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Abstract Brooks, David J.; Haynes, Richard W. 1990. Timber products output and   
timber harvests in Alaska: projections for 1989-2010. Gen. Tech. Rep. PNW-  
GTR-261. Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific 

 Northwest Research Station. 48 p.  

Projections of Alaska timber products output and timber harvest by owner were 
developed by using a detailed, trend-based analysis. Historical data for 1965-88 
were the basis for projections for 1989-2010. Projections of timber products  
output for each major product (export logs, sawn wood, and market pulp) were 
used to compute the derived demand for timber. The assumptions these 
projections depend on include the level of harvest by Alaska Native  
corporations, sawn-wood consumption in Japan, and exports of market pulp. 
Potential harvest from Alaska National Forests (primarily the Tongass National 
Forest) Is calculated as the volume of timber that balances the derived demand, 
given harvest by other owners. Total harvest in Alaska is expected to average  
660 million board feet per year during the early 1990s and 545 million board feet 
per year between 1995 and 2005. Projected) demand is such that. harvest from 
Alaska National Forests can remain roughly constant at 400 million board feet 
per year from 1990 to 2010. The sensitivity of these projections to changes in  
major assumptions is examined. 

Keywords: Supply and demand, production, trade, Pacific Rim, National Forests. 
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Introduction Careful consideration of future demand and markets for timber products is  
one component of sound stewardship decisions. Nowhere more than in  
Alaska have managers of public forest resources been challenged to ensure  
that the mix of products satisfies public needs and that costs are balanced by 
present or future returns. Managers must base decisions to manage forests 
for timber production on likely developments in timber markets. This report 
provides detailed background information to supplement an outlook for the 
demand for Alaska timber and timber products (Haynes and Brooks 1990). 
That analysis of the timber situation in Alaska was done in support of the 
Tongass National Forest land management planning process. Haynes and 
Brooks (1990) review current conditions and summarize recent research on 
major issues related to Alaska timber markets. In a logical extension of this 
review, we translated findings into specific projections of future production  
and timber harvest in Alaska. 

These projections are conditioned on several assumptions and indicate only 
prospective demand for National Forest timber. Managers of Federal lands  
also may make long-range plans based on objectives other than producing 
timber. We are neither predicting future timber harvests nor suggesting what 
they ought to be. We simply calculate the quantity and type of timber  
necessary to meet projected demand given certain assumptions. 

Table 1 summarizes our projections and the historical data for 1970-88. Data 
are shown as 5-year averages centered on the midpoints and end points of 
decades. Although data in table 1 focus on items of particular interest, they  
are the product of assumptions about several factors and a methodology for 
combining these assumptions consistently and logically. We describe in detail 
these assumptions and how they interact We also examine the sensitivity of 
projected demand for National Forest timber to changes in major 
assumptions. 
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Table 1––Summary of historical and projected periodic 
Alaska timber harvest by owner, harvest by product, 
and production of forest products, 1970-2010a 

1A–Timber harvest by owner 

1B-Harvest by product 
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Methodology 

Table 1––continued 

1C-Production of forest products 

Our development of the derived demand for Alaska National Forest timber is 
best thought of in three stages: (1) estimates of Alaska forest products output 
(by product) were derived; (2) the raw material requirements necessary to 
support this production were calculated by using explicit product recovery 
and conversion factors; and (3) total raw material requirements (the derived 
demands for timber) were compared with projections of timber harvest by 
private owners and harvest by non-National Forest public owners. The result  
was an estimate of the volume of National Forest timber necessary to balance 
demand, given our explicit assumptions about markets and our implicit 
assumptions about prices. 
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a Data are summarized from tables 3, 8, and 11. 
b Data are averages centered on the year given, except 
2010 reports the average for 2008 to 2010. 



 

The process used was one of assembling historical data that describe relevant 
components of the Alaska forest sector and computing possible future timber 
harvests by using an analysis of trends in factors that determine harvests. The 
historical period 1965 to 1988 was used as the basis for a projection of nearly 
comparable length. This effort to balance hindsight and foresight may help to 
avoid undue emphasis on the short-term cycles––both boom and bust––that  
the Alaska market is subject to.  Darr and others1 comment on the cyclic  
nature of Alaska timber markets. 

