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Abstract 
Shifting timber harvest levels, locations, management treatments and log qualities influence both the level 
and location of employment for forestry industry companies which, in turn, precipitate fluctuations in 
downstream economic activity.  Adjustments to industrial infrastructure bring implications, important to 
local and regional policy makers; for rural as well as urban economies.  Economic models constructed to 
estimate such impacts for Washington State are known to be dated and may not accurately capture 
important job, revenue, and tax ramifications associated with changing forest management treatments, 
mill locations, workforce availability, harvest volume fluctuations, and other factors. This project creates 
updated multiplier estimators with which to calculate direct and indirect economic impacts from changes 
in forest industry activity in Washington State.  Surveys and interviews of logging contractors, sawmills, 
log truckers, paper companies, and state agencies were undertaken and the resulting information was 
combined with North American Industry Classification System (NAICS) employment data from the 
United States Census Bureau to create a forest sector transaction matrix of purchases and employment 
based upon the Washington Input/Output Model.  Management alternatives, such as expanded use of 
thinning, and processing changes, have been examined and described so that parties interested in specific 
regional impacts can customize the results for local application.  The unique contributions to employment 
and state revenues that result from Washington Department of Natural Resources timber sale programs 
are highlighted.   
 
 
Keywords: Forest Industry, Economic Multipliers, Washington Input/Output Model, Washington 
Department of Natural Resources 
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Executive Summary 
Shifting timber harvest levels and activity locations influence the distribution of employment within the 
forest sector, which, in turn, precipitates fluctuations in downstream economic activity.  Adjustments to 
industrial infrastructure bring implications, important to local and regional policy makers, for rural as well 
as urban economies.  Economic models constructed to estimate such impacts for Washington State are 
known to be dated and may not accurately capture important job, revenue, and tax ramifications 
associated with changing forest management treatments, mill locations, workforce availability, harvest 
volume fluctuations, and other factors. This project creates updated multiplier estimators with which to 
calculate direct and indirect economic impacts from changes in forest industry activity in Washington 
State.  Surveys and interviews of logging contractors, sawmills, log truckers, paper companies, and state 
agencies were undertaken and the resulting information was combined with North American Industry 
Classification System (NAICS) employment data from the United States Census Bureau to create a forest 
sector transaction matrix of purchases and employment based upon the Washington Input/Output Model.  
Management alternatives, such as expanded use of thinning, and processing changes, have been examined 
and described so that parties interested in specific regional impacts can customize the results for local 
application.  The unique contributions to employment and state revenues that result from Washington 
Department of Natural Resources timber sale programs are highlighted.   
 
Employment, revenue, and tax multipliers 
Basic forest industry employment classifications that have appeared in prior studies are Primary Wood, 
Secondary Wood, and Primary Paper.  Primary Wood includes logging and primary processing such as 
lumber and veneer manufacturing.  Secondary Wood includes door, molding, furniture, and other 
downstream wood product manufacturers that purchase intermediate products from Primary Wood 
processors.  Primary Paper includes pulp and paper manufacturers whose products are generated from raw 
materials such as pulp logs and chips that are purchased as intermediate products from Primary Wood 
processors.  These three groupings are the aggregated sector classifications that have been used for this 
analysis. 
 
Employment data (U.S. Census) for these sectors of the Washington forest industry for the years 1998-
2004 were averaged to create mean annual (seven-year average) employment figures by sector by county 
and then aggregated to report by timbershed, state east and west regions, and for the entire state.  Total 
timber harvest volume data (all owner and by county for 1998-2004) were averaged to create mean annual 
harvest volumes and aggregated to report by timbershed, state region, and for the entire state.  Average 
annual jobs by sector and location were then divided by the average annual harvest volume for that area 
of the state to generate estimated average industry employment by sector per million board feet of timber 
harvest per year (jobs/MMBF/YR) for the associated geographical area.   
 
Estimated average industry jobs/MMBF/YR of timber harvest (1998-2004) were introduced as input 
variables to the Washington Input-Output Model to create estimates of total downstream economic 
activities/MMBF/YR of timber harvest in 2004 dollars.  An iterative routine was employed to segregate 
direct and indirect forest industry jobs from total forest jobs (the known input data derived from census 
information).  Once direct forest industry jobs were determined, indirect non-forest jobs estimates can be 
calculated by the model along with labor income, gross state product, and state and local taxes  
(Table ES-1).  
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Table ES-1.  Employment, Economic Output, and Tax impacts generated by one million board feet of annual 
timber production in Washington State (employment in person-years, output in millions of 2004 dollars 
calibrated to the Washington State Input-Output Model NAICS).  
 
 Logging Sawnwood PrimW(sub) SecW. PrimP  Total 
Direct forest employment 1.30 2.97 4.27 3.26 1.13 8.67 
Indirect forest employment 0.53 1.14 1.67 0.83 0.12 2.62 
Total forest employment  1.83 4.81 5.94 4.09 1.25           11.28 
Total forest income 0.07 0.16 0.23 0.14 0.08 0.45 
Total all sector employment 5.19        11.96             17.15              10.27 5.38           32.80 
All labor income 0.18 0.40 0.58 0.32 0.22 1.12 
Gross product 0.30 0.69 0.99 0.54 0.38 1.90 
St&Loc Taxes 0.03    0.08        0.11                0.06              0.04        0.21  
 
Table ES-2, presented below, summarizes the average total annual employment and revenue impacts from 
timber harvest in Washington from 1998 through 2004.  Total jobs and economic benefits for the logging 
sector have been calculated based upon an average annual harvest of about 3.9 billion board feet.  
Processing jobs are based upon the total harvest net of log exports which averaged approximately 660 
million board feet per year.  Paper employment, as a consequence of timber harvest, is considered to be 
fifty percent of total state paper employment since approximately half of the state paper production is 
from chip supplies imported from out-of-state suppliers or from recycled material.  Total direct and 
indirect employment was found to be 109,253 jobs with total labor income of $3.7 billion and an average 
annual wage of $34,000.  Forest industry annual wages average $39,000 with a low for the furniture 
sector of $30,000 and a high for the paper industry of $60,000.  The average annual Gross State Product 
(GSP), which includes labor income, business taxes, and capital income, resulting from timber harvest, 
was found to be $6.3 billion with State and Local Taxes equal to around $713 million per year.  The 
average annual Gross State Product for Washington from 1998-2004 was $226.1 billion.  The forest 
industry contributed about 3% of GSP during that period.  
 
Table ES-2.  Total Jobs and Outputs/Total Harvest MMBF/YR 1998-2004 Ave (employment in person-years, 
output in millions of 2004 dollars calibrated to the Washington Input-Output Model NAICS). 
 
 
 
 
 
 
 
 
 
Table ES-3 shows a summarized distribution taken from this analysis of forest industry jobs by sector as a 
percentage of state totals for the Westside verses the Eastside of Washington.  Comparisons of 
percentages by timbershed for harvest volumes and forest industry jobs are shown in Table ES-4.  The 
west contributes 79% of the total state timber harvest volume but benefits from 83% of total forest 
industry employment.  Note that five out of the seven timbersheds contribute a larger percentage share of 
state timber volume than comes back in relative employment benefit.  The counties within these 
timbersheds are generally considered to be the more rural areas of the state.  The more urban Puget Sound 
area, which has historically been the distribution and transportation center for Washington, accounts for 
only 27% of the timber harvest but benefits from 47% of the jobs.  While forest industry employment and 
revenue streams may leverage higher as a contributor to less diverse rural economies, this analysis shows 
that almost half of the actual economic benefit occurs in more urban areas.  
 

Harvest Volume (MMBF/YR) 3,886.52 Total Harvest Volume 3,226.79 Total minus Exports 
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 5,052 9,591 14,643 4,559 5,970 10,528 3,646 28,818
Indir Forest Industry Employment (Jobs/Year) 2,076 3,670 5,746 1,744 928 2,673 385 8,804
Total Forest Industry Employment (Jobs/Year) 7,129 13,261 20,390 6,303 6,898 13,201 4,031 37,622
Total Forest Industry Labor Income (Million $/Year) 258 526 784 250 206 456 242 1,482
Total Employment (Forest & Other Jobs/Year ) 20,180 38,585 58,765 18,409 14,727 33,136 17,353 109,253
Total all Sector Labor Income (Million $/Year) 679 1,301 1,981 619 404 1,022 713 3,716
GSP (Million $/Year) 1,158 2,218 3,376 1,054 688 1,742 1,215 6,334
St&Loc Taxes (Million $/Year) 130 250 380 119 77 196 137 713
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Table ES-3.  Forest Industry Employment and Economic Impact West and East as a Percentage of State 
Totals by Sector  
 
 
 
 
 
Table ES-4.  Forest Industry Employment by Sector by Timbershed and Harvest Volumes by Timbershed as 
a Percentage of State Totals 
 
 
 
 
 
 
 
 
 
 
Impacts of treatment alternatives 
Estimates of alternative treatment employment impacts were developed from relative harvest cost 
comparisons provided by the Washington Department of Natural Resources and a survey of Washington 
Contract Loggers Association membership.  For this demonstration, the average regeneration harvest cost 
per thousand board feet (MBF) of logs removed is assumed as a baseline and given the relative value of 1.  
Average selection harvest costs were found to be 1.89 times more costly than the baseline regeneration 
harvests.  Average commercial thinning costs were found to be 2.32 times more costly than the baseline 
regeneration harvests.  Long rotation harvests are assumed to have the same cost as the baseline.  
Assuming that operation cost increases are accompanied by proportionate worker-hour increases, then the 
estimated cost increases can be used to adjust the economic multipliers.  Adjustments were also made to 
reflect effects on secondary and primary paper processors. 
  
Table ES-5.  Adjusted employment impacts for different treatments for Western Washington.  
 
 
 
 
 
 
 
 
Table ES-6.  Adjusted employment impacts for different treatments for Eastern Washington.  
 
 
 
 
 

 

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
WEST 84% 80% 81% 78% 87% 83% 90% 83%
EAST 16% 20% 19% 22% 13% 17% 10% 17%

Timbershed Harvest Vol Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total Emp
West
North Coast 8% 9% 4% 5% 1% 1% 1% 8% 4%
South Coast 21% 21% 9% 13% 10% 1% 6% 7% 10%
North Puget Sound 13% 19% 21% 21% 36% 57% 47% 15% 29%
South Puget Sound 14% 11% 22% 18% 17% 23% 20% 9% 18%
Soutwest 23% 24% 24% 24% 14% 7% 10% 51% 22%

East
East Cascades 11% 8% 11% 10% 13% 2% 7% 0% 8%
Inland Empire 10% 8% 10% 9% 9% 10% 10% 10% 9%

Jobs and Outputs/MMBF/YR 2004 Total Forest Industry Jobs/MMBF/Year by Treatment Type
Logging Sawnwood Other MFG Furniture PrimP

1st thin 3.14 3.12 0.82 0.52 0.75
2nd thin 2.56 3.12 1.65 1.05 0.47
3rd thin 2.56 3.74 2.88 1.57 0.38
base short rotation 1.35 3.12 1.65 1.05 0.47
long rotation 1.35 4.37 4.12 1.57 0.35

Jobs and Outputs/MMBF/YR 2004 Total Forest Industry Jobs/MMBF/Year by Treatment Type
Logging Sawnwood Other MFG Furniture PrimP

1st thin 4.57 4.46 1.03 1.27 2.47
2nd thin 3.73 4.46 2.07 2.55 1.54
3rd thin 3.73 5.36 3.62 3.82 1.25
base short rotation 1.97 4.46 2.07 2.55 1.54
long rotation 1.97 6.25 5.16 3.82 1.16
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Returns from state timber sales to trust beneficiaries  
Stumpage revenue generated from DNR timber sales has a uniquely powerful impact on state wealth as it 
is reinvested within the state; approximately seventy-five percent of stumpage revenues are reinvested for 
the public good (as returns to trust beneficiaries) in government projects and services in Washington.  An 
estimate of the added benefits provided by DNR stumpage revenues was calculated based upon the 
assumption that DNR revenues provide public services that otherwise would require tax increases 
therefore these revenues function as additional state labor income.   The average annual timber volume 
harvested from state forests for the years 1998 through 2004 was 562 million board feet.  The average 
stumpage return was $329/MBF.  Total average annual revenue exceeded $185 million with seventy-five 
percent returned to the trust beneficiaries and the state economy equal to $134 million per year. To model 
the impact of the addition to the state economy from returns to trust beneficiaries, we added an additional 
labor income benefit of $246,874 per million board feet of harvested timber to state baseline multipliers 
and calculated the cumulative impact based upon an average annual DNR timber removal from 1998-
2004 of 562 MMBF (Table ES-7,8,&9; employment in person-years, output in millions of 2004 dollars 
calibrated to the Washington Input-Output Model NAICS). 
 
Table ES-7.  Annual economic outputs from DNR timber sales without re-investment of trust revenues. 
 
 
 
 
 
 
 
 
 
Table ES-8.  Annual economic outputs from DNR timber sales with re-investment of trust revenues. 
 
 
 
 
 
 
 
 
 
Table ES-9.  Difference in annual economic outputs from DNR timber sales with re-investment of trust 
revenues. 
 
 
 
 
 
The economic multipliers used in the analysis are best current estimates grounded by surveys, census 
data, and engineering estimates linked to harvest volume inputs and developed with the Washington 
Input-Output Model.

