defined) as the states of Washington 
and Oregon. We will also refer to the Pacific Northwest-westside which is the western parts of the two states (sometimes called 
the Douglas-fir subregion) and the Pacific Northwest-eastside which is the eastern parts of the two states (sometimes called the 
Ponderosa Pine subregion). Finally, we will refer to California sometimes as the Pacific Southwest.





Figure 6-1. Geographic area encompassed in the impact region.

 

Review of Options

Ten different ecosystem management options were considered for partial or full analysis within the biological assessment and 
are discussed in detail in those chapters. The land allocation and land management implications of the ten options are discussed 
in the assessment of timber management (Johnson et al. 1993, a report prepared for the Team) The key characteristics of the ten 
options are displayed in table 3-2.

Outlook for Federal Timber Harvests

Sustainable Harvest Levels 

In this analysis, we assumed that the federal forests in the owl region will be managed under a nondeclining yield mandate -- 
meaning that the planned harvest level in future decades cannot be less than the current decade's planned harvest level. The 
decadal harvest levels were estimated for each National Forest or Bureau of Land Management District using a variety of 
techniques including linear programming (FORPLAN), simulation (TRIM-plus), and data-base manipulation. These planning 
models estimate the acres treated and resource yields given land allocation patterns, management standards, and managerial 
constraints. Johnson, K.N., S. Crim, K. Barber, and M. Howell in an analysis written for this report, includes further details on 
the assumptions, techniques, and results.

The probable levels of federal timber sales for the owl region for the first decade under the rules for each option are summarized 
in table 6-2 and figure 6-2. In their analysis, Johnson et al. use the term "probable sales quantity" to describe these results rather 
than "allowable sale quantity" as they worked with agency personnel to estimate the likely sale level (probable sale level) under 
the rules for each option rather than the maximum sale level (allowable sale quantity) under the rules as has often been done in 
the past especially on the National Forests. Thus, they attempted to estimate sale levels likely to be achieved as opposed to 
estimating ceiling or upper limit estimates.



Some of the management rules and procedures for the different options make it difficult to fully determine the actual sale level 
that will result. As an example, many of the options call for further watershed assessment in certain Key Watersheds before 
timber harvest can occur there. Johnson et al. made estimates of likely timber sales that will result using a set of interim rules in 
those watersheds, but it is problematic as to what level of timber sales will be mandated after assessment. In addition, many 
options call for designation of "activity centers" for marbled murrelets and other species, as they are found, within which timber 
harvests will be prohibited or restricted. No allowance for these findings was made beyond sites that are already known. Finally, 
Option 9 includes the designation of Adaptive Management Areas across the owl region. In general, Johnson et al. assumed that 
such designation would not reduce the sales level that would otherwise occur under the option, but the actual level of sales that 
will occur in these areas remains somewhat uncertain.

Probable sale estimates do not include additional volume that might be obtained under some options from thinning, salvage and 
other treatments within reserves. An additional volume of up to 0-150 million board feet/year might be obtained from these 
activities depending on the option.

Figure 6-2 also .summarizes "other wood," which includes cull volume and small salvage operations that are not counted in the 
normal allowable sales calculations. Historically, this has accounted for about 10 percent of the total harvest off of federal lands 
in the impact region. In the future, "other wood" is estimated at 10 percent of probable sales levels under each option. However, 
future removals of "other wood" are uncertain, due to changes in forest management practices, e.g., retention of snags and large 
woody debris.





Figure VI-2. First decade probable timber sales levels (PST for options and historic harvest levels.

The average annual value of harvest in the region was over $650 million per year in 1990-1992 (stumpage prices from Warren 



1992). This represents the market value of the trees prior to harvesting. Log values to the mill in this period would be over $1 
billion per year - actual product values would be substantially higher (logging and transportation costs are assumed to be 
approximately $140 per 1,000 board feet from Adams et al. [1988] updated to 1990-1992).

Short-term Harvest Outlook

The short-term harvest is problematic and may differ from the calculated sustainable level due to required surveys, assessments 
and time required to distill proposals into new timber sales programs. The sales levels specified in the last section reflect the 
average annual sales levels that might be forthcoming on average in the decade ahead. Prior to being able to implement the 
active sales program it must be realized that:

●     Coastal harvests will be restricted until the completion of marbled murrelet surveys (which may take 3 years or more to complete).

●     Harvests in many watersheds will be restricted until comprehensive watershed analyses are conducted (these may take several years).

●     The sales that have been laid out in the current sales program are often in areas that have been set aside in various options.

It takes many months or years to prepare timber sales. Sale planning and design by an interdisciplinary team, completion of 
protocols for the location of threatened and endangered species (such as the northern spotted owl and marbled murrelet), and 
National Environmental Protection Act compliance all take significant amounts of time. In addition, the added rules for 
management in many of the options of this report add to the complexity of sale design.

Given the time needed to prepare new sales, Johnson et al. (1993) concentrated their sale assessment on sales that were prepared 
in the last few years or are near completion in preparation. The results from their timber sale analysis for the portions of the 
National Forests of Regions 5 and 6 within the northern spotted owl region are summarized in table 6-3.

Four kinds of sales were considered:

1. Sales sold and awarded (category 1). By and large, these sales are available for harvest except in the near ,zone of the 
marbled murrelet where discussions with U.S. Fish and Wildlife Service continue. They make up most of the "volume under 
contract" in other displays in this report.

2. Sales prepared but not sold that have been enjoined by the decisions of judge Dwyer (category 2). By and large, these sales 
would have been the basis of the U.S. Forest Service fiscal year 1992 sale program if Judge Dwyer had lifted the injunction on 
sales in the habitat of the northern spotted owl.



3. Sales prepared but not yet sold that are not enjoined by the decisions of judge Dwyer (categories 3 and 4). By and large these 
sales occur in non-owl habitat or in owl habitat but are not degrading to it. Category 3 sales would be sold by September 30 and 
category 4 sales by December 31. We have lumped them together for this discussion.

4. Sales sold and not awarded (category 5). These sales have been bought by the purchaser but have not yet been formerly 
awarded to him. They make up the remainder of the volume reported as "under contract" in other displays in this report.

In table 6-3, each category of sales was classified according to three hierarchial criteria. First, the sales were classified as to 
whether or not they are within the near zone of the marbled murrelet. Given this determination, sales were further classified as 
to whether they were inside or outside the reserve system of the option (here option 9). Finally, the sales were further classified 
as to whether they were inside or outside tier 1 watersheds. As an example, 361.8 million board feet of enjoined sales (category 
2) lie inside the near zone of the marbled murrelet. Of this volume, 198.8 million board feet lies in reserves of Option 9 and 163 
million lies outside of these reserves. Of the volume in the reserves of Option 9 in the near zone of the marbled murrelet (198.8 
million), 63.0 million lies inside tier 1 watersheds and 135.8 lies outside.





The volume in the intersection of each sale category and sale classification is further classified in terms of total volume and 
volume "net of Riparian Reserve" where Riparian Reserve represents the riparian buffers of Option 9. Thus, the total volume in 
category 1 sales within the near zone of the marbled murrelet equals 411.6 million board feet while the volume net of riparian 
habitat conservation areas equal 244.2 million.

A quick scan of these tables reveals that approximately 35 percent of category 1 (667.9/1808.2) and 2 (423.4/1199.2) sale 
volume lies in less controversial areas -- outside the near zone of the marbled murrelet, the reserve system, tier 1 watersheds, 
and the
Riparian Reserve system. On the other hand, slightly more than half of category 3 and 4 sale volume (262.4/475.7) occurs in 
these less controversial areas.

In addition, sales were classified in the analysis as to whether they fell into U.S. Fish and Wildlife Service critical habitat for the 
northern spotted owl and whether they fell into roadless areas. As an example, over one-third of the sale volume of enjoined 
sales (category 2) in reserves is also in critical habitat and approximately 10 percent of the total enjoined sale volume falls into 
roadless areas. See Johnson, et al. for more details.