Data for the historical period also were used to confirm our estimates of 
conversion factors and to validate our methodology for computing derived 
demand. In table 2, estimated demand (net of imports) is compared to 
reported harvest. If both data and methods are correct, these will be equal. 
In fact, errors in annual estimates for 1970-88 range from 0.4 percent to 7.6 
percent, and average 3.1 percent for the entire period. Along with 
confirmation of individual data series, we take this as validation of our 
estimates of production and our methods of accounting for conversion of 
timber to products.2 

The method used to make these projections did not compute equilibrium  
values for prices and quantities; in fact, no explicit reference is made to  
prices. This is an elaborate trend-based projection of quantities, in which 
trends in consumption (of sawn wood in Japan, for example) or trends in  
exports (of dissolving pulp, to all destinations) are the driving assumptions. 
Alaska markets (or any other) will adjust, through changes in consumption  
and supply by private owners, to any level of supply by public owners. Prices  
are the mechanism through which the need for these adjustments is indicated. 
Because planned timber harvests from public lands generally do not depend  
on prices, but are dependent on policies and multiple objectives, we  
computed as a residual the quantity of public (National Forest) timber 
necessary to balance the market. 

The major assumptions used in developing these projections followed from 
the historical data and drew heavily on recent analyses of Pacific Rim and 
Alaska forest products markets, including other studies done as part of the 

 
1 Darr, David; Glass, Ronald; Ellis, Thomas; Schmiege, Donald. 1977. An overview of some 
economic options for southeast Alaskan timber. Working Draft. Juneau, Alaska: U.S. Department  
of Agriculture, Forest Service, Alaska Region. 219 p. On file with the Forest Investment, 
Marketing, and Trade Research Project, Forestry Sciences Lab, Pacific Northwest Research  
Station, P.O. Box 3890, Portland, Oregon 97208. 

2 Although it is possible that compensating errors would produce reasonable (net) results, it is 
unlikely that this would occur consistently over nearly 20 observations. 
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Table 2––Alaska timber harvest, 
estimated net demand, and 
percentage error In the estimate, 
1970-88a 

a Data are from table 8 (estimated derived 
demand) and table 11 (harvest by owner). 
 
b Expressed In absolute terms. 
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Production and 
Export of Alaska 
Forest Products 

Sawn Wood 

6 

Alaska Timber Market Studies (ATMS).3 One important assumption we made 
was that no shifts in relative prices will occur, including prices of forest  
products and competing products and prices of forest products from 
competing regions. We did incorporate, however, implicit assumptions about 
trends in relative prices; for example, our assumptions about changes in 
relative abundance of forest resources imply change In prices of timber. 

Annual data for production and export of _sawn wood (lumber and cants) are 
shown in table 3. Few sources consistently report sawn-wood production for 
Alaska; therefore for both historical data (1965-88) and projected data, we 
estimated production from export data. Data for. Alaska sawn-wood exports  
are compiled by the U.S. Department of Commerce and reported by Warren  
(1989), among others. For all years, we assumed that exports represent 95 
percent of total production. The reasonableness of this assumption is 
confirmed by data on Alaska sawn-wood production from 1980 to 1986 as 
reported by the U.S. Department of Commerce (1987). From this, it is clear 
that sawn wood production and, ultimately, saw-log harvest depend on 
conditions in offshore markets. 

Our projections began with forecasts of Japanese sawn-wood consumption 
(table 4). Data for 1989-2000 are from the Food and Agriculture Organization 
(1986); the approximate rate of growth from 1995 to 2000 (0.7 percent per 
 year) is continued in projections for 2000 to 2010. The softwood share of total 
Japanese sawn-wood consumption averaged 82 percent in 1980-84 and 83 
percent in 1985-88; this share is assumed to remain at 83 percent for 1990-94 
and to increase by two percentage points per decade from 1995 to 2010. 
Sawn softwood consumption in 1989-2010 was computed as the softwood 
share multiplied by total consumption. In spite of rising prices for tropical  
timber and supply disruptions for tropical logs, there has been relatively little 
trend in the softwood share of total consumption. We expect tropical timber 
supplies will not increase, but that this will have only a modest impact on the 
pattern of sawn-wood consumption in Japan.4 

The share of sawn softwood consumed in Japan that must be imported was 
assumed to increase, from 23 percent in 1988 to 33 percent in 1998––rate of 
one percentage point per year (table 4). This is intended to reflect the results 
of continuing pressure from exporting countries (such as the United States)  
for the reduction of tariffs and the removal of barriers to trade in processed 

3 Haynes and Brooks (1990) describe the reports in the ATMS series. 
 
4 Appendix 2 provides additional information on projected developments in Japanese sawn- 
wood markets. 



 

Table 3––Alaska forest products output, by product for1965-88,  
and projected output for 1989-2010 
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Table 3––continued . 

na = not available. 