Difference/MMBF Difference/Total
Total Employment/Year (Forest &All Other Indir ) 4.51 2537
GSP Million (2004 $)/Year 0.65 365
St&Loc Taxes Million (2004 $)/Year 0.07 41

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 731 1,670 2,401 794 1,040 1,834 635 4,870
Indir Forest Industry Employment (Jobs/Year) 300 639 939 304 162 466 67 1,472
Total Forest Industry Employment (Jobs/Year) 1,031 2,309 3,340 1,098 1,201 2,300 702 6,342
Total Forest Industry Labor Income (Million $/Year) 37 92 129 44 36 79 42 251
Total Employment (Forest & Other Jobs/Year ) 2,887 6,661 9,547 3,168 2,066 5,234 3,650 18,432
Total all Sector Labor Income (Million $/Year) 98 227 325 108 70 178 124 627
GSP (Million $/Year) 167 386 554 184 120 304 212 1069
St&Loc Taxes (Million $/Year) 19 43 62 21 13 34 24 120

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 731 1,672 2,403 795 1,040 1,835 635 4,873
Indir Forest Industry Employment (Jobs/Year) 302 642 944 305 166 472 70 1,486
Total Forest Industry Employment (Jobs/Year) 1,032 2,314 3,346 1,101 1,206 2,307 705 6,358
Total Forest Industry Labor Income (Million $/Year) 37 92 129 44 36 80 42 251
Total Employment (Forest & Other Jobs/Year ) 3,282 7,581 10,864 3,606 2,349 5,955 4,150 20,969
Total all Sector Labor Income (Million $/Year) 132 304 436 145 94 239 167 842
GSP (Million $/Year) 225 519 743 247 161 407 284 1434
St&Loc Taxes (Million $/Year) 25 58 84 28 18 46 32 161



vii 

 

Table of Contents  Page 
 

Acknowledgements............................................................................................................................ i 

Abstract .......................................................................................................................................... ii 

Executive Summary ........................................................................................................................ iii 
Employment, revenue, and tax multipliers .............................................................................................. iii 
Impacts of treatment alternatives.............................................................................................................. v 
Returns from state timber sales to trust beneficiaries .............................................................................. vi 

Introduction...................................................................................................................................... 1 
A Changing Forest Economy.................................................................................................................... 1 
Input-Output Analysis .............................................................................................................................. 2 

Methods .......................................................................................................................................... 3 
Selection of the Modeling Framework ..................................................................................................... 3 
U.S. Census Employment Data................................................................................................................. 4 
Survey Data .............................................................................................................................................. 4 
Harvest, Export, and Other Data............................................................................................................... 4 
Timbersheds.............................................................................................................................................. 5 
Employment Analysis............................................................................................................................... 5 
Direct and Indirect Economic Impacts ..................................................................................................... 5 

Results – Jobs-to-Harvest Ratios .................................................................................................... 7 
Employment data and the Washington Input-Output Model .................................................................... 7 

Economic impacts as previously estimated ........................................................................................ 10 
Update employment impacts .............................................................................................................. 10 
Total state economic impacts from annual timber harvest ................................................................. 12 

Results – Impacts of Treatment Differences................................................................................ 21 
Impact of Treatment Differences............................................................................................................ 21 
Treatment Alternatives ........................................................................................................................... 22 
Sector Impacts ........................................................................................................................................ 22 
Employment and Other Economic Outputs per unit of volume for different treatments........................ 23 
Case Study Example – North Coast Timbershed.................................................................................... 26 

Results – Increased Benefits from Timber Revenues Reinvested in the State Economy ........ 29 
Returns from state timber sales to trust beneficiaries ............................................................................. 29 

Results – Survey Analysis.............................................................................................................. 31 
Logging................................................................................................................................................... 31 
Milling – Sawnwood............................................................................................................................... 34 
Pulp and Paper Products ......................................................................................................................... 37 

Conclusions ..................................................................................................................................... 41 

References ....................................................................................................................................... 43 

Appendix 47 
Washington Forests ................................................................................................................................ 47 



viii 

 

List of Figures  Page 
 

Figure 1.  Total Washington timber harvest and total forest industry jobs/year 1998-2004. ................................... 7 

Figure 2.  Total Washington timber harvest and forest industry jobs/MMBF/year 1998-2004. .............................. 8 

Figure 3.  Average forest industry Jobs/MMBF/YR timber harvest by timbershed 1998-2004. ............................. 9 

Figure 4.  Average forest industry Jobs/MMBF/YR timber harvest by sector and by timbershed (1998-2004)...... 9 

Figure 5.  Woods Worker Wages (1995-2007) ...................................................................................................... 32 

Figure 6.  Health care benefits provided by Washington logging companies. ....................................................... 32 

Figure 7.  Logging company future goals .............................................................................................................. 33 

Figure 8.  Lumber to Log Overrun for Western and Eastern Washington Sawmills. ............................................ 35 

Figure 9.  Number of WA Pulp Mills and Pulp Export Facilities & Total Annual Production 1989 – 2002......... 38 

Figure A1.  Western Washington Timbersheds ..................................................................................................... 48 

Figure A2.  Eastern Washington Timbersheds....................................................................................................... 48 

Figure A3.  Washington Forest Industry Employment by Sector 1976-2004. ....................................................... 56 

Figure A4.  WA Forest Products Jobs/MMBF/Year by Sector and Timbershed (1998-2004) .............................. 56 

Figure A5.  Washington Lumber Production, Timber Harvests, and Log Exports 1992-2002.............................. 57 

Figure A6.  Washington Lumber Production and Forest Indiustry Employment 1992-2002 ................................ 57 

Figure A7.  Washington Sawmills by Size Class and Total Production ................................................................ 58 

Figure A8.  Total Cost of Materials and Total Value of Shipments for WA Wood Products Industries 2005 ...... 58 
 



ix 

 

List of Tables  Page 
 
Table ES-1.  Employment, Economic Output, and Tax impacts generated by one million board feet  

of annual timber production in Washington State .............................................................................. iv 
Table ES-2.  Total Jobs and Outputs/Total Harvest MMBF/YR 1998-2004 ......................................................... iv 
Table ES-3.  Forest Industry Employment and Economic Impact West and East as a Percentage  

of State Totals by Sector........................................................................................................................ v 
Table ES-4.  Forest Industry Employment by Sector by Timbershed and Harvest Volumes by Timbershed  

as a Percentage of State Totals.............................................................................................................. v 
Table ES-5.  Adjusted employment impacts for different treatments for Western Washington............................ v 
Table ES-6.  Adjusted employment impacts for different treatments for Eastern Washington. ............................ v 
Table ES-7.  Annual economic outputs from DNR timber sales without re-investment of trust revenues.......... vi 
Table ES-8.  Annual economic outputs from DNR timber sales with re-investment of trust revenues. .............. vi 
Table ES-9.  Difference in annual economic outputs from DNR timber sales with re-investment  

of trust revenues. ................................................................................................................................... vi 
Table 1.  Washington Timbersheds............................................................................................................................ 5 
Table2a.  Average annual employment by sector and totals (1998-2004) per MMBF/YR for each  

timbershed. ............................................................................................................................................. 8 
Table 2b.  Average annual employment by sector and totals (1998-2004) per MMBF/YR for  

state region and the state........................................................................................................................ 8 
Table 3.  Employment, Economic Output, and Tax impacts generated by one million board feet of  

annual timber production in Washington State.................................................................................. 10 
Table 4.  Employment, Economic Output, and Tax impacts generated by one million board feet of  

annual timber production in Washington State.................................................................................. 11 
Table 5.  Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-2004 Ave .............................................. 12 
Table 6.  Adjusted manufacturing employment multipliers as a result of 1998-2004 average log exports. ....... 13 
Table 7.  Forest Industry Employment and Economic Impact West and East as a Percentage  

of State Totals by Sector...................................................................................................................... 13 
Table 8.  Forest Industry Employment by Sector by Timbershed and Harvest Volumes by Timbershed  

as a Percentage of State Totals............................................................................................................ 13 
Table 9.  Total State Jobs and Outputs/ MMBF/YR and Total Jobs and Outputs/ Total Harvest  

MMBF/YR 1998-2004 Ave. ............................................................................................................... 15 
Table 10.  Total Jobs and Outputs/ MMBF/YR and Total Jobs and Outputs/Total Harvest 1998-2004 

forWestern Washington and Eastern Washington Ave. .................................................................... 16 
Table 11.  Total Jobs and Outputs/ MMBF/YR and Total Jobs and Outputs/Total Harvest 1998-2004  

for West Timbersheds:   North Coast and South Coast Ave............................................................. 17 
Table 12.  Total Jobs and Outputs/MMBF/YR and Total Jobs and Outputs/Total Harvest 1998-2004  

for West Timbersheds:   North Puget Sound and South Puget Sound Ave. .................................... 18 
Table 13.  Total Jobs and Outputs/Ave MMBF/YR and Total Jobs and Outputs/Ave Total Harvest  

MMBF/YR 1998-2004 for West Timbershed: Southwest. ............................................................... 19 
Table 14.  Total Jobs and Outputs/ MMBF/YR and Total Jobs and Outputs/ Total Harvest 1998-2004  

for East Timbersheds:  East Cascades and Inland Empire Ave. ....................................................... 20 
Table 15.  Washington comparative harvest costs by treatment type with cost multipliers developed with 

regeneration harvest cost as the baseline............................................................................................ 21 



x 

 

Table 16.  Key employment impact changes to characterize treatment differences based on comparative 
processing costs and changes to manufacturing activities relative to the base for Western 
Washington. ..........................................................................................................................................22 

Table 17.  Adjusted employment impacts for different treatments for Western Washington. .............................22 
Table 18.  Key employment impact changes to characterize treatment differences based on comparative 

processing costs and changes to manufacturing activities relative to the base for Eastern 
Washington. ..........................................................................................................................................23 

Table 19.  Adjusted employment impacts for different treatments for Eastern Washington................................23 
Table 20.  Total employment, economic output, and tax impacts for treatment alternatives as generated  

by one million board feet of annual timber production for Western Washington ...........................24 
Table 21.  Total Employment, Economic Output, and Tax impacts for treatment alternatives as generated  

by one million board feet of annual timber production for Eastern Washington.............................25 
Table 22.  Annual harvest yields in million board feet by treatment type and management regime for the 

forestlands within the OESF on the North Coast of the Olympic Peninsula....................................26 
Table 23a.  Total Jobs and Outputs/MMBF/YR – DNR Integrated Management ................................................27 
Table 23b.  Total Jobs and Outputs/MMBF/YR – Regeneration Harvest Only....................................................27 
Table 24a.  Total Jobs and Outputs/ 94.687MMBF/YR – DNR Integrated Management....................................27 
Table 24b.  Total Jobs and Outputs/ 94.687 MMBF/YR – Regeneration Harvest Only ......................................27 
Table 25.  Volume and value of DNR timber removed 1998-2004 with approximated average return to  

trust beneficiaries per 1 million board foot of timber sold. ...............................................................29 
Table 26.  Annual economic outputs from DNR timber sales without re-investment of trust revenues. ............30 
Table 27.  Annual economic outputs from DNR timber sales with re-investment of trust revenues...................30 
Table 28.  Difference in annual economic outputs from DNR timber sales with re-investment of  

trust revenues. .......................................................................................................................................30 
Table 29.  Washington Comparative Harvest Costs 2007 & 1996 in $/MBF .......................................................33 
Table 30.  Availability of skilled mill workers ........................................................................................................36 
Table 31.  Summary statistics for Washington sawmills, 1981-2005. ...................................................................36 
Table A1.  Area of timberland by owner and land class in Washington................................................................47 
Table A2.  Washington Timbersheds .......................................................................................................................47 
Table A3.  The New NAICS Hierarchical Structure. ..............................................................................................49 
Table A4.  Sources of Input Data for the Washington Input-Output Model (NAICS) .........................................50 
Table A5.  The 39 Industrial Sectors in the Washington Input –Output Model (NAICS)....................................51 
Table A6.  Forest Industry and Wood Processing Sectors by NAICS Classification Codes with modeling 

assumptions and selection criteria.......................................................................................................52 
Table A7.  Forest Industry and Wood Processing Sectors by NAICS Classification Codes with estimated 

annual and average employment. ........................................................................................................53 
Table A8.  Average Annual Wages by Sector for the Forest industry from I-O Analysis(2004 $) .....................54 
Table A9.  Average Annual Wages by Sector from Quarterly Census of Employment and Wages,  

Employment Security Department ......................................................................................................54 
Table A10.  Washington Economy 2003-2004........................................................................................................55 
 



 

1 

 

Introduction 
A Changing Forest Economy 
The development of the forest industry in Washington spans a history of rapid transition from naturally 
endowed and commonly held forest resources to managed forests in a complex mixture of public and 
private ownerships.  One hundred years ago, good timber sold for $4 per thousand board feet (MBF) and 
$30,000 was enough build a sawmill (Andrews 1957).  In 1910, Washington mills produced four billion 
board feet of lumber; most of which was shipped via rail and water to other states and countries.  At that 
time Washington was the largest lumber-producing state in the United States (U.S.). The largest saw mill 
in the world was located at Port Blakely.  Lumber production provided 61% of all manufacturing jobs and 
was an important determinant in the region’s economic growth.  Export of Washington’s rich timber 
resources induced extensive investment in regional distribution and transportation facilities that in turn 
quickened the pace of in-migration.  New residents found forest products employment to be readily 
available with wages significantly higher than the national average.  The mechanized nature of forest 
products processing led to growth of repair and maintenance industries that evolved into specialized 
machinery producers.  Prosperity created a growing demand for locally produced goods and services; 
encouraging investment in domestic infrastructure including education.  Transportation centers evolved 
quickly into cities.  The Seattle population was 237,000 in 1910; equivalent to 21% of the state total of 
1,142,000 just twenty years after statehood (Tattersol 1960).   
 