Finally, sales were classified by stand age. Over half of category 1 and 2 sales were from a stands over 200 years of age and 
over 90 percent from stands over 80 years of age. In contrast, category 3 and 4 sales had relatively little volume coming from 
stands over 200
years of age. See Johnson et al. for more details.

In summary, drawing on timber sales that have already been prepared to provide short term volume may prove difficult because 
of their location in the near zone of the marbled murrelet, reserves, tier 1 watersheds, Riparian Reserves, roadless areas, and 
U.S.
Fish and Wildlife Service critical habitat for the northern spotted owl. Of the 1.7 billion board feet in sales not yet sold that are 
at or near completion in sale preparation(categories 2, 3, and 4), approximately 0.6 billion (slightly more than one-third) lies 
outside potentially controversial areas in Option 9. And close to half of this 0.6 billion board feet would come from stands over 
200 years of age. Even this 0.6 billion board feet may be delayed for some time while sales are redesigned to come into 
compliance
with the rules (especially the Riparian Reserve rules) for the option that is selected. Similar results can be expected in most 
other options.

An analysis of Bureau of Land Management timber sales produces similar results although less of its potential sale volume is 
over 200 years of age. On Bureau of Land Management land, preparation of close to 0.1 billion board feet in categories 2, 3, 



and 4
outside of these potentially controversial areas is near completion.

The agencies may be able to prepare some additional sales in fiscal year 1994 beyond those listed here. Recent new sale 
preparation has focused on sales in non-owl habitat or sales in owl habitat that did not degrade it. More of these sales might be 
ready before the end of fiscal year 1994. It must be pointed out though, that the majority of the category 3 and 4 sales 
considered above will be sold before the end of this fiscal year. Thus, the new sales would replace, to some degree the depletion 
of these sales. Still some sale volume outside of potentially noncontroversial areas might be forthcoming in fiscal year 1994 to 
add to the 0.6 + 0.1 - 0.7 billion listed above. It would be surprising, though, if total new sales outside of potentially 
controversial areas rose much above 1 billion in fiscal year 1994.

Beyond fiscal year 1994, the picture brightens somewhat assuming the agency is given clear rules for project design and an 
efficient process for dealing with sales in owl habitat. Starting now with the fiscal year 1995 program would give enough lead 
time (almost 2 years) to prepare substantial amounts of new volume. One dark cloud on the horizon, however, is the continued 
reduction in force that is rapidly depleting the ranks of timber sale preparers. Unless this reduction is slowed and (in some 
cases) reversed,
the manpower may not exist to prepare a future sales program of significant size.





 

Summary

Estimated sales levels under all of the options are below program levels of the 1980's as well as below the harvest levels of 1990-
1992, when most new federal sales were enjoined. In 1990-1992, harvests were being taken from sales under contract from the 
1980's (fig. 7-3). The sales levels implied by the new options will not permit even that level of harvests to be realized in the 
future. In the next 1-3 years the outlook is for sales levels to be substantially less than the potential decadal average sales.

Outlook for Other Commodity Production
A vast array of other resources are associated with the federal forest lands in the impact region. The work of the Forest 
Ecosystem Management Assessment Team did not deal explicitly with the management of the federal lands for commodities 
other than timber. In this section we briefly discuss these other commodities as they are important to local economics.

Minerals

The federal lands in the region are known to include substantial mineral resources. The 1992 analysis of critical habitat 
designation for the northern spotted owl (Schamberger et al. 1992) provided preliminary assessments of the potential impacts of 
limiting mining activities within the lands designated as being critical habitat for the northern spotted owl. 

Ten known mineral resource deposits were located within critical habitat (seven of these were in Jackson and Josephine 
Counties in Oregon). These minerals include lime, limestone, silicas, copper, zinc, gold, silver, and chrome. Of the ten known 
deposits, one is currently being mined, three others could be profitably mined at 1990 prices, and four more could be profitably 
mined given a doubling of mineral prices. The mineral resources from the currently profitable mines are estimated to have a 
value of $344 million. This value includes the one active operation and the potential contributions from initiating the other 
operations, and it is uncertain as to the eventual restrictions that would be put upon these reserves. It is also uncertain at this 
time how additional land-use restrictions underlying the additional land allocations in the options specified by this working 
group. could further restrict mineral activities in the region. 

In addition to known reserves with some currently ongoing activity and potential near-term activity, the U.S. Geological Survey 
identified three mineral terranes in southwestern Oregon and the "copper porphyry" terrane that corresponds roughly to the 
Cascade mountain range in Washington, Oregon, and northern California as being mineral terranes with substantial potential for 
yielding future discovery of deposits. The copper porphyry terrane, in particular, appears to hold great potential for revealing 



future mineral deposits that might be within the bounds of important forest habitat. This terrane contains silver, gold, 
molybdenum, and copper and holds the potential for production of hundreds of millions of dollars worth of minerals. 

In the longer term, it is likely that new mineral deposit discoveries will lead to further activities in mining and mineral 
processing in the region. The level of expansion in these industries may be limited to some degree by the proposals made by the 
Forest Ecosystem Management Assessment Team. 

Range

Federal lands of the West are often leased for grazing. This use of federal lands for grazing in Oregon, Washington, and 
northern California is far more typical east of the Cascades than in the range of the northern spotted owl. The Bureau of Land 
Management lands in the owl region have historically provided about 23,000 animal unit months while national forests in the 
owl region of Washington, Oregon, and California have provided about 213,000 animal unit months (information from the 
Bureau of Land Management State Director's Office and from the U.S. Forest Service Regions 5 and 6 offices). This contrasts 
to 510,000 animal unit months on the remainder of the National Forests in Region 6. 

In light of the proposals made by the Forest Ecosystem Management Assessment Team, it is likely that modification of grazing 
practices would occur, particularly within the riparian protection areas. These modifications would likely have consequences for 
individuals, but the overall economic consequences of restrictions would likely be overwhelmed by other economic 
considerations in the region. In addition, the consequences to the industry would be minimized by the relatively minor share of 
range production represented on the federal lands within the impact region.

Special Forest Products

A great deal of interest exists in the role that nontraditional or "special" forest products might play in the region. Currently, five 
major segments are in the industry: (1) floral greens, (2) Christmas ornamentals, (3) wild edible mushrooms, (4) other edibles 
and medicinals, and (5) Pacific yew. These products appear to have a significant amount of economic value. However, their 
eventual contribution is clouded by below-market pricing by public owners and a lack of recordkeeping.

In a report prepared for the Team, Schlosser and Blatner (1993) summarized many of the key aspects of the special forest 
products markets in the Pacific Northwest (Washington, Oregon, Idaho, and Montana). The major market segments are floral 
greens, Christmas ornamentals, and edible mushrooms; Pacific Yew appears to have less of a future in light of the development 
of synthetic taxol. In 1989 in western Oregon, Washington and southwestern British Columbia, approximately 27 million 
bunches of floral greens, 4,000 tons of moss, 15,000 thousand tons of Christmas bows, 1,000 tons of holly, and 7 million cones 
were harvested from the forests in the region with a value of over $42 million (table 6-4). In 1992, preliminary estimates of 



mushroom harvests totaled 1.1 million tons, with a value over $11 million (table 6-5) paid to the harvesters. These are the 
values of the sales of these products, not the receipts to the government, as these products are rarely marketed by the federal 
government. Instead, permits are often issued for nominal fees.

The eastside of the Cascades is an important component of the total harvest and critical to the economic viability of the wild 
edible mushroom industry. The harvest begins in northern California and proceeds into eastern Washington and eastern Oregon 
and Idaho during the late spring and moves to the westside in the fall. Buyers located throughout the region often buy 
throughout this larger regional area. In this analysis we only estimated the westside component of the industry.

The western hemlock zone of the region appears to hold the greatest potential for supporting special forest products activity. 
Also, the mountain hemlock zone is productive for the high-valued beargrass. These forest types are well represented within the 
impact region.

Schlosser and Blatner (1993) highlight that silvicultural prescriptions can aid in enhancing the production of special forest 
products. Most of the floral greens prefer management regimes that maintain the forest in mid- to late-seral stages and maintain 
semiclosed canopies. Thus, the value of these products can be enhanced through maintenance of stands in this condition. 
Christmas ornamentals are less sensitive to stand structure, and information is not yet available on management associations of 
other special products.