Sources: Sawn-wood production data are estimated from export data; export data 
are from Warren (1989). Total pulp production is estimated from export data (see 
table 6). Pulp export data are from unpublished compilations of U.S. Department 
of Commerce data, and Garrett and Dykstra (Garrett, Lawrence D.; Dykstra, 
Dennis. 1988. Demand for Stumpage and Wood Products from the Tongass 
National Forest,Alaska:-1988-2000. Final Report. Juneau, Alaska: U.S. Department  
of Agriculture, Forest Service, Alaska Region, 190 p. This report and the  
Department of Commerce data tabulations are on file with the Forest Investment, 
Marketing, and Trade Research Project, Forestry Sciences Lab, Pacific Northwest 
Research Station, 3200 SW Jefferson Way, Corvallis, Oregon 97331). Chip export 
data 1965-88 are from Warren (1989); data 1989-2010 are estimated from total, 
residue production (see table 9).  

forest products. After 2000, the import share of consumption was held at 33 
percent., We assumed that domestic pressure in Japan would prevent greater 

   dependence on foreign sources of sawn softwood. Softwood imports for  
   1989-2010 were computed as softwood consumption multiplied by the import 

share (expressed as a proportion). 

  Table 5 shows total North American shipments of sawn softwood to Japan,   
and the North American share of Japanese sawn softwood imports. In the   
recent past (1980-88), North America has, on-average, accounted for 87  
percent of Japanese softwood lumber imports. This share is assumed to   
remain at 87.5 percent for most' of the projection period, after rising from 86 
percent at the end of the 1980s. North American shipments to Japan for      
1989-2010 are computed from total Japanese sawn softwood imports (table 4)    
and the assumed share (table 5). 
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. .

Table 4––Japanese sawn-wood consumption and imports for 
1965-88, and projections for 1989-2010 

9 



 

Table 4––continued 

   

  
  

 .  

Sources: Historical data are from Food and Agriculture Organization (1989) and 
Wood-products Stockpile Corp. (1989c). Projections to 2000 are from Food and 
Agriculture Organization (1986). Conversion from cubic meters to board feet is at  
2.36 cubic meters per thousand board feet. We adjusted data for Japanese sawn 
softwood imports for 1984-88 to correct for discrepancies between reported imports 
(by Japan) and reported exports (from North America). One source of these 
discrepancies is in the conversion from board feet to cubic meters. 

Shipments from Alaska and North America to Japan also are shown in table 5. 
Alaska's role in this market declined sharply between 1972 and 1985 as a  
result of trends in the Japanese housing market and increased competition  
from other suppliers (Haynes and Brooks 1990). We anticipate no significant 
change in Alaska's share of North American shipments in the future. This 
expectation is based in part on an estimated relation between Alaska's share  
of North American exports to Japan and U.S. economic growth. For  
projections, we took forecasts of U.S. economic growth for 1989-2005 from 
Wharton Economic Forecasting Associates (1988). 

Exports of sawn wood from Alaska to Japan were computed from projections  
of the Alaska share of North American shipments and total North American 
shipments. Table 5 shows the Alaska share of Japanese consumption, 
computed for all years for a comparison. Shipments from Alaska to Japan,  
and Alaska's share of Japanese consumption are projected to increase during 
1989-2010 as a result of increased Japanese consumption and greater 
Japanese dependence on imported (North American) sawn wood. Alaska 
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exports to Japan are projected to increase by 57 million board feet (nearly 40 
percent) between 1988 and 2000 and by an additional 30 million board feet  
(15 percent) by 2010. 

Dependence of Alaska on exports to Japan was assumed to remain high 
throughout the projection; it averaged 94 percent (of Alaska production) 
between 1980 and 1988 and for 1989-2010 was held constant at 95.4 percent 
(the level in 1988). Our assumption was that Alaska does not diversify its 
markets for sawn softwood. Minor markets for Alaska sawn wood (notably 
South Korea) were assumed to remain relatively unimportant. Total Alaska 
exports were computed as shipments to Japan divided by the proportion 
shipped to the Japanese market (table 5).  

Table 5––North American and Alaska softwood lumber exports and market 
shares for 1965-88, and projections for 1989-2010 
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Table 5––continued 

Sources: Historical data are from Warren (1989) and Ulrich (1988); North America includes the 
United States and Canada. All Canadian shipments are from British Columbia. 
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Market Pulp Historical and projected data for pulp production and exports (by pulp type) 
are shown in table 6. As for sawn wood, production data were estimated from 
export data for all years. The share of pulp production exported was 
generally lower than was the case with sawn wood and averaged roughly 80 
percent. In our projections, exports were assumed to remain at this level,  
except for years when slow growth is forecast for the U.S. economy (Wharton 
Econometric Forecasting Associates 1988); for these years, the export share  
was increased.  