One hundred years later, Washington annual lumber production has increased to approximately six billion 
board feet per year (BBF/YR) making the state the second largest producer in the U.S. behind Oregon.  
The largest sawmill in the world is now located in British Columbia. As it was in 1910, more than 80% of 
Washington-produced lumber is sold out-of-state.  But, gone now is the expansionist philosophy of 
property ownership and natural resource exploitation that facilitated the rapid development of the 
Washington economy in the early twentieth century.  In more recent years, concerns about species 
habitats and old growth protection have resulted in court injunctions and policy shifts that have caused 
disruptions to timber harvests and processing activities.  In 1988, the timber harvest from National Forests 
in Washington State was 1.5 BBF/YR.  In 2002, the federal harvest in Washington was 72 million board 
feet per year (MMBF/YR); less than 5% of the 1988 level.  Timber harvest levels were reduced on 
Washington Department of Natural Resources (DNR) forestlands from 826 million board feet in 1988 to 
457 million in 2002; a 45% decline.   
 
As a result of dramatic reductions in public timber harvests, during the period from 1988 to the present, 
many sawmills, pulp mills, and veneer mills in Washington, unable to secure sufficient log supplies or to 
respond to rapidly shifting markets, closed operations.  Forest industry employment dropped by more 
than 10,000 (Warren 2000, 2005) creating downstream economic impacts that rippled through the state 
economy.  However, the consequences of changes in timber supply were more profound than closed 
businesses and lost jobs; a total restructuring of the forest products industry occurred which produced 
some seemingly incongruent outcomes such as increases in annual state lumber production coincident 
with mill closures (Bergvall and Gedney 1970, Bergvall et al. 1979, Larsen 1992 & 2003, Perez-Garcia 
2005).  In 2006, forest industries provided 11% of Washington’s manufacturing jobs (Eastin et al. 2007).  
Seattle population has increased to 583,000; equivalent to only 9% of Washington total population of 
6,396,000, but the Seattle metropolitan area, which didn’t exist in 1910, has grown to support a 
population of 3,264,000; equivalent to 51% of the state total (U.S. Census).  
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Input-Output Analysis 
Attempts to give precise form to the effects of expansion and contraction of regional economies, such as 
those described by the Washington examples above, have been made by scholarly economists through the 
years.  Perhaps the most prominent approach is that of “inter-industry” or “input-output” analysis 
(Leontief 1936, Isard 1960, Leontief 1966, Yan 1969, Hewings 1985).  Harvard University Professor, 
Wassily Leontief, was awarded the Nobel Prize in Economics in 1973 for his work, beginning in the 
1930s and lasting through his career, in pioneering development of input-output economic analysis.  This 
method of economic analysis is based on an understanding that a relatively stable flow of goods and 
services among elements of the economy can be used to create a detailed statistical picture of an 
economic system.  Put simply, to engage in production, each industry or sector of an economy must 
purchase inputs.  Inputs include raw materials, semi-finished goods and capital equipment bought from 
other industries (sectors).  In addition, labor must be hired and business taxes must be paid.  The outputs 
produced by each sector are then sold to consumers (final users) or to other sectors which then use these 
intermediate products as inputs.  A table summarizing the origin of various sector inputs and outputs that, 
when totaled, estimate final demand in an economy is called an input-output table.   
 
Leontief took this concept a step further and created an input-output model by converting inter-industry 
transactions into “direct purchase coefficients”.  This is accomplished by dividing each inter-industry 
transaction by the respective industry total input.  The result is known as the “Leontif Inverse Matrix” 
which has been widely used to forecast interactive multi-sector response to economic variables.  In the 
Leontief input-output model, the economic system is assumed to have n industries with two types of 
demands on each industry:  external demand (from outside the system) and internal demand (demand 
placed on one industry by another in the same system).   It is assumed that there is no over-production so 
that the sum of the internal demands plus the external demand equals the total demand for each industry.  
Examples of applications include: measuring the economic interdependence of a region’s industrial 
structure, providing a set of precise and sensitive disaggregated (sector-specific) multipliers, estimating 
inter-industry “ripple effects” and earnings-induced changes in personal consumption, calculating 
regional impacts from changes in final demand, and many other areas of economic investigation.  Special 
attention is given to understanding the implications of export, import, and internal demands on the 
economy.  Employment, labor income, and personal consumption expenditures can also be estimated. 
 
A State Input-Output Study for Washington was first published in 1967 (1963 data) with subsequent state 
input-output tables developed in later years for 1967, 1972, 1982, and 1987. The input-output table was 
constructed by surveying all of the industrial sectors in the state to determine their total sales and 
purchases. That information is used to create a matrix, or table of numbers, that relates the outputs of all 
industrial sectors (sales to consumers, to industry, and exports) to the inputs to those industries (all the 
goods, services, labor, and etc. that the industries must purchase in order to generate the outputs). In a 
balanced system, the total outputs must equal the total inputs.  The latest version, released in 2004, 
updated the State Input-Output Table to 1997 (Washington Input-Output Analysis 2004).  This is the 
model that was selected to aid development of the analysis in this report.  The Washington Input-Output 
Model and supporting interpretive materials are available from the Washington Office of Financial 
Management web site, http://www.ofm.wa.gov/economy .  
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Methods 
Selection of the Modeling Framework 
This project was undertaken to create updated and detailed economic estimators in order to calculate 
direct and indirect impacts from changes in forest industry activity for each of the seven timbersheds in 
Washington State.  The Washington Projection and Simulation Model (WPSM): A Regional Interindustry 
Econometric Model (Conway 1990 and 1994) has been used successfully in prior studies to analyze both 
direct and indirect downstream economic impacts of changes to the forest industry (Lippke et al 1996, 
Lippke and Conway 1994).  However, this model has not been updated since 1994 as the classification 
system for statewide economic activity data collection, upon which it was originally based, has since been 
changed from collection of data by establishment to collection of data by job function.   As a result, the 
WPSM was not considered suitable for use in this project.  
 
The Standard Industrial Classification (SIC) was originally developed in the 1930's to classify 
establishments by the type of activity in which they are primarily engaged and to promote the 
comparability of establishment data describing various facets of the U.S. economy.  However, over time, 
new industries evolve and old industries decline.  In recent years, rapid changes in both the U.S. and 
world economies brought the SIC under increasing criticism.  In 1992, the U.S. Office of Management 
and Budget (OMB) joined with the Bureau of Economic Analysis, the Bureau of the Census, and the 
Bureau of Labor Statistics to undertake development of a new industrial classification system.  The result 
is the North American Industrial Classification System (NAICS).  NAICS has a five-digit structure for 
industry classifications that has been organized in a hierarchal manner to facilitate sector examination at 
different levels of aggregation.  Seventy-nine new industries were recognized (previously not captured by 
SIC) and another 186 were revised.  The updated 1997 Washington Input-Output Model offers the first 
State NAICS analysis model that includes 39 sector classifications.  This model also provides for inflation 
adjustment of analysis results to 2004 dollars.  Tables displaying NAICS code and attributes are included 
in the Appendix. 
 
The Washington Input-Output Model is a static model representing a snapshot of inter-industry 
transactional relationships for the Washington State economy while the WPSM is a dynamic econometric 
model designed to more fully capture ripple effects.  Both systems, however, use a similar inter-industry 
activity matrix developed to characterize the relationship between the forest sector and the rest of the state 
economy (Bourque et al. 1977, Bourque and Conway 1977).  The WPSM was designed to combine input-
output tables with export base theory, income-expenditure models, and time projection capabilities 
(estimated rates of change such as population) to more fully capture future downstream indirect effects of 
re-investment, government services, and other activities usually resulting in higher impact estimates.  For 
this reason the analytical results developed with the State Input-Output Model tend to understate indirect 
impacts (as compared with WPSM) and therefore should be regarded as conservative economic estimates 
(Conway 1994, Lippke and Conway 1994).  To aid comparability of results, the economic multipliers 
developed for this project have been published in similar tabular presentation as those in prior studies. 
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U.S. Census Employment Data 
Basic forest industry employment classifications that have appeared in prior studies (Lippke et al 1996, 
Lippke and Conway 1994) are Primary Wood, Secondary Wood, and Primary Paper.  Primary Wood 
includes logging and primary processing such as lumber and veneer manufacturing.  Secondary Wood 
includes door, molding, furniture, and other downstream wood product manufacturers that purchase 
intermediate products from Primary Wood processors.  Primary Paper includes pulp and paper 
manufacturers whose products are generated from raw materials such as pulp logs and chips that are 
purchased as intermediate products from Primary Wood processors.  These three groupings are the 
aggregated sector classifications that will be used for this analysis. 
 
NAICS is organized around 20 main sector classifications that contain a total of 2328 industries (see 
Appendix).  The U.S. Census Bureau provides NAICS employment data (available online) by year, by 
sector, by county, and by state for years 1998 through 2005.   Data for Washington counties for all sectors 
of the forest products industry were subset from the total NAICS database and downloaded for review.  
Data were selected for the years 1998-2004, the baseline years for this investigation.  All forest industry 
classifications were subset further for best fit to the input-output model and to reflect all industries 
engaged in timber processing as described above and in prior investigations that are likely to be sensitive 
to fluctuations in timber harvest volumes (see Appendix).  For example, secondary paper products 
manufacture was excluded as was wood construction as these are consumer-driven activities that are 
largely independent of the origin of supply.  Other classifications that might logically be considered as 
forest industry such as some forestry support services and log trucking were also excluded (in this case by 
the model) as these industries are picked up as indirect services to the forest sector by  the  agriculture and 
transportation sectors.  Our focus is on the impact of supply changes within Washington State i.e. we do 
not want to infer changes in employment activity that are not likely to be dependent upon state timber 
harvesting activities.  
 
Survey Data 
Mail surveys were conducted for the logging industry and the sawmill industry with analysis of response 
data augmented by interviews with forestry professionals and agency representatives.  Pertinent reports 
from the literature were reviewed.  Survey respondents provided valuable data of interest to this 
investigation that was used to enrich and confirm census information.  Examples include average worker 
age and relative scarcity of skilled employees.  Collection of survey data also provided important 
opportunity to compare, “ground truth”, census data analysis against actual reporting.  For example, a 
major disagreement between survey and analysis results with regards to average wages or jobs per unit 
harvest would likely highlight analytical error.  Survey responses combined with historical data from the 
literature provide valuable insights to aid data interpretation, suggest possible cause and effect 
relationships, and develop trend analysis.  For example, estimates of sawmill overrun (lumber output per 
log input) gleaned from analysis of survey data and combined with historic records can help us to 
understand how the number of sawmills could decline while the volume of lumber production increased 
and employment remained stable.  The census data, however, provided the needed detail, not available 
from survey data, with which to link to the Input-Output Model to develop county-by-county employment 
information (NAICS) which could then be aggregated to create timbershed and state comparisons.  
 
Harvest, Export, and Other Data  
Historical record of timber harvest in Washington by owner type is available from the DNR web site 
(DNR 2007).  Data for Washington annual log export volumes were provided by Debra Warren at the 
USDA Forest Service PNW Research Station.  Estimate of the percentage of chip supply to the 
Washington pulp and paper industry that originates instate verses out-of-state was provided by Tom 
Wolford, Director of Washington Pulp and Paper Foundation.  Historic data on Gross State Product 
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(GSP), Labor Income, Personal Income, and State and Local Taxes were supplied by the Washington 
Department of Revenue, U.S. Census Department, Washington Office of Financial Management, and the 
U.S. Bureau of Economic Analysis.  Volumes and values of harvests on DNR (state) forestlands were 
provided by DNR. 
 
Timbersheds 
There are seven timbersheds in Washington as displayed in Table 1 and in the Appendix.  Analysis has 
been conducted and results are reported by timbershed, for the Eastside, for the Westside, (there are two 
timbersheds in the east and there are five timbersheds in the west), and for the total State. 
 
Table 1.  Washington Timbersheds 

Washington Timbersheds 
Region Timbershed Counties 
West North Coast (NC) Clallam, Jefferson 
 South Coast (SC) Grays Harbor, Pacific 
 North Puget Sound (NPS) Whatcom, San Juan, Skagit, Island, Snohomish, King 
 South Puget Sound (SPS) Mason, Kitsap, Thurston, Pierce 
 Southwest (SW) Lewis, Wahkiakum, Cowlitz, Skamania, Clark 
 
East East Cascades (EC) Okanogan, Chelan, Douglas, Kittitas, Yakima, Klickitat 
 Inland Empire (IE) Ferry, Stevens, Pend Oreille, Lincoln, Spokane, Grant, 

Adams, Whitman, Benton, Franklin, Walla Walla, 
Columbia, Garfield, Asotin 

 
Employment Analysis 
Employment data (Census) for sectors of the Washington forest industry (as mentioned above) for the 
years 1998-2004 were averaged to create mean annual (seven-year average) employment figures by sector 
by county and then aggregated to report by timbershed, state region, and for the entire state.  Employment 
data were averaged over the seven-year period to smooth variability and error associated with county 
level data availability and proprietary limitations on local reporting.  Total timber harvest volume data (all 
owner and by county for 1998-2004) were averaged to create mean annual harvest volumes and 
aggregated to report by timbershed, state region, and for the entire state.  Average annual jobs by sector 
and location were then divided by the average annual harvest volume for that area of the state to generate 
estimated average industry employment by sector per million board feet of timber harvest per year 
(jobs/MMBF/YR) for the associated geographical area.   
 