Commercial Fisheries

While commercial fisheries production is not a direct output of the forest, it is influenced by the quality of the stream habitat 

that lies within the forested areas. 





 

Fisheries-related industries represent a significant proportion of the coastal economy of the Pacific Northwest. The principal 
commercial species categories in the region are salmon, tuna, groundfish, crab, shrimp, and others. In addition, clams and oyster 
values in Washington surpassed landed fish values in the state (oyster and clam values totaled $60 million in 1989, $54 million 
in 1990, and $48 million in 1991) (Radtke and Davis 1993a, report prepared for the Team). While salmon represents the species 
most directly impacted by forestry activities, it is important to look at all of the species landed to see how the industry has 
adapted to changing conditions.

The volume and value of commercial seafood landed in Pacific Northwest ports fell substantially from 1989 to 1991 (table 6-6). 
The most significant decline was in salmon catch. A variety of factors contributed to this, including depressed fish prices, 
unfavorable ocean conditions, and increasing competition from other consumers of this resource. The decline in salmon catch 
continued into 1992 for Oregon and northern California. The catch of groundfish increased substantially in Oregon in 1992 and 
resulted in a substantial increase in the volume of catch (257 million pounds in 1992 as opposed to 150 million pounds in 1991), 
but the dollar value of the catch did not increase markedly ($74 million in Oregon in 1992 as compared to $62 million in 
Oregon in 1991). This is due to a changing mix in the catch and reductions in prices (Radtke and Davis 1993a).

These short-term changes cannot be necessarily be extrapolated to long-term projections. The seafood catch in the early 1980's, 
for example, declined greatly with bad economic conditions coupled with El Nino conditions. However, there is evidence of a 
longer term trend in the Pacific Northwest fishing industry - a trend that has seen a shift from salmon and tuna production 
toward groundfish and shrimp. This species substitution has allowed the industry to maintain its viability. Three factors, 
however, currently pose difficulties for the coastal fisheries: (1) the recession in world seafood prices, (2) continued reductions 
in salmon availability, and (3) the loss of a large share of the groundfish (particularly Pacific whiting) to offshore processors. 
The continuation of the loss of volume to offshore processors could result in large reductions in onshore groundfish processing 
in 1993



(Radtke and Davis 1993a).

The focus upon landings at ports in Washington, Oregon, and northern California may understate the importance of Pacific 
Northwest salmon stocks. Alaska and British Columbia operations dominate the salmon fisheries market and harvest more than 
20 times the value of the salmon in the lower three states.

Options proposed by the Forest Ecosystem Management Assessment Team likely would not influence the immediate future of 
commercial fisheries operations. However, improved watershed and fisheries management policies may aid fish stocks in the 
longer term.

Summary

The options proposed likely will provide some short-term benefits to the special forest products sector, due to maintenance of 
forest conditions conducive to the production of some of the special forest products. At the same time, some short-term costs in 
forage (and livestock) production may be incurred due to range restrictions. Potential restrictions on mineral extraction need 
further investigation to discern whether the current or future production operations may be limited. In the longer term, improved 
watershed protection may aid fish stacks if coupled with appropriate fisheries management.





Outlook for Noncommodity Production

In addition to commodity products (i.e., those that are marketed) several noncommodity outputs are associated with forest 
management. While these outputs may not have direct economic value as expressed through market prices, they are valued by 
society and can lead to tangible economic returns through tourism and recreation expenditures and through increasing the 
attractiveness of the region to new firms.

Recreation

Forest-based recreation in 1990 totaled 135 million visits in 1990 (table 6-7; Swanson and Loomis 1993, a report prepared for 
the Team). Estimates of willingness to pay suggest that forest visitors placed a value of over $1.6 billion upon these visits (over 
and above their actual expenditures of $2.8 billion). The recreation visits can also be portrayed as a function of land 
classifications used by the federal agencies - thus permitting the assessment of the acreage allocation within plans. This system 
is
known as the recreation opportunity spectrum and classifies the land base by broad categories of recreation potential, i.e., 
primitive, semiprimitive nonmotorized, semiprimitive motorized, roaded natural, and roaded modified rural. Currently, the use 
and total value levels are highest for the more developed, motorized forms of recreation (table 6-8). Use is a function of supply 
and demand considerations, and there is evidence that there is an excess supply of these more developed, motorized forms of 
recreation (table 6-9).

Table 6-9 contrasts the implicit recreation opportunity spectrum outcomes in the year 2000 given the two "extreme" options 
considered by the Forest Ecosystem Management Assessment Team, as well as the implications of retiring roads within the 
acres classed as semiprimitive motorized or roaded natural so that they may be moved to a nonroaded condition -- thus 
contributing toward this unmet demand. This latter category is denoted by "Option 1 with Recreation Emphasis." Forests of the 
region thus appear to be providing less of the primitive and semiprimitive nonmotorized opportunities than is desired by forest 
recreationists.



While land attributes can be useful for describing some aspects of recreation value, they are not sufficient for describing hunting 
and fishing opportunities and values. Table 6-7 indicates that Pacific Northwest fishing represents one of the highest valued 
recreation opportunities in the region. Sport fisheries activities are dominated by trout, salmon, and steelhead fishing and 77 
percent of the fishing days were in pursuit of these species (Radtke and Davis (1993a). Forested watersheds can have marked 
impacts on the habitat for these fish species. Radtke and Davis (1993a) show that, while it is not attributable solely to forest 
conditions, Pacific Northwest salmon fishing catch rates and angler days have declined greatly from the late 1970's. The 
economic implications of these changes are addressed in later sections of this report.







Scenic Quality, Water Quality, Air Quality, and Other "Public Goods"

The aquatic assessment from the Forest Ecosystem Management Assessment Team addresses the relationship between the 
alternatives and water quality. Roadside and streamside visual considerations have been designed into forest plans in the region. 
The recreational assessment has highlighted how recreation values are influenced by landscape attributes, and one can infer 
some of the scenic values implicit in land management alternatives. The relationship between air quality and the alternatives is 
difficult to infer. More detailed air quality analysis should be undertaken in Forest, District, or Physiographic Province level 
planning.

Beyond these relationships lie two prevailing economic questions. First, how do these environmental qualities influence the 
quality of life within the Pacific Northwest and therefore its attractiveness for new businesses and residents? Second, how does 



the public at large value the existence of a "quality environment"?

The Pacific Northwest has seen greater than the U.S. average employment growth since 1985 (Mitchell and Sommers 1993). 
Many contend that this economic growth has been fueled by the quality of life in the region, and that environmental quality is a 
component of this quality of life. Maintenance of a quality environment has become a critical component of the region's 
economic development. There is no way to judge, however, the relationship between the options specified and the future 
economic contributions of the forest from a quality of life standpoint.

Swanson and Loomis (1993) highlight that all Americans place a high value on maintenance of viable ecosystems, even when 
those systems are far removed from their homes. This implies that direct commodity production and forest use information does 
not fully account for how society values or assigns costs of particular management actions. 

Summary

Economic contributions from the forests of the region extend beyond the commodities yielded. The noncommodity outputs of 
the forest have true economic values and can provide a basis for economic development both through tourism-related activities 
and quality of life considerations. Assessment of recreation values, recreation needs, and land allocations suggest that land 
management strategies can be crafted that enhance the values provided by the forest. The range of options analyzed by this 
Team indicate little variation in recreation opportunity yields, but when coupled with activities such as watershed restoration, 
which call for elimination of roads in many watersheds, the options
may lead to improved recreational opportunities. 

Outlook for Nonfederal Timber Harvests
The change in availability of federal timber will likely impact regional forest product prices and lead to changes in harvest 
activities from private and other public timber owners in the region. To assess the impacts of changes in federal harvests on 
regional timber prices and harvests from nonfederal sources, the timber market was simulated using the Timber Assessment 
Market Model (Adams and Haynes 1980). Simulations were done for harvest levels of 0.5, 1.0, 1.5, and 2.5 billion board feet 
from the federal forests in the analysis region. These levels spanned the range of harvests in the 10 options. Results are 
presented for entire half-states for Washington and Oregon, since this is the basis for analysis within the Timber Assessment 
Market Model. Later sections attempt to disaggregate these projections for implications for the owl region.