Dissolving grades dominate Alaska pulp production and exports, and we 
assumed that this will continue. In 1988, both Alaska pulp mills operated at 
capacity; we assumed that for most of the 1990s (through 1997) they will 
operate close to this level.5 Exports and production were assumed to drop  
during years of slow economic growth (1990, 1998, and 2003) and increase in 
following years. This is similar to the pattern in the historical data and is 
consistent with observations by Durbak (see footnote 5). We assume,  
however, that a gradual weakening of export markets for dissolving grade pulp 
will occur after 2000; this projection therefore shows total pulp production in 
2010 about 10 percent below the peak in 1988. 

5 Durbak. Irene. 1989. Analysis of Market Trends and Prospects for Dissolving Pulp. Madison. 
WI: U.S. Department of Agriculture, Forest Service, Forest Products Lab. 58 p. On file with the 
Forest Investment, Marketing. and Trade Research Project, Forestry Sciences Lab. Pacific 
Northwest Research Station. 3200 SW Jefferson Way, Corvallis, Oregon 97331. 
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Table 6––Alaska pulp exports by type, estimated total production, and  
pulp recovery from roundwood for 1970-88, and projections for 1989-2010 

,   
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Sources: Production data are estimated from export data. Dissolving grade pulp export data are 
 from Garrett and Dykstra (see sources for table 3); paper grade pulp exports for 1970-77 are 
estimated. Export data for 1978-88 are from unpublished compilations of U.S. Department of 
Commerce data on file with the Forest Investment, Marketing, and Trade Research Project, 
Forestry Sciences Lab, Pacific Northwest Research Station, 3200 SW Jefferson Way, Corvallis, 
Oregon 97331. Pulp recovery data are from unpublished data on file with the U.S. Department of 
Agriculture, Forest Service, Alaska Region, Juneau, Alaska; data for other years are estimated. 

Production of logs for export has depended almost entirely on the level of  
timber harvest by private owners. Logs harvested from National Forests for 
which there is no domestic market have contributed a small volume to log 
exports in 1965-78 and a similar volume (but a much smaller proportion of the 
total) in 1979-88. Projected log exports (table 3) were calculated from 
projected private timber harvests6 to which the small volume of log exports 
from Federal and other government harvests have been added. 
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Export logs 

Table 6––continued 

a Air-dry tons per thousand board feet. 

6 Knapp, Gunnar. 1989. Native timber harvests in Southeast Alaska. Anchorage, AK: Institute of 
Social and Economic Research. 64 p. On file with the Forest Investment, Marketing and Trade 
Research Project, Forestry Sciences Lab, Pacific Northwest Research Station, 3200 SW Jefferson 
Way, Corvallis, OR 97331. 



 

Wood chips Residues from sawn-wood production have been exported from Alaska since 
1971; in some years, exports have been substantial (table 3). Wood chip 
exports have been extremely volatile, however; in the mid-1980s, no exports 
were reported. Because sawn-wood production is expected to increase and 
pulp production is expected to decline, we assumed that wood chip exports 
will continue. For our projections (table 3), we calculated exports as 30  
percent of residue production; this proportion is the average for 1971-88. 
Production of residues from sawn wood is discussed below. 

Derived Demand 
for Timber 

To assess demands on Alaska forests, projections of product output must 
be converted to raw material requirements. In our calculations, we estimated 
the volume of timber necessary to support production of each product; the  
sum for all products is total (derived) demand for Alaska timber. We also took 
into account timber imports and the use of residues from sawn-wood 
production as pulp furnish. 

Table 7 shows the conversion factors used to calculate timber harvest for  
sawn wood from sawn-wood production (table 3). The results are shown in  
table 8, and details of the computations are given in appendix 1. Overrun in 
sawn-wood production is the ratio of the volume of sawn wood produced 
(lumber tally) to the volume of logs used, measured in product units (log tally). 
Overrun varies with average log size, and milling technology. Data for 1976-86 
are from unpublished appraisal data collected by USDA Forest Service, Alaska 
Region (the average for spruce and, hemlock sawn-wood production).7  
Lumber recovery is computed by using overrun and a constant ratio of board 
feet per cubic feet (see appendix 1). 

7 Martin, R. Michael. 1989. Correspondence dated June 15. On file with the Forest Investment, 
Marketing and Trade Research Project, Forestry Sciences Lab, Pacific Northwest Research  
Station, 3200 SW Jefferson Way, Corvallis, OR 97331. 
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Table 7––Conversion factors for sawn wood and residuesa 
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Table 7––continued 

a See appendix 1 for formulas and a description of calculations.    