Direct and Indirect Economic Impacts 
Employment multipliers are standardized measurements of economic impacts for purposes of comparison.  
The employment multiplier is the ratio of the total employment impact to the direct employment impact.  
In this report, we estimate employment multipliers by individual sector as well as for the aggregate forest 
products industry.  Employment multipliers per input variable of interest are reported as jobs/MMBF/YR 
of harvested timber volume.  Average employment estimates captured by surveys of the forest sector 
reflect both inter-industry and intra-industry transactions.  Intra-industry transactions occur when some 
parts of the forest sector outsource to other parts of the sector resulting in within-sector transactions.  For 
example, one logging company may purchase standing timber but contract with another company to 
undertake the harvest.  Indirect forest industry employment figures are estimated as a second of jobs that 
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are created when one company in an industrial sector purchases services and/or products from another 
company in the same sector.  The sums of direct and indirect forest industry activities are the forest sector 
totals as influenced by instate harvest activities. This approach allows a direct comparison to the sector by 
sector jobs picked up in our survey and in past employment publications. For our purposes, both the direct 
employment and other within-sector employment sum to comprise a Total Forest Industry Employment 
estimated as job-years/MMBF/YR for logging and other forest industry sectors.  In addition to forest 
industry economic activity, many other jobs and economic impacts are created as a result of downstream 
economic activities generated by timber harvest.  Non-forestry indirect economic activities include all 
jobs, revenues, and taxes created by the economic activities of the forest products industry in response to 
external and internal demands linked to annual timber harvest activities.  In addition to jobs, other 
measures of economic activity, important to Washington State, are reported including Labor Income, 
Gross State Product, and State and Local Taxes.  Indirect economic impacts are reported as millions of 
dollars/MMBF/YR of timber harvest and jobs/MMBF/YR of timber harvest. 
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Results – Jobs-to-Harvest Ratios 
Employment data and the Washington Input-Output Model 
Total annual forest industry employment, from Census data, is shown below in Figure 1 with total timber 
harvest volume for Washington by year for 1998-2004.  Figure 2 shows annual harvest volumes presented 
with the ratios of forest industry jobs by year to each million board feet of timber harvested. The average 
ratios for forest industry jobs per MMBF/YR (1998-2004) are presented below in Tables 2A & 2B for 
each timbershed, the West, the East, and the whole State.  Average annual total state timber harvest for 
1998-2004 equaled around 3.9 billion board feet per year (BBF/YR).  For each MMBF/YR of timber 
harvested an average of 11.28 forest industry jobs were generated. 
 
Note that the distribution of forest industry jobs is dominated by Puget Sound manufacturing with 
comparatively little secondary economic benefit shared with more rural timbersheds.  As a result, in 
Figures 3 and 4, it can be seen that the North and South Puget Sound timbersheds have greater 
employment benefits per unit of harvested timber than other Washington areas. 
 

Figure 1.  Total Washington timber harvest and total forest industry jobs/year 1998-2004. 
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Figure 2.  Total Washington timber harvest and forest industry jobs/MMBF/year 1998-2004. 
 
 
Table2a.  Average annual employment by sector and totals (1998-2004) per MMBF/YR for each timbershed. 

Logging 2.01 1.88 2.77 1.44 1.93 1.29 1.45 
Sawnwood 1.89 1.93 7.19 7.21 4.59 3.16 3.15 
Other MFG 0.24 1.02 5.77 2.63 1.28 1.80 1.47 
Furniture 0.17 0.03 10.10 3.90 0.70 0.35 1.80 
Paper 1.32 0.47 1.58 0.90 2.95 0.01 0.98 
Total 5.63 5.32 27.42 16.08 11.47 6.62 8.85 

 
 
 
Table 2b.  Average annual employment by sector and totals (1998-2004) per MMBF/YR for state region and 
the state. 
 

 
 
 
 
 
 
 
 
 
 

 

   Jobs/MMBF/YR by Timbershed  
Sector NC SC NPS SPS SW EC IE 

           Jobs/MMBF/YR by Region and State  
Sector West East State 
Logging 1.97 1.35 1.83 
Sawnwood 4.47 3.12 4.10 
Other MFG 2.07 1.65 1.95 
Furniture 2.55 1.05 2.14 
Paper 1.54 0.47 1.25 
Total 12.59 7.64 11.28 
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Figure 3.  Average forest industry Jobs/MMBF/YR timber harvest by timbershed 1998-2004. 
 
 

Figure 4.  Average forest industry Jobs/MMBF/YR timber harvest by sector and by timbershed (1998-2004). 
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Estimated average industry jobs/MMBF/YR of timber harvest (1998-2004) were introduced as input 
variables to the Washington Input-Output Model to create estimates of total downstream economic 
activities/MMBF/YR of timber harvest in 2004 dollars.  An iterative routine was employed to segregate 
direct and indirect forest industry jobs from total forest jobs (the known input data derived from census 
information).  Once direct forest industry jobs were determined, indirect non-forest jobs estimates can be 
calculated by the model along with labor income, gross state product, and state and local taxes.  
 
Economic impacts as previously estimated  
The basic sector outputs from the model used for economic impact assessments in the prior studies are 
provided in Table 3.  The model provides direct and total employment, direct output, gross product and 
state & local taxes for logging and sawnwood, as two components of primary wood; secondary wood, 
primary paper, and a total forest sector impact.  Employment and economic outputs are presented as 
estimates of job-years and millions of 1992 dollars for one million board feet of annual timber harvest in 
Washington State (MMBF/YR). 
 
Table 3.  Employment, Economic Output, and Tax impacts generated by one million board feet of annual 
timber production in Washington State (employment in-person years, output in millions of 1992 dollars adapted 
from WPSM 1994). 
 Logging Sawnwood PrimW(sub) SecW. PrimP Total 
Direct employment 1.18 3.47 4.65 2.01 1.03 7.69 
Direct output 0.24 0.51 0.75 0.22 0.35 1.32 
Total employment 5.17              17.30              22.47 6.93 7.42              36.82 
Gross product 0.23 0.76 0.99 0.28 0.34 1.61 
St&Loc Taxes 0.02 0.08 0.11 0.03 0.04 0.18  
 
Update employment impacts 
For more current estimates of economic activity, we update the employment data to 2004 based upon 
current employment averages used with the state input-output model as described above. Results are 
shown in Table 4 below. Prior and current results are presented for comparison; however, the WSPM data 
(1992) originated with SIC employment classifications while the updated data (1998-2004) is from 
NAICS.  Data source differences create some sector inconsistencies for direct comparisons.  It should also 
be noted that, in the prior study, indirect forest industry employment was reported as part of total 
employment, while, in the updated analysis, indirect forest sector employment has been isolated for 
addition to direct forest jobs to generate an estimate of total forest industry employment comparable to 
employment census publications.   
 
Logging sector direct employment shows slightly higher labor intensity in 2004 than in 1992 which is 
consistent with harvest of more difficult locations and smaller diameter timber.  The NAICS logging 
classification also captures some forestry activities such as timber tract operations, reforestation, and 
gathering of non-timber forest products.  Sawnwood, however, shows a decline in employment per unit 
input indicating productivity gains by fewer but much larger and efficient sawmills than in prior studies.  
Secondary wood processing is split out into two categories, other manufacturing (such as molding, 
millwork, doors, and windows) and wooden furniture manufacture, picking up some value-add 
manufacturing activity either not present in 1992 or not included in earlier models. Primary paper direct 
employment per unit input is very close to the prior assessment indicating that, while gross levels of 
activity in this sector may have declined and per-unit-outputs may have increased, the per-unit-input 
productivity has remained relatively constant. The 2004 table is expanded to show the impact detail of the 
subset of indirect jobs within the forest sector i.e. some parts of the forest sector outsource to other parts 
of the sector and appear as within-sector transactions as mentioned above.  This approach allows a direct 
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comparison to the sector by sector jobs picked up in our surveys, which include both the direct 
employment and other within-sector employment comprising a Total Forest Industry Employment 
estimated as job-years/MMBF/YR for logging and other forest industry sectors.  This presentation of 
direct and indirect forest sector detail is intended to resolve confusion that, in the past, arose when direct 
job estimates (from input-output analysis) were compared against data from business-reported 
employment roles and were found not in agreement. 
 
The Total Washington Direct Forest Industry employment appears higher than in prior studies with some 
gains explained by increased productivity as evidenced by record lumber production. Increased 
jobs/MMBF/YR of timber harvest can also be explained by inclusion of two secondary manufacturing 
sectors as mentioned above and detailed in the Appendix.  The differences in sector results are also, in 
part, a relic of data inconsistencies between SIC and NAICS classifications, however, differences in 
sector classifications should largely disappear in summary comparisons of total industry employment.  
Labor Income is computed from employment using average labor rates within the Input-Output Model (I-
O) adjusted to reflect 2004 dollars. Total Employment is estimated in the model including inter-industry 
transactions and indirect purchases and services for a direct plus indirect job estimate in support of the 
Forest Sector economic activity (multiplier). Gross State Product (GSP) and State and Local Taxes are 
computed based upon ratios to Labor Income for 2004. State & Local taxes are estimated directly from 
the statewide economic activity and do not reflect extra taxes leveled on the industry such as the timber 
excise tax or additional revenue streams to counties such as Payments in Lieu of Taxes (PILTS) from the 
federal government. Comparison of summary results from 1992 and 2004 shows increased forest industry 
employment per unit input attributable to reasons suggested above.  Decreases in the total direct and 
indirect employment multiplier result in part from the previously-discussed differences between the 
dynamic (WPSM) verses static (I-O) models.  However, the decline in total employment levels is more 
directly related to the declining harvest with its diminished influence on the total state economy. 
 
Table 4.  Employment, Economic Output, and Tax impacts generated by one million board feet of annual 
timber production in Washington State (employment in person-years, output in millions of 2004 dollars 
calibrated to the Washington State Input-Output Model NAICS).  
 
 Logging Sawnwood PrimW(sub) SecW. PrimP  Total 
Direct forest employment 1.30 2.97 4.27 3.26 1.13 8.67 
Indirect forest employment 0.53 1.14 1.67 0.83 0.12 2.62 
Total forest employment  1.83 4.81 5.94 4.09 1.25           11.28 
Total forest income 0.07 0.16 0.23 0.14 0.08 0.45 
Total all sector employment 5.19        11.96             17.15              10.27 5.38           32.80 
All labor income 0.18 0.40 0.58 0.32 0.22 1.12 
Gross product 0.30 0.69 0.99 0.54 0.38 1.90 
St&Loc Taxes 0.03    0.08        0.11                0.06              0.04        0.21  
 
It is important to note that not all activities generally perceived to be within the Forest Sector are actually 
defined as part of the Total Forest Industry in the economic models.  For example, trucking is considered 
by the employment model as an indirect service provided by the Transportation Sector while some 
forestry support services, such as forestry consulting, firefighting, and pest control, are classified as 
Agriculture Sector activities.  The employment benefits of these sectors are not unrecognized however, as 
many of these activities are captured as indirect employment in the Total Employment estimates 
generated by the Forest Sector activities.   
 
Employment data adjustments were made to reflect estimated corrections for influences of log exports 
and chip imports on processed volumes but not foreign purchased port activities. For the five Westside 
timbersheds, while logging jobs were considered as necessarily associated with all harvested log volumes, 
processing sector estimates of jobs/MMBF/YR (Sawnwood, Secondary Manufacturing, and Paper 
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Processing) were adjusted to reflect reductions, as created by log exports, to total harvest volume 
available for instate process.  While the trucking jobs connected to log exports are likely captured by 
logging indirects, previous studies suggest that the magnitude of other export preparation activities, such 
as Stevedore jobs that are purchased by foreign consumers, are not captured as indirect activity in the 
Input-Output Model.  It is assumed that there are no exported logs from the two Eastside timbersheds. 
 
Employment from pulp and paper manufacture, as a consequence of state timber harvest volumes, is 
considered to be only fifty percent of total state paper employment since approximately one half of the 
state pulp and paper production is made from chip supplies imported from out-of-state suppliers or from 
recycled materials (Wolford pers. com.).  
 
While some logs harvested in Washington are likely to be processed in neighboring states, the reverse is 
also true.  Some volumes of logs from other states enter Washington for processing.  The net impact from 
interstate log traffic is believed to be small and beyond the scope of this study.  It is assumed, therefore, 
that for our economic estimates, log traffic for processing into- and out-of-state (excluding international 
log exports) has a neutral effect on employment. The distributional impacts associated with primary and 
intermediate product shipments between timbersheds, however, are captured by the actual census 
employment data by sector.   
 