In the four simulations, no changes were assumed in the state forestry regulations of private timberlands. If the states enact 
extensive changes in forest practice act regulations, then these results may overstate the potential expense of private timberland 
owners. In addition, no changes in the rate and types of forest management were assumed. 



Timber Prices

Reductions of federal timber availability in the region do spur price increases for timber (table 6-10). All simulations show large 
price increases from the level prevailing in the regional market in 1990. These price signals serve to motivate other landowners 
to harvest timber in the near-term and invest in timber management in the longer term. 

Harvest Levels

The reductions in federal harvests tend to spur some supply responses on the part of private owners in the region (table 6-11). 
The level of the supply response is short lived and tempered by the age distribution of the timber on private lands (fig. 6-4; see 
also Greber et al. 1991 and Adams et al. 1992). The impact occurs in the early years of the simulations - by the year 2000 the 
harvests drop below the levels of the 1980's.

Table 6-12 puts together the public and private timber harvest outlook to show which regions are prone to be most impacted by 
changing harvest levels. The state of Washington demonstrates some resilience to the changes in federal harvests. Federal 
harvests represent a much smaller proportion of Washington's harvest than in the other states. The responses by the other 
landowners allow the state of Washington to maintain harvests at a level somewhat higher than the level of 1990-1992 - 
although some 11 to 12 percent less than the level of the 1980's. Most all of the aggregate harvest reduction in Washington is in 
the western region of the state.

Oregon harvests are apt to be declining given all options considered -- and these reductions will be substantial when compared 
to the 1980's. Options 1 through 6 and 8 through 10 (which all entailed harvests well under 1.5 billion board feet on the owl 
forests) all will yield decreases on the westside as well as the eastside. Eastern Oregon is confronted with substantial reductions 
on federal and nonfederal lands (see tables 6-2 and 6-12). California similarly sees substantial reductions under all options due 
to reductions on both federal and nonfederal lands (tables 6-2 and 6-12). These reductions in nonfederal harvests are consistent 
with findings in Haynes et al. (1993).









Export Levels

Historically, a significant portion of the nonfederal timber harvest was exported (fig. 6-5). Export logs are, in fact, the second 
most important forest product in the region in terms of volume and value. While some view these exports as a drain on the 
manufacturing industries, others view them as a vital part of the economy of the region.

  

In addition to federal timber sales reductions promoting changes in nonfederal harvest levels, these sales reductions may result 
in increased domestic competition for the export logs. The combined effects of higher domestic prices, changing wood quality, 
and increased exportation of milled products has led many to conclude that there will be significant reductions in log exports 
from the region. Relative to 1988, studies have shown that by the year 2000 the reduction in export levels could range from 30 
to 57 percent when looking at some of the recent proposals for federal land management and conservation of the northern 
spotted owl (Adams and Haynes 1989; Cardellichio et al. 1989; Perez-Garcia 1991). In the short term (1 to 2 years) estimates 
are that these federal management changes would yield a 25 percent reduction in log exports. From 1988 to 1990-1992, log 
exports in the region did fall from 3.7 to 2.5 billion board feet (a 32 percent reduction). It would thus appear that this recent 
level of exports may be reasonable to assume for continuation into the decade ahead - barring any change in nonfederal log 
export policies. 

Summary

The state impacts from federal harvest reductions will vary. Federal harvests reductions will not be buffered to any great extent 
by increases in nonfederal harvest levels in Oregon and California but will be in Washington. Recent Washington harvests have 
been at levels that can be expected into the future, but under the scenarios considered, future reductions are evident in Oregon 
and California. 



 

Logs could also be redirected from the log export market to the domestic markets. Market forces, however, have already caused 
a reduction in log exports to the level that appears to be reasonable to expect in the decade ahead. 

Outlook For Regional Employment
Discussions of employment outlooks for each of the individual natural resource sectors focus upon employment directly within 
those sectors. We recognize that there are "indirect" and "induced" effects caused by changes in industrial purchases and 
household expenditures within a region. These other impacts will be reviewed within the section entitled "Overall Economic 
Outlook for the Region." 



Timber-Based Employment 

Timber-based employment in 1991 stood at approximately 120,000 employees (fig. 6-6). This figure represents wage and salary 
employees (i.e., employees covered by unemployment insurance) and does not include self-employed personnel, who represent 
approximately 10 percent additional employment. The wage and salary employees are divided among sectors as follows: 17,000 
in logging, 32,000 in sawmilling, 13,000 in veneer and plywood manufacturing, 25,000 in secondary wood products, 6,000 in 
miscellaneous solid wood products, and 27,000 in pulp and paper. This aggregate level of employment is down from the post 
1980's recession high of 140,000 employees. It is
estimated that 1992 employment had dropped to 116,000 employees.



The role of timber in the regional economy has changed over the past 25 years. In 1985-1989, timber- based employment 
represented approximately 5.1 percent of regional employment (table 6-13). This percentage is down from 9.5 percent in the 



early 1970's due largely to the diversification within the region's economy that was spurred by growth in the nonmanufacturing 
sectors. Subregional differences are, however, substantial. To discuss subregional differences, we have adopted the survey units 
used by the U.S. Forest Service for conducting periodic surveys of forest product industries (fig. 6-7). The Pacific Northwest is 
still fairly timber dependent outside the influences of the Portland and Seattle metropolitan areas. Table 6-13 shows that while 
the Puget sound area (containing Seattle) and the northwestern Oregon area (containing Portland) are not well characterized as 
timber dependent, the remainder of the owl impact region still depends, in a major way on timber -- although less so than 20 
years ago.

Using U.S. Forest Service economic data bases and the agency's standard input-output model and methodology (commonly 
referred to as the IMPLAN model), we estimated that every million board feet change in timber harvests would impact 
approximately 7.79 solid wood products industry jobs (table 6-14). In addition, historic wood utilization indicated 1.29 pulp and 
paper industry jobs could be linked to each million board feet of timber harvested. These job estimates are based upon 1989-
1990 average harvests and 1990 employment levels. The harvests are distributed by percentages according to 1988 mill survey 
statistics (Howard and Ward 1991a, 1991b; Larsen 1992).









The timber volume processed by region and by option are displayed in table 6-15. These are based upon the harvest levels 
summarized in table 6-2 and interpolation of the data appearing in table 6-11. Within the half-state region, the harvests are 
distributed by percentages according to 1988 mill survey statistics (Howard and Ward 1991a, 1991b; Larsen 1992). The 
resulting projected employment in timber industries is portrayed in table 6-16 (employment is based upon harvests multiplied 
by IMPLAN based jobs/million board feet). Table 6-16 compares the projected employment levels to employment in 1990 and 



estimated employment in 1992.

The projections assume no change in pulp and paper employment. This is not to suggest that there will not be impacts upon the 
pulp and paper sector, only to suggest that the industry will respond to supply-induced changes in ways different from the solid 
wood products sector. Of the 28,000 total employees in the pulp and paper sector, less than 3,000 are in the pulp sector, while 
16,000 are in paper processing and 9,000 are in paper-convening (e.g., envelope and bag manufacturing). The paper- converting 
sector utilizes paper from the national and global market, and there is a weak direct relationship between forestry activities and 
this portion of the pulp and paper market. The paper
market has already begun to respond to changing market conditions by installing increased paper recycling capacity that can 
buffer it from changes within the pulp processing sector. In addition, a vast supply of open-market pulp is available on the 
global market. The pulp sector is apt to be the most impacted of the pulp and paper sectors by the changes in forestry activity, 
but utilization of alternative species and improved pulp recovery processes can allow these industries to maintain installed 
capacities. However, capital investment is apt to be required, and the current market for pulp is plagued by weak prices (memo 
from S. Levan, U.S. Forest Service, Madison, Wisconsin, 1993, available from the Team). There is also a large quantity of chips 
exported from the region -- some of these will likely be re-directed to domestic pulp mills.