Sources: Overrun data for 1977-86 are from unpublished data on file with U.S. Department of 
Agriculture, Forest Service, Alaska Region, Juneau, Alaska; these are the unweighted average 
for spruce and hemlock. sawn-wood production. Other data are from Adams and others  
(1988). See appendix 1 for recovery and conversion factor calculations. In the formulas  
described in appendix 1, residue weight factor (RWF) is constant at 73.33 cubic feet per bone 
dry ton, and the board foot conversion factor (BFCF) is constant at 7.20 board feet log scale 
per cubic foot log scale.       

Lumber recovery (table 7) reflects short-run production decisions, technology, 
and raw material characteristics. Producers may respond to short-run  
changes in relative prices by altering the production mix of sawn wood and 
residues. The combined volume of sawn wood and residue production  
cannot exceed the total 109 volume; appendix 1 shows the relation between 
sawn-wood recovery and residue production. We assumed that lumber  
recovery will increase between 1988 and 2010; therefore, residue generation 
(table 7) declines over this period. Table 7 and appendix 1 also show the 
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derivation of the estimate of utilized residues generated per thousand board  
feet of sawn wood production. 

In table 9, we repeat the residue production factor from table 7 and, with  
sawn-wood production data (table 3), estimate total residue production. Data 
for 1965-88 are estimates. Residue exports (reported as wood chips) for  
1965-88 are from published compilations of U.S. Department of Commerce 
data (Warren 1989). For 1989-2010, we assumed that a fixed proportion of  
production is exported (described above). Estimates of sawn-wood residues 
used in Alaska pulp production were calculated as total production minus 
exports, plus imports. Alaska imports of all timber products are shown in  
table 10. We assumed that wood chips are converted to pulp at the rate of 1  
short ton of pulp per 1 short (bone-dry) ton of wood chips. 

Pulp production (net of pulp produced from residues) was converted to 
roundwood requirements by using the recovery rate shown in table 6. An 
adjustment was also made for roundwood pulp wood imports. We assumed 
that all roundwood timber imports to Alaska (see table 10) are used for pulp 
and deducted this volume from pulp wood requirements. Table 8 shows the 
(net) derived demand for roundwood for pulp and the derived demand for 
roundwood exported as logs; these data are the same as those in table 3 
because no conversion is required. 

. . . 
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Table 8––Estimated Alaska timber harvest by product 
(derived demand) for 1965-88, and projections for  
1989-2010    
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na = not available. 

Sources: Historical data are estimated (see text for description of 
methods). Roundwood demand for pulp is adjusted for imports  
and use of residues. Timber imports (see table 10) are assumed 
to be entirely pulp wood. 

Table 8––continued  
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Table 9––Production of residues from lumber production, wood chip 
exports, utilization of chips for pulp, and pulp produced in 1970-88,  
and projections for 1989-2010 
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Table 9––continued 
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a 
 Bone-dry tons (BOT) produced per thousand board feet of sawn wood produced. 

Sources: Chips used for pulp includes imports in 1978 and 1983 (see table 10).  
Because imports in 1978 were high (and zero in all other years except 1983), we 
assumed that inventory accumulation took place and allocated 1978 chip imports to 
1978-80. Estimated consumption in 1978 equals 30 percent of imports in 1978; 
consumption in 1979 equals 50 percent of 1978 imports; consumption in 1980 equals 
20 percent of 1978 imports. 



 

Table 10––Alaska timber imports by product for 
1970-88, and projections for 1989-2010 
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Table 10––continued 

8 For 1988, harvest by private owners and harvest by other public owners are estimated. 

na = not available 

Sources: Data for 1978-88 are from unpublished compilations of U.S.  
Department of Commerce data on file with the Forest Investment, Marketing,  
and Trade Research Project, Forestry Sciences Lab, Pacific Northwest 
Research Station, 3200 SW Jefferson Way, Corvallis, Oregon 97331. Data for 
other years are estimated. Pulp log imports are converted from cords (the 
reported units) at 1.965 cords per thousand board feet. Wood chip imports  
are converted from short tons (the reported units) at 2.7 tons per thousand  
board feet. 