Total state economic impacts from annual timber harvest 
Table 5, presented below, summarizes the average annual employment and revenue impacts from timber 
harvest in Washington from 1998 through 2004.  Economic results are presented in millions of 2004 
dollars.  Total jobs and economic benefits for the logging sector have been calculated based upon an 
average annual harvest of 3.9 billion board feet.  Processing jobs are based upon the total harvest net of 
log exports which averaged 660 million board feet per year.  While the trucking jobs connected to log 
exports are likely captured by logging indirects, international export preparation acivities such as 
Stevedore jobs are not.  Paper employment, as a consequence of timber harvest, is considered to be fifty 
percent of total state paper employment since approximately half of the state paper production is from 
chip supplies imported from out-of-state suppliers or from recycled material.  Total direct and indirect 
employment was found to be 109,253 jobs with total labor income of $3.7 billion and an average annual 
wage of $34,000.  Forest industry annual wages average $39,000 with a low for the furniture sector of 
$30,000 and a high for the paper industry of $60,000 (wage detail is provided in the Appendix).  The 
average annual Gross State Product (GSP), which includes labor income, business taxes, and capital 
income, resulting from timber harvest was found to be $6.3 billion with State and Local Taxes associated 
with this activity level equal to around $713 million per year.  The average annual Gross State Product for 
Washington from 1998-2004 was $226.1 billion.  The activities introduced by the timber harvest 
contributed about 3% of GSP during that period.  
 
Table 5.  Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-2004 Ave (employment in person-years, 
output in millions of 2004 dollars calibrated to the Washington Input-Output Model NAICS) (see also Table 9). 
 
 
Harvest Volume (MMBF/YR) 3,886.52 Total Harvest Volume 3,226.79 Total minus Exports 

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 5,052 9,591 14,643 4,559 5,970 10,528 3,646 28,818
Indir Forest Industry Employment (Jobs/Year) 2,076 3,670 5,746 1,744 928 2,673 385 8,804
Total Forest Industry Employment (Jobs/Year) 7,129 13,261 20,390 6,303 6,898 13,201 4,031 37,622
Total Forest Industry Labor Income (Million $/Year) 258 526 784 250 206 456 242 1,482
Total Employment (Forest & Other Jobs/Year ) 20,180 38,585 58,765 18,409 14,727 33,136 17,353 109,253
Total all Sector Labor Income (Million $/Year) 679 1,301 1,981 619 404 1,022 713 3,716
GSP (Million $/Year) 1,158 2,218 3,376 1,054 688 1,742 1,215 6,334
St&Loc Taxes (Million $/Year) 130 250 380 119 77 196 137 713
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Close examination of the total jobs and outputs/average total harvest with adjustments to manufacturing 
sectors to reflect the impacts of log exports (Table 5) shows a decrease in multipliers/MMBF of total 
harvest volume for the manufacturing sectors as compared to Table 4.  These changes (presented in Table 
6 below) are specific for the average total harvest verses exported timber volumes for the years 1998-
2004.  The authors recommend that use of the updated multipliers developed in this report should begin 
with figures as shown in Table 4.  Totals are then calculated based upon the harvested and export volumes 
of interest as demonstrated in Table 5.  Depending upon different total harvest to exported volume ratios, 
the multipliers for manufacturing sectors will self-adjust.  
 
Table 6.  Adjusted manufacturing employment multipliers as a result of 1998-2004 average log exports. 
(employment in person-years per million board of annual timber harvest). 
 
 
 
 
 
Table 7 shows a summarized distribution taken from this analysis of forest industry jobs by sector as a 
percentage of state totals for the Westside verses the Eastside of Washington.  Comparisons of 
percentages by timbershed for harvest volumes and forest industry jobs are shown in Table 8.  The west 
contributes 79% of the total state timber harvest volume but benefits from 83% of total forest industry 
employment.  Note that five out of the seven timbersheds contribute a larger percentage share of state 
timber volume than comes back in relative employment benefit.  The counties within these timbersheds 
are generally considered to be the more rural areas of the state.  The more urban Puget Sound area, which 
has historically been the distribution and transportation center for Washington, accounts for only 27% of 
the timber harvest but benefits from 47% of the jobs.  While forest industry employment and revenue 
streams may leverage higher as a contributor to less diverse rural economies, this analysis shows that 
almost half of the actual economic benefit occurs in more urban areas.  
 
Table 7.  Forest Industry Employment and Economic Impact West and East as a Percentage of State Totals 
by Sector  

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
WEST 84% 80% 81% 78% 87% 83% 90% 83%
EAST 16% 20% 19% 22% 13% 17% 10% 17%  
 
 
Table 8.  Forest Industry Employment by Sector by Timbershed and Harvest Volumes by Timbershed as a 
Percentage of State Totals 
Timbershed Harvest Vol Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total Emp
West
North Coast 8% 9% 4% 5% 1% 1% 1% 8% 4%
South Coast 21% 21% 9% 13% 10% 1% 6% 7% 10%
North Puget Sound 13% 19% 21% 21% 36% 57% 47% 15% 29%
South Puget Sound 14% 11% 22% 18% 17% 23% 20% 9% 18%
Soutwest 23% 24% 24% 24% 14% 7% 10% 51% 22%

East
East Cascades 11% 8% 11% 10% 13% 2% 7% 0% 8%
Inland Empire 10% 8% 10% 9% 9% 10% 10% 10% 9%  
 
Detailed tables for the state, state regions, and by timbershed are given below.  These analyses provide 
updated multipliers for employment, labor income, GSP, and state and taxes derived from one million 
board feet of timber harvest per year reported in job-years and million 2004 dollars.  Multipliers have 
been developed for use in analysis of timbersheds, state regions, and total state activities linked to timber 

Harvest Volume (MMBF/YR) 3,886.52 Total Harvest Volume 3,226.79 Total minus Exports 
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 1.30 2.47 3.77 1.17 1.54 2.71 0.94 7.41
Indir Forest Industry Employment (Jobs/Year) 0.53 0.94 1.48 0.45 0.24 0.69 0.10 2.27
Total Forest Industry Employment (Jobs/Year) 1.83 3.41 5.25 1.62 1.77 3.40 1.04 9.68
Total Employment (Forest & Other Jobs/Year ) 5.19 9.93 15.12 4.74 3.79 8.53 4.46 28.11
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harvest.  An important application for forest industry multipliers is in investigation of comparative harvest 
scenario outcomes such that the marginal benefits of different business and policy choices can be better 
understood.  The state, the regions and the timbersheds each have unique multipliers that are dependent 
upon sector employment and harvest. Table 9 shows state multipliers from which analysis in this report, 
unless otherwise specified as by region or timbershed, is based. 
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Table 9.  Total State Jobs and Outputs/ MMBF/YR and Total Jobs and Outputs/ Total Harvest MMBF/YR 1998-2004 Ave. (employment in person-years, 
output in millions of 2004 dollars calibrated to the Washington Input-Output Model NAICS). 
Jobs and Outputs/MMBF/YR 1998-2004 Ave. State 2004

Logging* Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP** Total
Dir Forest Industry Employment (Jobs/Year) 1.30 2.97 4.27 1.41 1.85 3.26 1.13 8.67
Indir Forest Industry Employment (Jobs/Year) 0.53 1.14 1.67 0.54 0.29 0.83 0.12 2.62
Total Forest Industry Employment (Jobs/Year) 1.83 4.11 5.94 1.95 2.14 4.09 1.25 11.28
Total Forest Industry Labor Income (Million $/Year) 0.066 0.163 0.229 0.078 0.064 0.141 0.075 0.446
Total Employment (Forest & Other Jobs/Year ) 5.19 11.96 17.15 5.71 4.56 10.27 5.38 32.80
Total all Sector Labor Income (Million $/Year) 0.175 0.403 0.578 0.192 0.125 0.317 0.221 1.116
GSP (Million $/Year) 0.298 0.687 0.985 0.327 0.213 0.540 0.377 1.902
St&Loc Taxes (Million $/Year) 0.034 0.077 0.111 0.037 0.024 0.061 0.042 0.214

Total Jobs and Outputs/ Total Harvest 1998-2004 Ave. 3886.521 Total Harvest Volume Applies to Logging Only 3226.792 Total minus Exports 
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 5,052 9,591 14,643 4,559 5,970 10,528 3,646 28,818
Indir Forest Industry Employment (Jobs/Year) 2,076 3,670 5,746 1,744 928 2,673 385 8,804
Total Forest Industry Employment (Jobs/Year) 7,129 13,261 20,390 6,303 6,898 13,201 4,031 37,622
Total Forest Industry Labor Income (Million $/Year) 257.575 526.446 784.021 250.222 205.636 455.858 242.403 1482.282
Total Employment (Forest & Other Jobs/Year ) 20,180 38,585 58,765 18,409 14,727 33,136 17,353 109,253
Total all Sector Labor Income (Million $/Year) 679.229 1301.377 1980.607 618.550 403.627 1022.177 713.063 3715.847
GSP (Million $/Year) 1157.730 2218.166 3375.896 1054.303 687.973 1742.275 1215.399 6333.571
St&Loc Taxes (Million $/Year) 130.303 249.656 379.960 118.663 77.432 196.094 136.794 712.848
* Forestry Support & Transportation as Service (Indirect)
** includes only 50% of Paper Jobs (50% Chips Imported)  
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Table 10.  Total Jobs and Outputs/ MMBF/YR and Total Jobs and Outputs/Total Harvest 1998-2004 for  
Western Washington and Eastern Washington Ave.  
Jobs and Outputs/MMBF/YR 1998-2004 West 2004

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 1.38 3.19 4.57 1.48 2.23 3.71 1.40 9.68
Indir Forest Industry Employment (Jobs/Year) 0.59 1.27 1.86 0.59 0.32 0.91 0.14 2.91
Total Forest Industry Employment (Jobs/Year) 1.97 4.46 6.43 2.07 2.55 4.62 1.54 12.59
Total Forest Industry Labor Income (Million $/Year) 0.071 0.177 0.248 0.082 0.076 0.158 0.093 0.499
Total Employment (Forest & Other Jobs/Year ) 5.51 12.86 18.37 5.95 5.50 11.45 6.66 36.49
Total all Sector Labor Income (Million $/Year) 0.186 0.433 0.619 0.201 0.151 0.351 0.274 1.244
GSP (Million $/Year) 0.316 0.738 1.055 0.342 0.257 0.599 0.467 2.120
St&Loc Taxes (Million $/Year) 0.036 0.083 0.119 0.038 0.029 0.067 0.053 0.239

Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-200 3039.665 Total Harvest Volume Applies to Logging Only 2379.936 Total minus Exports 
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 4,195 7,597 11,792 3,517 5,307 8,824 3,332 23,948
Indir Forest Industry Employment (Jobs/Year) 1,799 3,024 4,823 1,400 760 2,160 339 7,322
Total Forest Industry Employment (Jobs/Year) 5,993 10,622 16,615 4,917 6,067 10,984 3,671 31,270
Total Forest Industry Labor Income (Million $/Year) 216.548 421.660 638.209 195.194 180.869 376.062 220.730 1235.001
Total Employment (Forest & Other Jobs/Year ) 16,754 30,602 47,356 14,166 13,093 27,259 15,857 90,472
Total all Sector Labor Income (Million $/Year) 564.028 1031.075 1595.103 477.302 358.915 836.216 651.712 3083.031
GSP (Million $/Year) 961.371 1757.442 2718.814 813.549 611.761 1425.310 1110.827 5254.951
St&Loc Taxes (Million $/Year) 108.203 197.802 306.005 91.566 68.854 160.420 125.024 591.449

Jobs and Outputs/MMBF/YR 1998-2004 East 2004
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 0.98 2.36 3.34 1.24 0.85 2.09 0.41 5.84
Indir Forest Industry Employment (Jobs/Year) 0.37 0.76 1.14 0.40 0.20 0.60 0.06 1.80
Total Forest Industry Employment (Jobs/Year) 1.35 3.12 4.47 1.65 1.05 2.70 0.47 7.64
Total Forest Industry Labor Income (Million $/Year) 0.049 0.124 0.173 0.065 0.031 0.097 0.028 0.298
Total Employment (Forest & Other Jobs/Year ) 3.91 9.49 13.40 5.01 2.10 7.11 1.95 22.46
Total all Sector Labor Income (Million $/Year) 0.132 0.320 0.451 0.169 0.057 0.226 0.080 0.758
GSP (Million $/Year) 0.225 0.545 0.769 0.288 0.098 0.386 0.137 1.292
St&Loc Taxes (Million $/Year) 0.025 0.061 0.087 0.032 0.011 0.043 0.015 0.145

Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-200 846.856 Total Harvest Volume Applies to Logging Only 846.856 Total minus Exports 
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 830 1,995 2,825 1,053 720 1,773 347 4,946
Indir Forest Industry Employment (Jobs/Year) 315 647 963 342 168 510 48 1,521
Total Forest Industry Employment (Jobs/Year) 1,145 2,643 3,788 1,395 888 2,283 396 6,467
Total Forest Industry Labor Income (Million $/Year) 41.376 104.915 146.290 55.385 26.481 81.866 23.785 251.942
Total Employment (Forest & Other Jobs/Year ) 3,315 8,037 11,352 4,243 1,776 6,019 1,652 19,023
Total all Sector Labor Income (Million $/Year) 111.546 270.685 382.231 142.896 48.660 191.556 67.886 641.673
GSP (Million $/Year) 190.127 461.377 651.504 243.563 82.940 326.503 115.709 1093.715
St&Loc Taxes (Million $/Year) 21.399 51.928 73.327 27.413 9.335 36.748 13.023 123.099  
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Table 11.  Total Jobs and Outputs/ MMBF/YR and Total Jobs and Outputs/Total Harvest 1998-2004 for West Timbersheds:   
North Coast and South Coast Ave.  
Jobs and Outputs/MMBF/YR 1998-2004 North Coast 2004