Similarly, mobile home construction (which is typically included with the timber industry employment statistics) is assumed to 
maintain historic employment levels. Employment in this sector is included in the projections in table 6-16 at its 1990 level.

These job ratios have not been adjusted for future changes in technology. Greber (1993) notes that technology can increase jobs 
per unit of input when the focus is upon raw materials saving and product-improving technological change. Because raw 
material is apt to be viewed as the limiting resource, technology in the decade ahead will likely focus on raw materials savings 
as opposed to labor savings.

The job ratios in table 6-14 vary significantly by subregion. These vary on the basis of the types of species processed, the types 
of mills in the subregions, the amount of secondary manufacturing, and the level of exports from the region. For example, the 
jobs per million board feet are much higher than average in central Oregon, where there is a significant amount of secondary 
wood products manufacturing that is tied to the species processed in the subregion. The Olympic Peninsula, on the other hand, 
shows lower jobs per million board feet due to the amount of logs shipped into the region that are exported and the lack of 
secondary manufacturing activity.

Relative to 1992, these projections imply a range of job displacement ranging from 1,700 to 12,500 jobs. However, compared to 
1990 employment levels, these projections imply a range of job displacement from 21,200 to 32,000 jobs. The majority of the 
job impacts are in Oregon and are concentrated in southwestern Oregon. 

Recreation/Tourism-Based Employment

In the 14 coastal counties in the region in 1990, tourism directly supported wages totaling an estimated $348 million (Radtke 
and Davis 1993b, by a report prepared for the Team). Assuming an average annual wage of $15,000 - $20,000 per full-time 
equivalent worker, this would suggest that approximately 17,000 to 23,000 full-time equivalent workers were directly supported 
by the tourism industry in the coastal counties. Actual numbers employed in the industry are likely much higher, because the 
work tends to be seasonal and often part time. It is, nonetheless, a large and important part of the coastal economy. In the near 
term, the alternatives proposed will likely not radically change
the nature of coastal tourism, but in future decades, restoration of salmon and trout runs could have marked impacts on coastal 
recreation activities.



Many thousands more are supported by the inland recreation industry as well. The Bureau of Land Management alone estimates 
that 900 recreation and tourism jobs were directly attributable to their proposed land management plans (see the Bureau of Land 
Management Resource Management Plans, 1992). Based upon expenditure data summarized in table 6-7 and a ratio of $0.41 of 
recreation/tourism income for every dollar of recreation expenditures (from Radtke and Davis 1993), we estimate that a total of 
50,000 to 80,000 full-time equivalent jobs may be directly attributable to forest-based recreation activities on Bureau of Land 
Management and National Forest lands combined. Of these jobs, it is estimated that 4,000 to 5,000 are related to jobs created by 
fishing opportunities. The land allocation patterns inherent in the plans do appear to provide more of the recreation 
opportunities that are currently supply limiting. Thus, there should be some gains to recreation and tourism in the inland 
communities. The extent of these gains, however, is currently uncertain. 

Commercial Fisheries Employment

Radtke and Jensen (1988) estimated that there were 177,000 full-time equivalent employees supported by the harvesting and 
processing of 4.8 billion pounds of fish in Washington, Oregon, California, and Alaska. This would imply 0.037 jobs per 
thousand pounds of fish landed. This figure includes direct, indirect, and induced effects. If we assume that approximately half 
of these jobs are directly involved in the harvesting and processing of fish, then in 1991 fish landed in Washington, Oregon, and 
northern California would have supported approximately 5,000 full-time equivalent workers in the fisheries industry.

Similarly, Radtke and Davis (1993) showed that in 1992, 15,108 economy-wide jobs in Oregon would have been supported by 
$141,528,000 worth of fish landing. In addition, they show that fish harvesting and processing income represented 38 percent of 
the total income (direct, indirect, and induced) supported by this level of fish landing. If we assume that this means that 38 
percent of the 15,108 jobs were directly involved in fish harvest and processing, then we have an estimate of 0.041 jobs per 
$1,000 of fish landings. Using this with 1991 fish landings in Washington, Oregon, and northern California would suggest 
approximately 5,000 full-time equivalent workers in the fisheries
industry.

Of these 5,000 jobs, less than 10 percent would appear to be directly related to the commercial salmon industry. This low 
percentage reflects a combination of growth in the importance of other species and the current low levels of salmon catch. 

Other Natural Resource Based Employment

State-wide in Washington. in the late 1980's, approximately 12,000 people were employed in mining and mineral processing. In 
Oregon, this number stood at 6,700 (note many of these jobs are in the eastern reaches of the state, outside the owl impact 
region, and some are on private lands). Northern California statistics are not available. Many of the minerals processed in the 
region came from federal lands.

The 1992 assessment of northern spotted owl critical habitat designation estimated that four of the 10 mineral deposits within 



critical habitat could be profitably mined at prevailing mineral prices and that approximately 300 jobs would be associated with 
this mining and mineral processing activity (Schamberger et al. 1992). It should be noted that this employment level includes 
the one active operation and the potential contributions from initiating the other operations, and it is uncertain as to the eventual 
restrictions that would be put upon these reserves. It is also unknown whether other recommendations of this working group 
could have further implications on known mineral deposits in the region. The vast mineral terranes in the region also hold the 
potential for thousands of additional jobs in the region as new deposits are discovered; again, implications for future 
development are unknown at the current time.

In addition to known reserves with some currently ongoing activity and potential near-term activity, the U.S. Geological Survey 
identified three mineral terranes in southwestern Oregon and the "copper porphyry" terrain that corresponds roughly to the 
Cascade mountain range in Washington, Oregon, and northern California as being mineral terraines with substantial potential 
for yielding future discovery of deposits. The copper porphyry terrane, in particular, appears to hold great potential for revealing 
future mineral deposits that might be within the bounds of important forest habitat. This terrane contains silver, gold, 
molybdenum, and copper, and holds the potential for production of hundreds of millions of dollars worth of minerals and 
creation of several thousand mining and mineral processing jobs.

Jobs directly attributable to range activities are quite low. The Klamath Falls District of the Bureau of Land Management uses 1 
job per 1,000 animal unit month's directly involved in cattle production activities (USDI Bureau of Land Management 1992) 
while the Umatilla National Forest uses 0.30 jobs per thousand animal unit months (Haynes et al. 1992). Extrapolating these to 
the owl region would imply that 69 to 236 livestock jobs would be attributable to range activities. The actual level of reductions 
in employment in the ranching sector that would be associated with any particular option is unknown at this time.

The floral greens, Christmas ornamentals, and mushroom segments of the special forest products markets produced over $70 
million in harvests in 1992 and provided some harvesting employment opportunities for an estimated 28,000 to 30,000 
individuals in the region. As many as one-half of these individuals are involved with the harvesting or processing of two or 
more of the special products - a situation that is enhanced by the sequential nature of the seasons (i.e., Christmas ornamentals in 
late fall and early winter, edible mushrooms in spring, and floral greens in all but the spring seasons). Schlosser and Blatner 
(1993) note, however, that most harvesting and processing jobs are not full time
and are seasonal, low paying, and without benefits. Thus, these numbers cannot be compared directly with other employment 
statistics in this report. There does, however, appear to be further economic potential in the development of industries involved 
with the processing and marketing of these special forest products. The possible extent of such developments is unknown. 

Service Employment in Forestry

Employment impacts discussed within the timber-based employment section of this report focused only on the logging and 
wood processing jobs in the region. An estimated 6,000 jobs are also involved with forestry services. These people have 
traditionally been involved with reforestation and timber stand improvement activities. Two factors will be at work influencing 



the future employment in the forestry services sector: (1) many fewer acres will be harvested and thus the need for reforestation, 
fertilization, precommercial thinning, and other timber stand improvement work will greatly diminish the need for forestry 
services workers and (2) proposals from the Forest Ecosystem Management Assessment Team call for a number of assessments 
and recommend some forest restoration work. Included in the latter category are wildlife surveys for the marbled murrelet and 
the northern spotted owl, as well as watershed assessments throughout the region. These activities as well as some 
recommendations for watershed restoration and forest stand improvement will likely help offset some of the declines in the 
forestry services sector -- and potentially increase employment in the sector.