Our estimate of the total demand for Alaska timber (table 8) is the sum of the 
three categories of derived demand. Because markets equilibrate through 
price adjustments (gaps between supply and demand do not persist), this can 
be taken as an estimate of timber supply, as well. As discussed above, a 
comparison of our estimates of demand with reported supply for 1970-88 
provides one source of verification of our data and methods.8 Table 11  
shows timber harvest in Alaska for each major owner category: private (Alaska  
Native corporations), National Forest, and other public. Timber imports––
roundwood and chips (converted to million board feet, roundwood equivalent)    
––are also shown in table 11. 
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Estimates of National Forest harvest depend on all previous assumptions 
(through derived demand) and on projections of harvest by other owners. 
Projected harvest by private owners (table 11) is based on data from Knapp 
(see footnote 6). We used his figures for most likely harvest levels. Harvest 
 for other public owners was based historical data. For 1989-2010, projected 
National Forest harvest is the quantity of timber that equates total supply with
projected derived demand, given harvest by other owners. 

Knapp (see footnote 6) projects that harvest by Native corporations will drop 
sharply as soon as 1990 and will continue to fall through 2000. We  
interpreted these findings to produce estimates of annual harvest (table 11). 
The decline in private harvest affects total Alaska harvest (table 11) and log 
export projections (tables 3 and 8) but has little effect on projected National 
Forest harvest. This is a direct consequence of the assumption that the  
majority of private timber will continue to be exported as logs (see table 12). 

National Forest harvests support production at Alaska sawmills and pulp mills 
(see table 13). Projected National Forest harvest for the next two decades is 
higher than average (annual) harvest in the current decade but well below 
harvests in the 1970s. Although we expect production of sawn wood to 
increase––approaching levels last reached in the 1970s––and production of 
pulp to remain high, total National Forest harvest remains relatively stable.  
This can be attributed partly to the use of residues for about one-third of pulp 
production. The product mix of National Forest harvests in Alaska therefore is 
expected to change over the next two decades (see tables 12 and 13).  
Haynes and Brooks (1990) discuss in detail the implications of these  
projections for the Alaska forest sector. 
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Table 11––Alaska timber harvest by. owner and timber imports, 1965-2010 

  , 
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Table 11––continued 

Sources: Historical data are reported by Warren (1989). See table 10 for detail on imports, and 
refer to the text for the derivation of the projections. 
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Table 12––Shares of National Forest and 
private harvest exported and share of 
National Forest harvest used for pulp, 
1965-2010 

29 



 

Table 12––continued 

  

na = not applicable (no harvest in these years). 

Sources: Data showing the components of National 
Forest harvest for 1965-79 are estimated; data for  
1980-88 are from U.S. Department of Agriculture, 
Forest Service (1989). Data for 1989-2010 are 
computed from table 13. Data showing the share of 
private harvest exported are estimated for all years. 
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Table 13––Estimated Alaska timber harvest by owner and product,  
1965-2010 
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Table 13––continued 
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Table 13––continued 
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Table 13––continued 

Sensitivity 
Analysis 

All projections depend on assumptions; our methodology was one of making 
explicit many of the assumptions crucial in the future of the Alaska forest  
sector. Table 14 reflects the sensitivity of projections of the derived demand  
for National Forest timber to changes in selected assumptions. There were 
two objectives in this analysis. The first was an examination of the variability 
in model output when exogenous data were changed. If the derived demand  
for National Forest timber is extremely variable as assumptions change, our 
projections may not be reliable. If projections change relatively little when key 
assumptions vary within reasonable bounds, we can assert that the model and 
its results are robust. 

Sources: Data for all years are estimated. Summary columns (harvest for all owners, by product)  
should be compared to data in table 8. Table 13 illustrates detailed assumptions about the  
origin, by owner, of saw-log, export-log, and pulp-log harvests. The total for all products is  
equal to data in table 8; totals for each category are only roughly equal to data in table 8. 
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The second objective of the sensitivity analysis was to display projections 
resulting from sets of assumptions that may be more plausible to some  
readers than to others. Some readers may accept our methods but question 
particular assumptions underlying the projections summarized in table 1. We 
therefore compared the projections resulting from these revised assumptions  
to the projection that was the product of the assumptions we considered most 
reasonable (the base). 

In the first alternative projection, we reduced the estimate of total pulp 
 production by reducing the share of pulp production shipped to domestic 
markets. Exports were assumed to account for 90 percent of total  
production; that is, the quantity of pulp assumed to be shipped to domestic 
markets was reduced by 50 percent. The derived demand for National Forest 
timber was reduced by less than 10 percent (roughly 8 percent by 2010) when 
this. alternative assumption was made. 