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 1.70 1.03 2.73 0.13 0.01 0.14 1.22 4.09
Indir Forest Industry Employment (Jobs/Year) 0.31 0.86 1.17 0.11 0.16 0.27 0.10 1.54
Total Forest Industry Employment (Jobs/Year) 2.01 1.89 3.90 0.24 0.17 0.41 1.32 5.63
Total Forest Industry Labor Income (Million $/Year) 0.073 0.075 0.148 0.010 0.005 0.015 0.080 0.242
Total Employment (Forest & Other Jobs/Year ) 6.79 4.14 10.93 0.53 0.02 0.56 5.81 17.29
Total all Sector Labor Income (Million $/Year) 0.222 0.136 0.358 0.017 0.001 0.018 0.232 0.608
GSP (Million $/Year) 0.379 0.231 0.610 0.030 0.001 0.031 0.395 1.036
St&Loc Taxes (Million $/Year) 0.043 0.026 0.069 0.003 0.000 0.003 0.045 0.117

Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-2004 317.458 Total Harvest Volume Applies to Logging Only 248.389 Total minus Exports 
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 540 255 795 33 2 35 303 1,133
Indir Forest Industry Employment (Jobs/Year) 99 213 313 27 40 68 24 404
Total Forest Industry Employment (Jobs/Year) 639 469 1,108 60 43 103 327 1,537
Total Forest Industry Labor Income (Million $/Year) 23.039 18.626 41.665 2.385 1.283 3.668 19.774 65.106
Total Employment (Forest & Other Jobs/Year ) 2,155 1,029 3,184 132 6 138 1,442 4,764
Total all Sector Labor Income (Million $/Year) 70.559 33.706 104.266 4.316 0.163 4.479 57.634 166.379
GSP (Million $/Year) 120.266 57.452 177.718 7.357 0.278 7.635 98.235 283.588
St&Loc Taxes (Million $/Year) 13.536 6.466 20.002 0.828 0.031 0.859 11.056 31.918

Jobs and Outputs/MMBF/YR 1998-2004 South Coast 2004
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 1.59 1.34 2.93 0.70 0.00 0.70 0.42 4.05
Indir Forest Industry Employment (Jobs/Year) 0.29 0.59 0.88 0.31 0.15 0.47 0.05 1.39
Total Forest Industry Employment (Jobs/Year) 1.88 1.93 3.81 1.02 0.15 1.17 0.47 5.44
Total Forest Industry Labor Income (Million $/Year) 0.068 0.077 0.145 0.040 0.005 0.045 0.028 0.218
Total Employment (Forest & Other Jobs/Year ) 6.35 5.38 11.73 2.84 0.15 2.99 2.00 16.72
Total all Sector Labor Income (Million $/Year) 0.210 0.178 0.388 0.094 0.005 0.099 0.081 0.568
GSP (Million $/Year) 0.358 0.304 0.662 0.160 0.008 0.168 0.138 0.968
St&Loc Taxes (Million $/Year) 0.040 0.034 0.075 0.018 0.001 0.019 0.015 0.109

Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-2004 808.419 Total Harvest Volume Applies to Logging Only 633.742 Total minus Exports 
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 1,285 847 2,132 446 0 446 266 2,844
Indir Forest Industry Employment (Jobs/Year) 232 377 609 199 97 295 29 933
Total Forest Industry Employment (Jobs/Year) 1,518 1,223 2,741 645 97 742 295 3,777
Total Forest Industry Labor Income (Million $/Year) 54.891 48.564 103.455 25.600 2.883 28.483 17.891 149.829
Total Employment (Forest & Other Jobs/Year ) 5,134 3,410 8,544 1,798 97 1,894 1,267 11,705
Total all Sector Labor Income (Million $/Year) 169.934 112.965 282.899 59.548 2.883 62.431 51.189 396.518
GSP (Million $/Year) 289.648 192.546 482.194 101.498 4.914 106.411 87.250 675.855
St&Loc Taxes (Million $/Year) 32.600 21.671 54.271 11.424 0.553 11.977 9.820 76.068  
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Table 12.  Total Jobs and Outputs/MMBF/YR and Total Jobs and Outputs/Total Harvest 1998-2004 for West Timbersheds:   
North Puget Sound and South Puget Sound Ave.  
Jobs and Outputs/MMBF/YR 1998-2004 North Puget Sound 2004

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 1.68 5.29 6.97 4.25 9.49 13.74 1.38 22.09
Indir Forest Industry Employment (Jobs/Year) 1.09 1.90 2.99 1.53 0.61 2.14 0.20 5.33
Total Forest Industry Employment (Jobs/Year) 2.77 7.19 9.96 5.77 10.10 15.87 1.58 27.42
Total Forest Industry Labor Income (Million $/Year) 0.100 0.286 0.386 0.229 0.301 0.530 0.095 1.011
Total Employment (Forest & Other Jobs/Year ) 6.71 21.32 28.03 17.11 23.41 40.52 6.57 75.12
Total all Sector Labor Income (Million $/Year) 0.231 0.736 0.967 0.591 0.658 1.248 0.277 2.492
GSP (Million $/Year) 0.395 1.254 1.649 1.007 1.121 2.128 0.471 4.248
St&Loc Taxes (Million $/Year) 0.044 0.141 0.186 0.113 0.126 0.239 0.053 0.478

Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-2004 500.621 Total Harvest Volume Applies to Logging Only 391.642 Total minus Exports 
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 841 2,073 2,914 1,664 3,717 5,380 540 8,834
Indir Forest Industry Employment (Jobs/Year) 546 745 1,291 598 239 837 77 2,205
Total Forest Industry Employment (Jobs/Year) 1,387 2,817 4,205 2,261 3,956 6,217 618 11,040
Total Forest Industry Labor Income (Million $/Year) 50.151 111.859 162.010 89.789 117.870 207.659 37.120 406.788
Total Employment (Forest & Other Jobs/Year ) 3,359 8,348 11,708 6,701 9,169 15,870 2,572 30,150
Total all Sector Labor Income (Million $/Year) 115.877 288.220 404.097 231.354 257.548 488.903 108.321 1001.320
GSP (Million $/Year) 197.509 491.264 688.773 394.337 438.985 833.323 184.631 1706.726
St&Loc Taxes (Million $/Year) 22.230 55.292 77.522 44.383 49.408 93.791 20.780 192.093

Jobs and Outputs/MMBF/YR 1998-2004 South Puget Sound 2004
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 0.72 5.55 6.27 2.03 3.51 5.54 0.79 12.60
Indir Forest Industry Employment (Jobs/Year) 0.72 1.65 2.37 0.60 0.39 0.99 0.11 3.48
Total Forest Industry Employment (Jobs/Year) 1.44 7.21 8.65 2.63 3.90 6.53 0.90 16.08
Total Forest Industry Labor Income (Million $/Year) 0.052 0.286 0.338 0.104 0.116 0.221 0.054 0.613
Total Employment (Forest & Other Jobs/Year ) 2.88 22.37 25.24 8.16 8.66 16.82 3.76 45.83
Total all Sector Labor Income (Million $/Year) 0.098 0.763 0.861 0.279 0.240 0.519 0.156 1.536
GSP (Million $/Year) 0.167 1.301 1.468 0.475 0.410 0.884 0.267 2.619
St&Loc Taxes (Million $/Year) 0.019 0.146 0.165 0.053 0.046 0.100 0.030 0.295

Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-2004 525.793 Total Harvest Volume Applies to Logging Only 411.612 Total minus Exports 
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 379 2,286 2,664 834 1,445 2,279 325 5,269
Indir Forest Industry Employment (Jobs/Year) 378 681 1,059 248 161 409 47 1,515
Total Forest Industry Employment (Jobs/Year) 757 2,966 3,723 1,083 1,605 2,688 372 6,783
Total Forest Industry Labor Income (Million $/Year) 27.340 117.758 145.097 42.981 47.856 90.837 22.391 258.326
Total Employment (Forest & Other Jobs/Year ) 1,512 9,207 10,719 3,361 3,564 6,925 1,547 19,191
Total all Sector Labor Income (Million $/Year) 51.542 314.105 365.647 114.648 98.932 213.580 64.402 643.629
GSP (Million $/Year) 87.853 535.384 623.237 195.414 168.628 364.042 109.772 1097.051
St&Loc Taxes (Million $/Year) 9.888 60.258 70.146 21.994 18.979 40.973 12.355 123.474  
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Table 13.  Total Jobs and Outputs/Ave MMBF/YR and Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-2004 for West Timbershed: 
Southwest.  
Jobs and Outputs/MMBF/YR 1998-2004 SouthWest 2004

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 1.31 3.07 4.38 0.86 0.37 1.23 2.72 8.33
Indir Forest Industry Employment (Jobs/Year) 0.62 1.52 2.14 0.43 0.33 0.75 0.23 3.12
Total Forest Industry Employment (Jobs/Year) 1.93 4.60 6.52 1.28 0.70 1.98 2.95 11.45
Total Forest Industry Labor Income (Million $/Year) 0.070 0.182 0.252 0.051 0.021 0.072 0.177 0.501
Total Employment (Forest & Other Jobs/Year ) 5.23 12.37 17.61 3.46 0.91 4.37 12.94 34.92
Total all Sector Labor Income (Million $/Year) 0.172 0.407 0.580 0.114 0.024 0.138 0.520 1.238
GSP (Million $/Year) 0.293 0.695 0.988 0.194 0.042 0.236 0.886 2.110
St&Loc Taxes (Million $/Year) 0.033 0.078 0.111 0.022 0.005 0.027 0.100 0.238

Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-2004 887.375 Total Harvest Volume Applies to Logging Only 694.551 Total minus Exports 
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 1,162 2,133 3,296 596 257 853 1,889 6,038
Indir Forest Industry Employment (Jobs/Year) 550 1,058 1,608 296 228 524 158 2,290
Total Forest Industry Employment (Jobs/Year) 1,712 3,192 4,904 892 485 1,377 2,047 8,328
Total Forest Industry Labor Income (Million $/Year) 61.862 126.703 188.565 35.402 14.468 49.869 123.092 361.526
Total Employment (Forest & Other Jobs/Year ) 4,643 8,594 13,237 2,401 634 3,035 8,991 25,262
Total all Sector Labor Income (Million $/Year) 152.785 283.024 435.810 79.079 16.988 96.067 361.196 893.073
GSP (Million $/Year) 260.419 482.408 742.827 134.788 28.955 163.743 615.651 1522.221
St&Loc Taxes (Million $/Year) 29.310 54.295 83.606 15.170 3.259 18.429 69.292 171.327  
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Table 14.  Total Jobs and Outputs/ MMBF/YR and Total Jobs and Outputs/ Total Harvest 1998-2004 for East Timbersheds:  
East Cascades and Inland Empire Ave.  
Jobs and Outputs/MMBF/YR 1998-2004 East Cascades 2004

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 0.95 2.48 3.43 1.41 0.17 1.58 0.00 5.02
Indir Forest Industry Employment (Jobs/Year) 0.34 0.68 1.02 0.39 0.18 0.57 0.03 1.61
Total Forest Industry Employment (Jobs/Year) 1.29 3.16 4.45 1.80 0.35 2.15 0.03 6.63
Total Forest Industry Labor Income (Million $/Year) 0.047 0.126 0.172 0.071 0.010 0.082 0.002 0.256
Total Employment (Forest & Other Jobs/Year ) 3.79 10.00 13.79 5.69 0.42 6.11 0.03 19.93
Total all Sector Labor Income (Million $/Year) 0.127 0.336 0.463 0.191 0.011 0.203 0.002 0.668
GSP (Million $/Year) 0.217 0.573 0.790 0.326 0.020 0.345 0.003 1.138
St&Loc Taxes (Million $/Year) 0.024 0.064 0.089 0.037 0.002 0.039 0.000 0.128

Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-2004 445.816 Total Harvest Volume Applies to Logging Only 445.816 Total minus Exports 
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 424 1,107 1,530 630 76 705 0 2,236
Indir Forest Industry Employment (Jobs/Year) 152 303 454 172 80 252 12 718
Total Forest Industry Employment (Jobs/Year) 575 1,410 1,985 802 156 958 12 2,954
Total Forest Industry Labor Income (Million $/Year) 20.779 55.966 76.745 31.833 4.647 36.480 0.694 113.918
Total Employment (Forest & Other Jobs/Year ) 1,692 4,458 6,150 2,536 187 2,723 12 8,885
Total all Sector Labor Income (Million $/Year) 56.793 149.811 206.604 85.212 5.111 90.324 0.694 297.622
GSP (Million $/Year) 96.802 255.349 352.152 145.242 8.712 153.954 1.183 507.289
St&Loc Taxes (Million $/Year) 10.895 28.740 39.635 16.347 0.981 17.328 0.133 57.096

Jobs and Outputs/MMBF/YR 1998-2004 Inland Empire 2004
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 1.04 2.27 3.31 1.05 1.58 2.63 0.89 6.83
Indir Forest Industry Employment (Jobs/Year) 0.41 0.89 1.30 0.41 0.22 0.64 0.09 2.04
Total Forest Industry Employment (Jobs/Year) 1.45 3.16 4.61 1.47 1.80 3.27 0.98 8.87
Total Forest Industry Labor Income (Million $/Year) 0.053 0.125 0.178 0.058 0.054 0.112 0.059 0.349
Total Employment (Forest & Other Jobs/Year ) 4.15 9.13 13.28 4.25 3.90 8.14 4.24 25.66
Total all Sector Labor Income (Million $/Year) 0.140 0.308 0.448 0.143 0.107 0.250 0.174 0.872
GSP (Million $/Year) 0.239 0.525 0.763 0.244 0.182 0.426 0.297 1.487
St&Loc Taxes (Million $/Year) 0.027 0.059 0.086 0.027 0.021 0.048 0.033 0.167

Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-2004 401.041 Total Harvest Volume Applies to Logging Only 401.041 Total minus Exports 
Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total

Dir Forest Industry Employment (Jobs/Year) 417 909 1,326 423 634 1,056 357 2,739
Indir Forest Industry Employment (Jobs/Year) 166 357 523 166 90 256 38 817
Total Forest Industry Employment (Jobs/Year) 583 1,265 1,849 589 723 1,312 395 3,556
Total Forest Industry Labor Income (Million $/Year) 21.083 50.232 71.314 23.376 21.567 44.943 23.725 139.982
Total Employment (Forest & Other Jobs/Year ) 1,666 3,660 5,326 1,703 1,563 3,266 1,699 10,291
Total all Sector Labor Income (Million $/Year) 56.133 123.427 179.560 57.439 42.891 100.330 69.878 349.768
GSP (Million $/Year) 95.677 210.378 306.055 97.903 73.107 171.010 119.106 596.171
St&Loc Taxes (Million $/Year) 10.769 23.678 34.447 11.019 8.228 19.247 13.405 67.099
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Results – Impacts of Treatment Differences 
While Table 4 presents updated estimates for current levels of timber industry productivity and state 
impact, further refinements can be developed to reflect the economic impacts of different management 
treatment alternatives that in turn can be linked to a timber and forest structure supply model.  As noted in 
Lippke et al (1996) a first thinning treatment is much more labor intensive than a final regeneration 
harvest as a consequence of lower volume and smaller pieces, while a second and third treatment are just 
slightly more labor intensive then regeneration harvests. Similarly, thinnings with much smaller diameter 
trees are weighted more heavily to chips for pulp and paper and less heavily to secondary wood uses 
whereas longer rotations produce higher quality and increases in secondary manufacture.   
 
Estimates of alternative treatment employment impacts were developed from relative harvest cost 
comparisons provided by the Washington Department of Natural Resources and a survey of Washington 
Contract Loggers Association membership.  For this demonstration, the average regeneration harvest cost 
per thousand board feet (MBF) of logs removed, half by ground and half by cable yarding, (Regen – 
50/50 as an average with WCLA and DNR reporting) is assumed as a baseline and given the relative 
value of 1 (Regen – 50/50 as an average with WCLA and DNR reporting).  Average selection harvest 
costs (Select – 50/50 with only WCLA reporting) were found to be 1.89 times more costly than the 
baseline regeneration harvests.  Average commercial thinning costs (Thin - 50/50 as an average of with 
WCLA and DNR reporting) were found to be 2.32 times more costly than the baseline regeneration 
harvests.  Long rotation harvests are assumed to have the same cost as the baseline (Regen – 50/50).  
Assuming that operational cost increases are accompanied by proportionate worker-hour increases, then 
the estimated cost increases can be used to adjust the economic multipliers in Table 4 to estimate 
comparative impacts of forest management alternatives on employment, revenues, and taxes (Table 15).   
 
Table 15.  Washington comparative harvest costs by treatment type with cost multipliers developed with 
regeneration harvest cost as the baseline. 

Harvest Type Cost/MBF Cost Mult Cost/MBF Cost Mult Cost/MBF Cost Mult
Regen - Grd $69 1 $67 1 $68 1
Regen - Cable $138 1 $93 1 $116 1
Regen – 50/50 $104 1 $80 1 $92 1
Select - Grd $160 2.32 - - - -
Select - Cable $231 1.67 - - - -
Select – 50/50 $196 1.89 - - - 1.89
Thin – 50/50 $250 2.41 $175 2.19 $213 2.32

WCLA 2006 DNR 2006 Ave WCLA & DNR

 
 
Impact of Treatment Differences 
Different treatments produce different log outputs that serve different end uses.  By noting how these 
treatment differences affect the sector level data in the model, a first-order estimate of the impact of 
different treatments can be obtained. Listed below are sample treatment alternatives typical of 
management options that vary by landowner type and objectives.  For example, large private forestland 
owners, obligated to investment responsibilities, maximize economic returns through short commercial 
rotations whereas public forestland managers may favor longer rotations and thinning harvests to 
integrate financial return with habitat enhancements. Table 16 summarizes the sector impact responses for 
different Westside treatments, as described below, relative to the average base case and Table 17 scales 
the treatment response to our normalized treatment size of one million bd. ft. harvest.  Table 18 and 19 
provide similar response tables for the eastside.  
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Treatment Alternatives  
Base (Regen - 50/50): Regeneration harvest at 50 years after full plantation stocking followed by a pre-
commercial thin (PCT) for density and quality control (the dominant historic treatment for Western 
Washington).  
 
First Thin (Thin – 50/50): Commercial thin at around age 30, roughly half by ground processor 
equipment (low slopes) and half by skyline (steep slopes) with costs almost twice the baseline. 
Second Thin (Select – 50/50): Commercial thin at about age 50 with fewer small logs flowing to chips 
and more large logs for increased secondary manufacture. 
 
Third Thin (Select 50/50): Commercial thin at about age 70 with more uniform and larger logs. 
 
Long Rotation Harvest (Regen – 50/50):  Regeneration final harvest of large mostly uniform trees 
producing more quality wood and secondary manufacture but less chips. 
 
Sector Impacts  
Logging (Prim W.):  More costly thinnings with more jobs based on lower volume operations and 
handling of smaller diameter material. 
 
Sawnwood (Prim W.): Sawnwood plus plywood with more quality volume from longer rotations. 
 
Other MFG and Furniture (Sec W.):  Half sensitive to higher quality wood (doors, windows, cut stock, 
mill work) but including pallets (low quality), trusses (above average structural quality), and furniture. 
Excludes building construction. 
 
Primary Paper: Paper mills receive chip volumes primarily from mill processing residuals and smaller 
diameter logs.  
 
 
Table 16.  Key employment impact changes to characterize treatment differences based on comparative 
processing costs and changes to manufacturing activities relative to the base for Western Washington. 
Jobs and Outputs relative to base Treatment Job Ratios

Logging Sawnwood Other MFG Furniture PrimP
1st thin 2.32 1.00 0.50 0.50 1.60
2nd thin 1.89 1.00 1.00 1.00 1.00
3rd thin 1.89 1.20 1.75 1.50 0.81
base short rotation 1.00 1.00 1.00 1.00 1.00
long rotation 1.00 1.40 2.50 1.50 0.75  
 
 
Table 17.  Adjusted employment impacts for different treatments for Western Washington.  
Jobs and Outputs/MMBF/YR 2004 Total Forest Industry Jobs/MMBF/Year by Treatment Type

Logging Sawnwood Other MFG Furniture PrimP
1st thin 4.57 4.46 1.03 1.27 2.47
2nd thin 3.73 4.46 2.07 2.55 1.54
3rd thin 3.73 5.36 3.62 3.82 1.25
base short rotation 1.97 4.46 2.07 2.55 1.54
long rotation 1.97 6.25 5.16 3.82 1.16  
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Table 18.  Key employment impact changes to characterize treatment differences based on comparative 
processing costs and changes to manufacturing activities relative to the base for Eastern Washington. 
Jobs and Outputs relative to base Treatment Job Ratios

Logging Sawnwood Other MFG Furniture PrimP
1st thin 2.32 1.00 0.50 0.50 1.60
2nd thin 1.89 1.00 1.00 1.00 1.00
3rd thin 1.89 1.20 1.75 1.50 0.81
base short rotation 1.00 1.00 1.00 1.00 1.00
long rotation 1.00 1.40 2.50 1.50 0.75  
 
 
Table 19.  Adjusted employment impacts for different treatments for Eastern Washington.  
Jobs and Outputs/MMBF/YR 2004 Total Forest Industry Jobs/MMBF/Year by Treatment Type

Logging Sawnwood Other MFG Furniture PrimP
1st thin 3.14 3.12 0.82 0.52 0.75
2nd thin 2.56 3.12 1.65 1.05 0.47
3rd thin 2.56 3.74 2.88 1.57 0.38
base short rotation 1.35 3.12 1.65 1.05 0.47
long rotation 1.35 4.37 4.12 1.57 0.35  
 
 
Employment and Other Economic Outputs per unit of volume for different 
treatments 
We have chosen not to include future productivity gains in the labor projections since it is easier to 
evaluate impacts on a current productivity or constant labor productivity basis. We prefer to display the 
impact of different treatments directly for demonstration rather than to confound the comparative 
treatment outcomes with unreliable estimates of productivity in the future.  Labor income is generally the 
more stable measure of employment over a projection period as productivity gains are generally passed 
on to wage gains so the labor wages are not likely to be compromised by productivity changes over time.  
Comparative impact tables are provided below by treatment type for the Westside and Eastside (Tables 20 
& 21.).  
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Table 20.  Total employment, economic output, and tax impacts for treatment alternatives as generated by 
one million board feet of annual timber production for Western Washington (employment in person-years, 
output in millions of 2004 dollars calibrated to the Washington State Input-Output Model NAICS). 
FIRST THIN
Jobs and Outputs/MMBF/YR 2004 1ST THIN

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 3.86 2.64 6.50 0.61 0.89 1.50 2.26 10.27
Indir Forest Industry Employment (Jobs/Year) 0.71 1.82 2.54 0.42 0.38 0.80 0.21 3.55
Total Forest Industry Employment (Jobs/Year) 4.57 4.47 9.04 1.03 1.27 2.30 2.47 13.81
Total Forest Industry Labor Income (Million $/Year) 0.17 0.18 0.34 0.04 0.04 0.08 0.15 0.57
Total Employment (Forest & Other Jobs/Year ) 15.42 10.65 26.06 2.46 2.20 4.66 10.76 41.48
Total all Sector Labor Income (Million $/Year) 0.51 0.35 0.86 0.08 0.06 0.14 0.43 1.43
GSP (Million $/Year) 0.87 0.60 1.47 0.14 0.10 0.24 0.74 2.45
St&Loc Taxes (Million $/Year) 0.10 0.07 0.17 0.02 0.01 0.03 0.08 0.28

2ND THIN
Jobs and Outputs/MMBF/YR 2004 2ND THIN

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 3.05 2.99 6.04 1.39 2.18 3.57 1.39 11.00
Indir Forest Industry Employment (Jobs/Year) 0.68 1.47 2.15 0.68 0.37 1.05 0.15 3.35
Total Forest Industry Employment (Jobs/Year) 3.73 4.46 8.19 2.07 2.55 4.61 1.54 14.35
Total Forest Industry Labor Income (Million $/Year) 0.13 0.18 0.31 0.08 0.08 0.16 0.09 0.56
Total Employment (Forest & Other Jobs/Year ) 12.18 12.06 24.24 5.58 5.38 10.96 6.62 41.82
Total all Sector Labor Income (Million $/Year) 0.41 0.40 0.81 0.19 0.15 0.33 0.27 1.42
GSP (Million $/Year) 0.70 0.69 1.39 0.32 0.25 0.57 0.46 2.42
St&Loc Taxes (Million $/Year) 0.08 0.08 0.16 0.04 0.03 0.06 0.05 0.27

3RD THIN
Jobs and Outputs/MMBF/YR 2004 3RD THIN

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 2.92 3.83 6.75 2.58 3.38 5.96 1.11 13.82
Indir Forest Industry Employment (Jobs/Year) 0.81 1.53 2.34 1.03 0.44 1.47 0.14 3.95
Total Forest Industry Employment (Jobs/Year) 3.73 5.35 9.09 3.61 3.82 7.43 1.25 17.77
Total Forest Industry Labor Income (Million $/Year) 0.13 0.21 0.35 0.14 0.11 0.26 0.08 0.68
Total Employment (Forest & Other Jobs/Year ) 11.66 15.41 27.08 10.41 8.34 18.74 5.28 51.10
Total all Sector Labor Income (Million $/Year) 0.39 0.52 0.92 0.35 0.23 0.58 0.22 1.72
GSP (Million $/Year) 0.67 0.89 1.56 0.60 0.39 0.99 0.37 2.92
St&Loc Taxes (Million $/Year) 0.08 0.10 0.18 0.07 0.04 0.11 0.04 0.33

SHORT ROTATION
Jobs and Outputs/MMBF/YR 2004 SHORT ROTATION

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 1.38 3.19 4.57 1.48 2.23 3.71 1.40 9.68
Indir Forest Industry Employment (Jobs/Year) 0.59 1.27 1.86 0.59 0.32 0.91 0.14 2.91
Total Forest Industry Employment (Jobs/Year) 1.97 4.46 6.43 2.07 2.55 4.62 1.54 12.59
Total Forest Industry Labor Income (Million $/Year) 0.07 0.18 0.25 0.08 0.08 0.16 0.09 0.50
Total Employment (Forest & Other Jobs/Year ) 5.51 12.86 18.37 5.95 5.50 11.45 6.66 36.49
Total all Sector Labor Income (Million $/Year) 0.19 0.43 0.62 0.20 0.15 0.35 0.27 1.24
GSP (Million $/Year) 0.32 0.74 1.05 0.34 0.26 0.60 0.47 2.12
St&Loc Taxes (Million $/Year) 0.04 0.08 0.12 0.04 0.03 0.07 0.05 0.24