A review of the Bureau of Land Management draft Resource Management Plans (Greber et al. 1992) showed that the assumed 
impact on the forestry services sector ranged from approximately 0.3 to 0.6 jobs per million board feet change in timber harvest. 
Applying these job figures to a 2 billion board foot decline in timber harvests in the region would suggest the displacement of 
600 to 1,200 forestry services workers.

Changes in management activities in the remaining timber base (e.g., application of pruning and other cultural practices) could 
help mitigate some of these job declines. Oliver (1993) estimates that an active pruning program in Washington's federal forests 
could add 43 jobs per year to the forestry services sector over the next decade. Assuming that approximately one fifth of the 
region's pruning activities lie in Washington, an active pruning program could add back 200 or more jobs per year over the next 
decade -- and promote the yield of higher quality, higher valued wood in future decades. Similarly, U.S. Forest Service 
estimates indicate that 600 jobs could be supported over the next 3 years from an aggressive pruning/timber stand improvement 
program in Washington and Oregon (memo from Lamar Beasley, U.S. Forest Service, Washington, D.C., 1993). These 
estimates, are thus consistent in magnitude and differ primarily in timing.

Aggressive reforestation activities similarly could support an additional 500 jobs on U.S. Forest Service lands over 3 years and 
an estimated 200 jobs in 1993 from Bureau of Land Management lands (Beasley memo, 1993; memo from Darwin Priebe, 
Bureau of Land Management State Office, Portland, 1993).

Northern spotted owl inventory and monitoring are estimated to cost $6.1 million per year (Martin Raphael, U.S. Forest Service, 
personal communication, 1993). Most of this cost is labor related. Assuming a total cost (with overhead) of $30,000 per job, this 
translates into 200 jobs per year. Murrelet surveys are estimated to require approximately 200 employees for 5 months per year 
for the next 2-3 years (weather depending) (Grant Gunderson, U.S. Forest Service, personal communication, 1993).

Watershed restoration activities are receiving increasing attention in the region. U.S. Forest Service estimates of stream and 
watershed restoration activities indicate the potential for 2,500 jobs in Oregon and Washington over the next 3 years. Additional 
jobs would likely be possible on Bureau of Land Management lands. Finally, the U.S. Forest Service identifies approximately 
3,800 other jobs in Oregon and Washington that are related to other ecosystem restoration activities (Beasley memo, 1993).

The silvicultural activities, surveys, assessments, and restoration work could thus add up to more than 7,000 jobs per year over 
the next 3 years. The net result, when coupled with forestry services job losses, would be increases in forestry services jobs by 
approximately 6,000 jobs. Program costs, however, would be substantial, as the estimated budget requirements would be in 



excess of $250 million per year. These costs, however, should be viewed as a requisite component of forest health in the region 
and not as simply as source of jobs. 

Overall Economic Outlook for the Region

The options proposed by the Forest Ecosystem Management Assessment Team will have the most impact upon the timber 
industry sector. In addition to the workers displaced in this sector, there will be "indirect effects" caused from changing business 
expenditures in the region and "induced effects" caused by changing personal expenditures in the region. These ripple effects 
tend to increase the ramifications of job gains or losses in communities or regions. Table 6-17 summarizes the region-wide 
direct, indirect, and induced effects stemming from a 1 million board foot change in timber harvest as estimated using the U.S. 
Forest Service inputoutput model (IMPLAN). This table shows the impacts only for the solid wood products sector because this 
was the sector assumed to be impacted by the harvest changes. These numbers show that there is roughly one job impacted 
outside the timber industries for every job impacted within the timber industries.

While the IMPLAN coefficients are useful for showing a snapshot of the current makeup of an economy, they do not capture 
the dynamics in an economy and thus do not distinguish between actual job losses and lost opportunities in the economy, e.g., 
the industries affected by the indirect effects may reposition themselves to serve other markets and current workers may not be 
displaced, but future growth in the sector may be dampened. 

To demonstrate the dynamics in the economy, the state economist in Oregon and the economic forecast council in Washington 
performed customized forecasts using their respective state economic and revenue forecasting models (Oregon Office of 
Economic Analysis 1993 and Economic and Revenue Forecast Council 1993). The results of these runs show that while 
differing harvest levels dampen expansion in the state-wide economies, there is still growth in the regional economies (table 6-
18). These state-wide forecasts, however, mask the sub-regional differences where the rural communities are contracting while 
metropolitan areas are expanding. The new job holders in the region thus do not necessarily correspond to the job losers in the 
region. 

Summary

Timber-based employment is apt to be declining under all options considered. The sub-regions that are characterized as heavily 
timber dependent are apt to see the most severe impacts. Forestry services appear to also be faced with job declines, but these 
may be offset largely through monitoring, inventory, and restoration activities. 

Some employment gains .do appear possible in recreation, tourism, and special forest products. It may, however, be difficult to 
absorb displaced loggers and millworkers into these fields due both to skill considerations and geographic locations. 



In the longer run, the options may provide some boost to commercial fisheries, but in light of the size of this industry and 
current issues regarding potential overcapacity (Radtke and Davis 1993) these gains may not be substantial. The longer term 
implications for mineral activities in the region need to be resolved. These activities may bear longer term costs or benefits of 
great significance to the region and to the nation. 

While the net impact of the options is apt to be displacement of natural resource based jobs, the economy of the region as a 
whole appears to be poised for continued growth. The job loss issue thus becomes more of a distributional nature, with rural 
communities declining as more developed areas expand.
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Outlook for Government Revenues
Declines in federal harvests will reduce federal receipts. While prices are expected to increase, they will not offset the declines 
in revenues to federal and local governments (table 6-19). The federal receipts noted in table 6-19 are not indicative of returns 
to treasury because there are administrative costs of approximately 30 percent of gross sales value (U.S. Department of Interior 
1992).

Both the federal treasury and the local governments will see reduced revenues. Currently, the federal government shares 25 
percent of the gross receipts from National Forest timber sales and 50 percent of the gross receipts from most Bureau of Land 
Management timber sales (the exception being the Coos Bay Wagon Road Lands that represent 3 percent of the Bureau of Land 
Management lands and are subject to standard Oregon timber tax provisions). Both due to the location of harvest reductions and 
the nature of the revenue sharing distribution formulas, southwestern Oregon appears to be the most substantially impacted sub-
region. It should be noted that currently a legislative safety.net has been safe-guarding the communities from large-scale 
reductions on a year to year basis.

Because of the nature of the distribution formulae, the reductions will largely impact county governments and road funds. 
Studies from western Oregon show that county governments derived 23 percent of their funds from timber receipts in 1988, 
while schools derived 2 percent of their funds from timber receipts. Because schools represent the vast majority of local 
government expenditures in Oregon, the sum total of local government tax base reliance was 7 percent (Greber et al. 1991). 
Southwestern Oregon counties are even more highly timber dependent, with 55 percent of county funds, 4 percent of school 
funds, and 20 percent of aggregate local funds being derived from federal timber receipts in 1988. 





Outlook for National Forest Products Markets
The changes in the management of the Pacific Northwest forests must be placed within the context of the national product 
markets for U.S. wood products. Many questions surround these changes. Included among these are: where will the future 
timber harvest come from, what will happen to import trade, and how much impact will there be on consumers? Prior to 
addressing these questions, some context must be provided for the national softwood markets.

In 1990, the total United States consumption of softwood timber products equaled 12.9 billion cubic feet of removals of 
roundwood from growing stock. This was 60 percent above the average consumption in the early 1950's, yet not as high as in 
the late 1980's. Softwood consumption is expected to increase to 14.3 billion cubic feet by the year 2040 with the largest 
increase in logs sawn for lumber (Haynes et al. 1993). United States softwood lumber consumption rises to 61.8 billion board 
feet by 2040 (the 1987 peak was 50.6 billion feet). Consumption increments come from increases in residential upkeep and 
alteration, nonresidential construction, and manufacturing. Plywood consumption falls slowly to 17.5 billion square feet by 
2040 (the current level is 18.1 billion square feet) as a result of modest product substitution over the next 20 years.