Table 14––Alternative projections of the derived demand for Alaska 
National Forest timber 

 
a   See text for a description of the alternative projections. 
b  Data are annual averages centered on the year given, except 2010 reports the average 
for 2003-2010.   
C Data: reported in table 1. 
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In the second alternative projection, Alaska's share of North American 
softwood lumber exports to Japan was reduced to 2 percent by 2010 (in a 
steady downward trend) from the 5- to 6-percent share assumed in the base 
projection. The result was a decrease in projected lumber production  
because Alaska was assumed to remain almost completely dependent on the 
Japanese market. Compared to the base projection, average annual lumber 
production was lower by nearly 60 percent in 2010. The derived demand for 
National Forest timber was lower, but only by about 20 percent (by 2010). 
Although lumber production in Alaska depends almost entirely on National 
Forest timber, decreased residue production increases the demand for 
roundwood pulp wood. 

In the third alternative projection we changed two assumptions. First,  
Japanese sawn-wood consumption was reduced compared to the base.  
Annual growth in Japanese sawn-wood consumption was assumed to be 0.5 
percent instead of 0.7 percent. The second change was a reduction in  
Alaska's dependence on the Japanese market. The share of exports of  
softwood lumber going to Japan was reduced to 90 percent by 2010 (in a 
steady downward trend) from 95.4 percent (constant over the projection), as 
was assumed in the base; that is, shipments from Alaska to markets other 
than Japan were assumed to increase. These changes had roughly offsetting 
impacts. In this third alternative projection, Alaska lumber production and the 
derived demand for National Forest timber were almost exactly equal to those  
in the base projection. 

In the fourth alternative projection, we incorporated the revised assumptions 
from the third alternative and illustrated the impact of assuming that access to 
Japanese markets is more restricted than in the base. The share of the  
Japanese sawn softwood market held by imports was reduced in the fourth          
alternative; the maximum import market share was assumed to be 25 percent 
(reached in 1990). This share was held constant at 25 percent for 1990-2010. 
In the base projection, the import share of the Japanese market for sawn 
softwood increased to a maximum of 33 percent (reached in 1998). The result  
of this change was a 30-percent reduction in projected lumber production 
(compared to the base) and an 8-percent reduction in the derived demand for 
National Forest timber. 

In the fifth and final alternative projection, we examined the impact of changes 
in harvest by private owners in Alaska. Knapp (see footnote 6) expresses the 
widely held view that harvest by private owners (Native Alaska corporations)  
will decline from current levels (we estimate 1989 harvest at 635 million board 
feet); however, the timing and the extent of the drop in harvest is uncertain. 
In this alternative we therefore assumed that private timber harvests in Alaska  
will be higher than the base for all years of the projection. The sustainable 
harvest for private owners was assumed to be 200 million board feet of timber 
harvest per year, compared to 100 million in the base projection. All other 
assumptions were as in the base projection. This change has only a modest 
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Conversion Factors 
and Calculations for 
Sawn-Wood and 
Residue Production 

Equations (1-4) show the relation between recovery of sawn wood and 
production of residues in sawn-wood manufacturing. With these explicit 
calculations, projections of sawn-wood output (log requirements) and residue 
production (and wood chip exports) satisfy materials accounting balances. 
These four equations define (1) sawn-wood recovery (units of output per unit 
of input); (2) residue recovery (proportion of the log recovered as residues); 
(3) total residue production (residue production per unit of log input); and (4) 
utilized residues (used residues produced per unit of sawn-wood produced). 

Conditions in Japanese markets are important determinants of Alaska timber 
harvest and timber products output. In the following discussion and in tables 
15-18, we expand our projections to focus on implications for Japanese 
domestic timber and sawn-wood production and for log imports (for sawn 
wood), by source. 

In table 15, Japanese sawn-wood consumption (from table 4) is shown along 
with sawn-wood imports (with detail for softwood and hardwood imports) and 
domestic sawn-wood production. Although consumption is expected to 
increase more than 15 percent between 1988 and 2010, total imports are 
expected to nearly double. As a result, Japanese domestic sawn-wood 
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production and logs used in Japanese sawn-wood production are projected to 
decline through 2000. A modest increase in domestic sawn-wood production  
is projected after 2000. This is a consequence of the 33-percent market share 
bound on sawn softwood imports (table 10) and increases in domestic timber 
production (table 16). 

Imported logs have supplied more than half of the raw material for Japanese 
sawn-wood production since 1970, but both domestic timber production and 
log imports peaked in the early 1970s. The rise and decline in Japanese log 
imports (for sawn wood) is almost entirely attributable to tropical hardwood 
log imports (table 16). We project a continued decline in tropical log imports 
but have not anticipated any abrupt supply curtailments (such as additional 
embargoes by exporting countries). Softwood log imports are projected to 
decline slightly (roughly 3 percent) by 2000 as a result of sawn-wood imports 
increasing faster than consumption. We expect that the market share for  
sawn-wood imports will not increase above 33 percent, which will lead to a 
gradual increase in log Imports after 2000. Japanese production of sawn  
wood also draws on increased production from domestic (plantation) forests 
after 2000. 