Growth in the demand for solid wood products is expected to slow after the turn of the century as the population ages, growth in 
real gross national product slows, and new housing construction stabilizes/declines. Increases in recycling activities keeps wood 
used for pulp essentially constant, despite an expected 75 percent increase in paper and board consumption by 2040. In addition 
to slowing domestic demand and increased use of recycled fiber, increased use of hardwoods account for a slowing projected 
growth in demand for softwood timber.

The United States has been and is expected to continue to be a net importer of softwood forest products. The largest forest 
products trade flow for the United States is imports of softwood lumber -- over 95 percent of which comes from Canada.



Table 6-19. Historic average and projected annual federal timber receipts, by sub-region and option (by fiscal year).

Option 

  Average------------------------------------------------------------------------------------ 

State/Region 1990-
1992 

1 2 3 4 5 6 7 8 9 10 

Million dollars (1992) 

Washington - Owl Region 

Gross 
Receipts 

N/A 14.2 42.4 45.4 41.7 57.9 51.5 85.9 77.3 62.9 60.1 

Local Gov't 
Share 

34.1 3.5 10.6 11.4 10.4 14.5 12.9 21.5 19.3 15.7 15.0 

Federal 
Share 

N/A 10.6 31.8 34.1 31.3 43.4 38.6 64.4 58.0 47.2 45.1 

Oregon - Owl Region 

National Forests 

Gross 
Receipts 

N/A 28.9 86.2 95.9 107.6 144.1 115.2 240.6 167.2 158.2 132.7 

Local Gov't 
Share 

107.7 7.2 21.6 24.0 26.9 36.0 28.8 60.1 41.8 39.5 33.2 



Federal 
Share 

N/A 21.7 64.7 71.9 80.7 108.0 86.4 180.4 125.4 118.7 99.5 

Bureau of Land Management 

Gross 
Receipts 

N/A 13.4 43.9 46.4 47.6 58.0 51.5 124.5 91.3 84.4 63.8 

Local Gov't 
Share 

131.1 6.7 21.9 23.1 23.7 28.9 25.7 62.0 45.5 42.0 31.8 

Federal 
Share 

N/A 6.7 22.0 23.3 23.9 29.1 25.8 62.5 45.8 42.4 32.0 

California – Owl Region 

Gross 
Receipts 

N/A 6.4 40.9 42.3 34.0 46.2 45.0 73.0 79.2 50.0 69.0 

Local Gov’t 
Share 

21.4 1.6 10.2 10.6 8.5 11.6 11.2 18.2 19.8 12.5 17.3 

Federal 
Share 

N/A 4.8 30.7 31.7 25.5 34.7 33.7 54.7 59.4 37.5 51.8 

All States - Owl Region 

Gross 
Receipts 

N/A 62.9 213.4 230.0 230.9 306.2 263.2 524.0 415.0 355.5 325.6 

Local Gov't 
Share 

294.3 19.0 64.3 69.1 69.5 91.0 78.6 161.8 126.4 107.7 97.3 

Federal 
Share 

N/A 43.8 149.2 161.0 161.4 215.2 184.5 362.1 288.6 245.8 228.4 



Regional Harvest Levels

The Pacific Coast share of U.S. harvests peaked in the early 1960s at roughly 47 percent, the region's share is currently 38 
percent. With changes in federal timber harvests, the share is expected to fall below 27 percent by the year 2000 (table 7-20). 
Harvest shifts from the Pacific Coast States to other United States regions, primarily the Southern United States. These shifts 
are the results of reductions in public harvest, which raise near-term projected stumpage prices. In the face of rising wood costs, 
the region's competitive position deteriorates, profits fall, and solid wood output and capacity drop. In addition, the Southern 
U.S. production shows the ability to continue to increase in the decades ahead (Haynes et al. 1993).

The range in the various harvest levels shown in table 6-20 demonstrate little variability in these regional harvest trends.

International Trade

The United States is expected to remain a net importer of softwood products. It does not appear that the federal sales policies in 
the region will lead to large changes in wood products importation. Canada is the primary source of these products (Canadian 
lumber accounted for 30 percent of lumber consumed in the United States in 1992). Lumber imports from Canada show only 
modest changes in the decades ahead (table 6-21). Again the range of harvest levels considered demonstrates little variability in 
the import trends.

Much discussion recently has focused on the ability of Canadian producers to respond to higher prices in the United States 
markets (due to reductions in public timber harvests). Much of the discussion revolves around anecdotal evidence based on 
what is perceived to be happening in British Columbia. Current Canadian harvest is estimated to be 5.5 billion cubic feet. 
Recent Canadian Provincial allowable cut (i.e., the regulatory level of cut) estimates by Runyon (1991) show a Canadian 
harvest of 6.2 billion cubic feet. Except in British Columbia (where surveys have occurred since Runyon's work), Canadian 
producers seem able to sustain recent levels of production. Like the United States, Canada also faces a number of issues (owls, 
parks, native land claims, etc.) that could reduce harvests.

Consumer Costs

The changing markets for wood products are apt to have some repercussions for final consumers. Softwood lumber prices do 
appear headed upward in the decades ahead, even with harvest levels much higher than the options considered by the Team 
(table 6-22). Softwood lumber prices show a marked increase from 1990 levels to 1995 levels, but much of the inherent increase 
in price stems from supply and demand considerations beyond the options considered by this Team. The 1992 softwood 
wholesale price index already stood at 120 in 1992, thus meeting the level expected by 1995. In 1993, the price index surpassed 
these levels (reaching 172.6 in April), but prices have started to settle back toward the levels shown in these forecasts.



To place these indexes in perspective, the average house in the United States in 1990 used $5,500 worth of lumber and wood 
panel products (Elmore 1992), and by 1995 this will likely rise to $6,700. The range of harvest levels implicit in the options 
considered by the Team varies this cost of lumber by less than 1 percent from the costs implicit with a two-fold increase in 
harvests. The range in the various harvest levels shown in table 6-20 demonstrate little variability in these regional harvest 
trends.

Additional Policy Considerations
Changing federal timber management will reduce harvested wood quantity and quality in the region and place many pressures 
upon the timber industry and the communities of the region.

Timber Industry Considerations

Forest products will continue to be a major economic factor in the region. The combined federal and nonfederal harvests will 
still support employment of over 110,000 individuals in the region. Many questions, however, arise as to how to strengthen the 
operating position of the remaining industry.

Log supplies to mills will continue to be a concern in the region. These supplies may be increased by (1) more aggressively 
pursuing fiber supplies on nonindustrial private lands, (2) redirecting currently exported logs, and (3) increasing the importation 
of wood products that are suitable for further manufacturing.

Market forces will promote much of the incentive for active management of nonindustrial private lands, but in addition some 
education and training is required, and many landowners will still be hesitant to make long-term investments in timber. 
Increased management of the nonindustrial private lands could thus be further promoted through more active public service 
forestry, encouragement of industrial/nonindustrial partnerships through cooperative forest management programs, and 
increased public assistance either through current cost-share programs or forest "trust" programs such as that being proposed in 
Oregon. Currently, the infrastructure is not in place in the region for mobilizing this valuable nonindustrial private resource. 
Hastening the establishment of this infrastructure should pay benefits to the region in terms of short-term and long-term timber 
supply and near term jobs. In the near term, more than 100 million board feet per year could be realized through rehabilitation 
of poorly stocked lands.

One potential supply response not fully captured in the analysis done for this chapter is the increased short-term conversion of 
poorly stocked and hardwood stands to softwood stands because of the sharp increases in stumpage prices. Since patterns have 
been observed by the Oregon Department of Forestry and are illustrated by lower harvest volumes per acre as timber supplies 
contract. These conversion opportunities could increase harvest in the region 1020 percent for several years in the early part of 



this decade.

Table 6-20. Historic and projected proportions of U.S. harvests from Pacific Coast States.

Region/Year Harvest level from federal forests in 
the owl region 

  500 1000 1500 2500* 

Percentage of national harvests 

1990 38 38 38 38 

1995 29 29 29 29 

2000 25 25 26 26 

2010 23 23 23 24 

Table 6-21. Historic and projected imports of Canadian lumber into the United States.

Region/Year Harvest level from federal forests in the owl 
region 

  500 1000 1500 2500* 

Percentage of national harvests 

1990 12.2 12.2 12.2 12.2 

1995 13.3 13.2 13.2 13.1 

2000 13.9 13.8 13.6 13.4 



2010 15.7 15.6 15.8 15.7 

2040 12.5 12.2 12.2 11.9 

Table 6-22. Historic and projected softwood wholesale price index (1990=100).

Region/Year Harvest level from federal forests in the owl 
region 

  500 1000 1500 2500* 

Percentage of national harvests 

1990 100 100 100 100 

1995 122 121 121 121 

2000 125 124 122 121 

2010 136 134 138 136 

2040 130 129 129 129 

Export restrictions would likely expand the volume of timber available for domestic processing, but such a ban may not have 
many of the effects sought. A ban on log exports would reduce stumpage prices in the log-exporting regions. Thus, a ban would 
adversely affect stumpage owners--public and private-- in the log exporting regions. This would result in less incentive to 
harvest. Thus, part of the volume of log exports would not be realized as volume flowing into domestic mills. Most discussions 
of the bans ignore quality and geographic differences between the log export and domestic log markets. Much of the log export 
activity originates in Washington, yet some of the more impacted regions are in southern Oregon and northern California. 
Finally, there is apt to be a substitution of mill jobs for longshore jobs (in an already troubled coastal economy), and the net 
effect upon jobs is uncertain. 

Sliding-scale tariffs in Japan serve to provide strong effective rates of protection for Japanese-wood products manufacturers and 
provide additional impetus for exporting lessor-manufactured products. These tariffs inhibit the ability of U.S. wood products 
manufacturers (particularly high value-added manufacturers) to compete within the Japanese markets. A re-assessment of 



barriers to trade in the Pacific Rim countries may aid in increasing the vitality of the region's producers and redirecting the flow 
of raw materials. Wood products imports are becoming increasingly important to wood products manufacturers in the region -- 
particularly secondary wood products manufacturers. Attempts should be made to investigate how the region's Pacific Rim 
location can be exploited on an import basis. Logs, lumber, and cutstock from New Zealand, Australia, Chile, and other Pacific 
Rim countries are valuable raw materials to the mills in the region. Policies that can channel more of these materials into this 
distressed region for further manufacturing will serve to buffer impacts from domestic harvest reductions.

Technology can also help to extend the utilization of raw material in the mills and create new forms of products that are less old-
growth dependent. New generation composite wood products include a variety of structural and nonstructural wood products 
that can be made from smaller trees and combinations of lumber, veneer, particles, fibers, and plastics. The region has not 
moved aggressively into adoption of these composite technologies. Among the reasons are uncertainty over the timber supply 
outlook and substantial capital requirements. Overcoming the barriers to capital markets in this time of great uncertainty in the 
region is of great importance. Many of the composite products can serve as inputs to secondary wood products firms.

Currently, there is a large secondary wood products industry in the region (over 25,000 employees). Many people are looking to 
secondary manufacturing of wood products as a source of "mitigating" employment opportunities, yet many existing 
manufacturers are at risk. In addition to wood quantity changing, wood quality will as well. The secondary manufacturers of the 
region have focused upon the production of high quality molding and millwork for door and window components. The current 
secondary manufacturing industry will see a large change in the years ahead.

The industry will be seeing greater proportions of "construction grades" of lumber, and less of the type of lumber suitable for 
the current types of secondary manufacturing. A key to increasing the ability to use construction grades of wood products in 
remanufacturing is increasing the rate of adoption of manufactured housing and panelized housing. These technologies 
substitute factory labor for site-based construction labor. The technologies may result in lower wood use per house and may be 
more economical -- particularly as wood prices rise. The adoption of panelized housing and alternatives to conventional U.S. 
frame ("stick") housing is slowed by building codes, contractor knowledge, and tradition. Research and development in the area 
of alternative building technologies may pay long-term dividends to the region and the utilization of forest resources.

Basic technology and business knowledge needs improving, particularly for smaller manufacturers in the region. Industrial 
extension activities carried out by the region's universities and community colleges could augment technology transfer to these 
small manufacturers and provide some impetus for growth and diversification in the forest products sector. Manufacturing 
technology centers could speed the development and implementation of new technologies that could simultaneously increase 
raw material recovery and business success. Establishment and promotion of manufacturing and marketing networks can aid in 
providing synergism among the region's various forest products firms.

Recreation and Tourism Considerations



Policies that aid in providing more of the recreation opportunities deemed in short-supply could bolster the region's tourism 
activities. This primarily means offering more opportunities for primitive and semiprimitive nonmotorized activities. Retirement 
of road systems within some Key Watersheds as part of watershed restoration activities could thus provide side benefits for 
recreation and tourism.

Currently, the failure to fully charge for recreational use of the forest leads one to understate the value of recreation outputs. 
Recreation fees, while contentious with much of the public, could provide a source of replacement revenues to the agencies and 
the local governments. Traditionally, much of the recreation improvement had been funded out of timber receipts; with 
declining receipts, recreational charges may be required to guarantee a continual offering of public recreation opportunities.

Commercial Fisheries Considerations

A key concern in the commercial fishing industry is the failure to institute adequate limits on the off-shore catch and processing 
of Pacific whiting. The potential job losses to the coastal communities from this resource "drain" are apt to be substantial. While 
this is not a policy directly related to the management issues at hand, it is a confounding factor in the coastal communities that 
will be simultaneously impacted by the changes in federal forest management.

Special Forest Products Considerations

This is a rapidly expanding industry in the region. To adequately capture the economic 'value of these products and guarantee 
that the inherent productivity of the resources are not adversely impacted by harvesting activities, the agencies need to take a 
more active role in managing the harvest of these products. Standards and guides for harvesting need to be established, and 
appropriate fee structures need to be assessed. Sustainable supplies need to be established, and then the appropriate role of these 
products in the region's economy can be fully considered.

Setting the appropriate permit fees is not a straightforward process. Harvest leases for floral greens and bough contracts could 
be sold on a competitive basis. However, even though cruising for boughs and floral greens is possible, it's unlikely to be cost 
effective. Setting harvest fees for mushrooms is far more problematic because the size of the crop varies by location and in 
volume annually. In addition, all special forest products sale prices are strongly influenced by product quality, which varies by 
product and the local area. Finally, extensive fee structures may not be justified as the dollar values are not large and the gains 
could easily be offset by the increased costs of sale administration.

Summary and Conclusions
The economics of the alternatives can be viewed at three scales: national, regional, and local. From a national perspective the 



assessment of the alternatives indicates that the financial costs are apt to be fairly negligible when one views the aggregate 
markets. There are gainers and losers among the region's forest products producers, and the consumer costs appear low. The 
national values placed upon the forests of the region also must be considered and can serve to offset the national costs incurred.

At the regional level, there is an economy that has been rapidly expanding for more than two decades and appears to be poised 
for continual growth. The changes in federal forest management appear to have modest impacts on this overall rate of growth in 
the regional economy. In the longer term, maintenance of a high quality environment may be a factor in allowing economic 
growth to continue.

Much of this regional economic growth is apt to be centered within the more metropolitan areas of the region, and hence these 
statistics mask much of the hardships that individuals and communities may be confronted with in the decade ahead. Many 
communities are already distressed, and additional job losses would be forthcoming. The changes in federal forest management 
will indeed represent severe impacts to many of the individuals, firms, and communities within the region. In addition to job 
losses, disruption in local government funding is inevitable without compensating legislation. These local economic costs are 
real and represent a major policy issue in the region -- an issue that cannot be ignored in light of national or broader -regional 
trends to the contrary.
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