Table 17 displays detailed historical and projected data for Japanese sawn 
softwood consumption, production, imports, and sources of raw material. 
Consumption and import data are consistent with table 4; timber import data 
are as shown in table 16. Table 18 expands the column of softwood timber 
imports to show sources of Imports by major supplier. Softwood log exports 
from the United States to Japan are projected to decline to 2000; these data 
are consistent with other projections of U.S. timber markets.9 Canada and 
the Soviet Union are expected to continue to export logs to Japan, at levels 
roughly comparable to those observed in the early to mid 1980s. Other 
sources of softwood logs, primarily New Zealand and Chile, are projected to  
account for an increasing share of Japanese log imports over the next two 
 decades. 

9 U.S. Department of Agriculture, Forest Service. 1988. An analysis of the timber situation in the 
United States: 1989-2040. Part 2: The future resource situation. Review draft. On file with the 
U.S. Department of Agriculture, Forest Service, Resources Program and Assessment Staff, 
Washington, DC. 
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Table 15––Japanese sawn-wood consumption, imports, and domestic  
production for 1965-88, and projections for 1989-2010 



 

Table 15––continued 

 a Cubic meters of sawn wood per cubic meter of logs used. 

Sources: All data are reported by Matsushita (1988) for 1965-85; consistent data through  
1988 are reported by Wood-products Stockpile Corp. (1989a, 1989b). Consumption data  
are production plus imports minus exports (export data are not shown); data are equal to 
those shown in table 4. 
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Table 16––Logs used for sawn-wood production in Japan for  
1965-88, and projections for 1989-2010 
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Table 16––continued 

   
 

a Logs used for sawn wood production. 

Sources: Total logs used for sawn-wood production is from 1able 15; historical data  
are from Matsushita (1988) and Wood-products Stockpile Corp. (1989a, 1989b,  
1989c). Projections of domestic log production are our estimates. 
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Table 17––Japanese sawn softwood consumption, production, and 
imports, sawn wood recovery, and softwood log consumption for 1965-88,  
and projections for 1989-2010 
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Table 17––continued 

.  

46 

a Cubic meters of sawn wood per cubic meter of logs used. 

Sources: Consumption data are from table 4; imports and- production data are from 
Matsushita (1988) and Wood-products Stockpile Corp. (1989a, 19890). Historical data for 
softwood sawn wood recovery are computed; data for 1989-2010 are our estimates. 



 

Table 18––Japanese softwood log imports by source for 1965-88, 
and projections for 1989-2010 
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Table 18––continued 

Sources: Data for the United States include exports from all regions (Ulrich 1988; Warren 
1989); U.S. export data were converted at 4.1 cubic meters per thousand board feet. 
Data for Canada are exports from British Columbia. 'Other' includes New Zealand and 
Chile. Total imports are from Food and Agriculture Organization (1977, 1986); data for 
1987-88 are from Wood-products Stockpile Corp. (1989a). Data for USSR are from 
Matsushita (1988) and Wood-products Stockpile Corp. (1989a); data for Canada are 
 from Warren (1989). 
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Brooks. David J.; Haynes, Richard W. 1990. Timber products output and timber harvests  
 In Alaska: projections for 1989-2010. Gen. Tech. Rep. PNW-GTR-261. Portland, OR: U.S. 

Department of Agriculture. Forest Service, Pacific Northwest Research Station. 48 p.  
 
Projections of Alaska timber products output and timber harvest by owner were developed by using a 
detailed, trend-based analysis. Historical data for 1965-88 were the basis for projections for 1989-2010. 
Projections of timber products output for each major product (export logs, sawn wood. and market pulp) 
were used to compute the derived demand for timber. The assumptions these projections depend on 
Include the level of harvest by Alaska Native corporations, sawn-wood consumption In Japan, and 
exports of market pulp. Potential harvest from Alaska National Forests (primarily the Tongass National 
Forest) is calculated as the volume of timber that balances the derived demand, given harvest by other 
owners. Total harvest In Alaska Is expected to average 660 million board feet per year during the early 
1990s and 545 million board feet per year between 1995 and 2005. Projected demand Is such that 
harvest from Alaska National Forests can remain roughly constant at 400 million board feet per year from 
1990 to 2010. The sensitivity of these projections to changes in major assumptions Is examined.  
 
Keywords: Supply and demand, production, trade. Pacific Rim. National Forests 
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