LONG ROTATION
Jobs and Outputs/MMBF/YR 2004 LONG ROTATION

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 1.12 4.79 5.91 3.96 3.36 7.32 1.02 14.25
Indir Forest Industry Employment (Jobs/Year) 0.85 1.45 2.30 1.20 0.46 1.66 0.14 4.10
Total Forest Industry Employment (Jobs/Year) 1.97 6.24 8.21 5.16 3.82 8.98 1.16 18.35
Total Forest Industry Labor Income (Million $/Year) 0.07 0.25 0.32 0.20 0.11 0.32 0.07 0.71
Total Employment (Forest & Other Jobs/Year ) 4.47 19.30 23.77 15.95 8.29 24.24 4.85 52.86
Total all Sector Labor Income (Million $/Year) 0.15 0.66 0.81 0.54 0.23 0.77 0.20 1.78
GSP (Million $/Year) 0.26 1.12 1.38 0.92 0.39 1.31 0.34 3.03
St&Loc Taxes (Million $/Year) 0.03 0.13 0.15 0.10 0.04 0.15 0.04 0.34  
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Table 21.  Total Employment, Economic Output, and Tax impacts for treatment alternatives as generated by 
one million board feet of annual timber production for Eastern Washington (employment in person-years, 
output in millions of 2004 dollars calibrated to the Washington State Input-Output Model NAICS).  
FIRST THIN
Jobs and Outputs/MMBF/YR 2004 1ST THIN

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 2.71 2.04 4.75 0.54 0.29 0.83 0.67 6.25
Indir Forest Industry Employment (Jobs/Year) 0.43 1.07 1.50 0.28 0.23 0.51 0.08 2.09
Total Forest Industry Employment (Jobs/Year) 3.14 3.11 6.26 0.82 0.52 1.34 0.75 8.34
Total Forest Industry Labor Income (Million $/Year) 0.11 0.12 0.24 0.03 0.02 0.05 0.04 0.33
Total Employment (Forest & Other Jobs/Year ) 10.82 7.04 17.86 3.36 0.72 4.07 3.19 25.12
Total all Sector Labor Income (Million $/Year) 0.36 0.27 0.63 0.07 0.02 0.09 0.13 0.85
GSP (Million $/Year) 0.61 0.46 1.08 0.12 0.03 0.16 0.22 1.45
St&Loc Taxes (Million $/Year) 0.07 0.05 0.12 0.01 0.00 0.02 0.02 0.16

2ND THIN
Jobs and Outputs/MMBF/YR 2004 2ND THIN

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 2.12 2.23 4.35 1.17 0.82 1.99 0.41 6.75
Indir Forest Industry Employment (Jobs/Year) 0.44 0.89 1.33 0.47 0.23 0.70 0.06 2.10
Total Forest Industry Employment (Jobs/Year) 2.56 3.12 5.67 1.65 1.05 2.70 0.47 8.85
Total Forest Industry Labor Income (Million $/Year) 0.09 0.12 0.22 0.07 0.03 0.10 0.03 0.34
Total Employment (Forest & Other Jobs/Year ) 8.47 9.27 17.74 4.42 2.02 6.45 1.95 26.14
Total all Sector Labor Income (Million $/Year) 0.28 0.30 0.58 0.16 0.06 0.21 0.08 0.88
GSP (Million $/Year) 0.48 0.51 1.00 0.27 0.09 0.36 0.14 1.50
St&Loc Taxes (Million $/Year) 0.05 0.06 0.11 0.03 0.01 0.04 0.02 0.17

3RD THIN
Jobs and Outputs/MMBF/YR 2004 3RD THIN

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 2.02 2.79 4.81 2.15 1.28 3.43 0.32 8.56
Indir Forest Industry Employment (Jobs/Year) 0.54 0.95 1.49 0.73 0.29 1.02 0.06 2.57
Total Forest Industry Employment (Jobs/Year) 2.56 3.75 6.30 2.88 1.57 4.45 0.38 11.13
Total Forest Industry Labor Income (Million $/Year) 0.09 0.15 0.24 0.11 0.05 0.16 0.02 0.43
Total Employment (Forest & Other Jobs/Year ) 8.07 13.48 21.55 6.43 3.16 9.59 1.50 32.64
Total all Sector Labor Income (Million $/Year) 0.27 0.38 0.65 0.29 0.09 0.38 0.06 1.09
GSP (Million $/Year) 0.46 0.65 1.11 0.50 0.15 0.65 0.11 1.86
St&Loc Taxes (Million $/Year) 0.05 0.07 0.12 0.06 0.02 0.07 0.01 0.21

SHORT ROTATION
Jobs and Outputs/MMBF/YR 2004 SHORT ROTATION

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 0.95 2.29 3.24 1.21 0.26 1.47 0.96 5.68
Indir Forest Industry Employment (Jobs/Year) 0.40 0.83 1.23 0.44 0.21 0.65 0.09 1.97
Total Forest Industry Employment (Jobs/Year) 1.35 3.12 4.47 1.65 0.47 2.12 1.05 7.65
Total Forest Industry Labor Income (Million $/Year) 0.05 0.12 0.17 0.07 0.01 0.08 0.06 0.32
Total Employment (Forest & Other Jobs/Year ) 3.79 9.56 13.35 4.56 0.64 5.20 4.57 23.12
Total all Sector Labor Income (Million $/Year) 0.13 0.31 0.43 0.16 0.02 0.18 0.19 0.80
GSP (Million $/Year) 0.21 0.52 0.74 0.28 0.03 0.31 0.32 1.36
St&Loc Taxes (Million $/Year) 0.02 0.06 0.08 0.03 0.00 0.03 0.04 0.15

LONG ROTATION
Jobs and Outputs/MMBF/YR 2004 LONG ROTATION

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 0.78 3.45 4.23 3.25 1.26 4.51 0.29 9.03
Indir Forest Industry Employment (Jobs/Year) 0.57 0.92 1.49 0.87 0.31 1.18 0.06 2.73
Total Forest Industry Employment (Jobs/Year) 1.35 4.37 5.72 4.12 1.57 5.69 0.35 11.76
Total Forest Industry Labor Income (Million $/Year) 0.05 0.17 0.22 0.16 0.05 0.21 0.02 0.45
Total Employment (Forest & Other Jobs/Year ) 3.12 18.27 21.39 8.72 3.11 11.83 1.36 34.57
Total all Sector Labor Income (Million $/Year) 0.11 0.47 0.58 0.44 0.09 0.53 0.06 1.16
GSP (Million $/Year) 0.18 0.80 0.98 0.76 0.15 0.90 0.10 1.98
St&Loc Taxes (Million $/Year) 0.02 0.09 0.11 0.09 0.02 0.10 0.01 0.22  
 
Economic impact estimators are provided above to characterize the comparative effects of different 
management treatments for both the Westside and Eastside that reflect regional infrastructure differences 
in harvesting and processing.  In Western Washington, current industrial forestland management favors 
short rotation regeneration harvests for maximum economic return (base case) which provide 12.59 direct 
jobs/MMBF/YR while other private and public forestland owners are likely to include more thinning 
treatments that increase jobs benefits.  Determining a base case scenario for the Eastside is somewhat 
more complicated as multiple cohort and repeated thinning harvests are more common than the single 
cohort management regimes of the Westside (Oliver et al. 1994).  However, the significance of the lower 
job multipliers on the Eastside should not go unnoticed as compared to the Westside.  Lower multipliers 
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combined with much smaller harvest volumes on the Eastside result in Westside timber activities 
dominating the Forest Sector contribution to the State economy.  However, emerging policy recognition 
of the need to reduce stocking densities within Inland West forests for dual benefits of forest fire hazard 
mitigation and utilization of biomass for renewable energy may generate future increases in forest 
management activities and employment for Eastern Washington (DNR 2004a, 2004b, The White House 
2003). 
 
While the long rotation treatment alternative increases the jobs per unit of removals by as much as 45% it 
should be noted that jobs benefits occur very far in the future and may be subject to unforeseeable 
changes including productivity gains and policy changes prior to the activity. Thinning treatments, such 
as the first thin, increase the job impact a modest 10% since added logging labor is largely offset by 
secondary (value-add manufacturing) labor declines, however, unlike the long rotation, the impact is near-
term and can increase economic activity early in the rotation period.  Since different management 
treatments are practiced in different timbersheds with different infrastructure and employment bases, we 
can logically expect somewhat different job impacts in each local region.  Tables presented above for 
West verses East have been developed to demonstrate such differences.  Future research to investigate 
marginal trade-offs in forest landowner net present value returns from alternative management approaches 
as compared to potential increases in state employment and tax revenues could provide useful cost/benefit 
analysis to inform forest policy in regards to the public benefits that could arise from management 
incentive programs coupled with markets for environmental services such as carbon sequestration or 
habitat. 
 
Case Study Example – North Coast Timbershed 
The Washington Department of Natural Resources (DNR) is developing a forest land plan which will 
produce a set of forest management strategies for the Olympic Experimental State Forest (OESF).  Much 
of the OESF is located on the northern Olympic Peninsula within the boundaries of the North Coast 
timbershed.  DNR harvests are uniquely important to the economy of the North Coast as they represent 
close to thirty percent of the total annual harvest for all ownerships.  The DNR percentage contribution to 
total state harvest volume is closer to eleven percent.  The North Coast economy also has strong historic 
links to the forest industry and has experienced economic disruptions from reduced public harvest 
activities. North Coast counties are trust beneficiaries that own significant forestlands and rely upon 
timber revenues from the OESF to support community services.   
 
The final post-settlement and adjusted Sustainable Harvest Calculations for the next decade were recently 
summarized in the Future of Washington’s Forests and Forest Industries Report (College of Forest 
Resources 2007, Brodie 2007).  Harvest activities include a combination of thinning and extended 
rotation regeneration harvests that have been designed to integrate habitat enhancements with revenue 
generation.  Increased thinnings represent a departure from the trend in commercial management with the 
objective of enhancing habitat.  To demonstrate the comparative employment differences to local 
economies of treatment alternatives, as estimated by the economic impact model developed for this 
report, we offer assessment below of DNR-proposed harvest activities for OESF lands within the North 
Coast timbershed along with a baseline alternative for which the same volume is removed by regeneration 
harvest only (Tables 22-24b).  Since our interest is in employment comparisons and associated economic 
impacts, stumpage revenues and environmental outcomes are not estimated for this demonstration but 
would be important for understanding marginal trade-offs as part of a complete forest planning analysis 
 
Table 22.  Annual harvest yields in million board feet by treatment type and management regime for the 
forestlands within the OESF on the North Coast of the Olympic Peninsula. 
 Regen Harvest Thin at 60 yrs Thin at 30 yrs  Total
DNR Integrated Management 76.307 10.494 7.885 94.687
Regeneration Harvest Only 94.687 94.687
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Table 23a.  Total Jobs and Outputs/MMBF/YR – DNR Integrated Management 
Jobs and Outputs/MMBF/YR 

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 2.09 0.95 3.04 0.12 0.01 0.13 1.28 4.45
Indir Forest Industry Employment (Jobs/Year) 0.33 0.94 1.27 0.11 0.18 0.29 0.11 1.67
Total Forest Industry Employment (Jobs/Year) 2.43 1.89 4.32 0.23 0.18 0.42 1.39 6.12
Total Forest Industry Labor Income (Million $/Year) 0.088 0.075 0.163 0.009 0.006 0.015 0.083 0.261
Total Employment (Forest & Other Jobs/Year ) 8.37 3.82 12.19 0.48 0.02 0.50 6.08 18.77
Total all Sector Labor Income (Million $/Year) 0.273 0.125 0.398 0.016 0.001 0.016 0.243 0.657
GSP (Million $/Year) 0.466 0.213 0.679 0.027 0.001 0.028 0.414 1.121
St&Loc Taxes (Million $/Year) 0.052 0.024 0.076 0.003 0.000 0.003 0.047 0.126  
 
 
Table 23b.  Total Jobs and Outputs/MMBF/YR – Regeneration Harvest Only 
Jobs and Outputs/MMBF/YR 

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 1.70 1.03 2.73 0.13 0.01 0.14 1.22 4.09
Indir Forest Industry Employment (Jobs/Year) 0.31 0.86 1.17 0.11 0.16 0.27 0.10 1.55
Total Forest Industry Employment (Jobs/Year) 2.01 1.89 3.90 0.24 0.17 0.42 1.32 5.64
Total Forest Industry Labor Income (Million $/Year) 0.073 0.075 0.148 0.010 0.005 0.015 0.080 0.242
Total Employment (Forest & Other Jobs/Year ) 6.79 4.14 10.93 0.53 0.02 0.56 5.81 17.29
Total all Sector Labor Income (Million $/Year) 0.222 0.136 0.358 0.017 0.001 0.018 0.232 0.607
GSP (Million $/Year) 0.378 0.231 0.610 0.030 0.001 0.031 0.395 1.035
St&Loc Taxes (Million $/Year) 0.043 0.026 0.069 0.003 0.000 0.003 0.044 0.117  
 
 
Table 24a.  Total Jobs and Outputs/ 94.687MMBF/YR – DNR Integrated Management 
Total Jobs and Outputs/YR 

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 198 90 288 11 1 12 121 421
Indir Forest Industry Employment (Jobs/Year) 32 89 121 11 17 27 10 158
Total Forest Industry Employment (Jobs/Year) 230 179 409 22 18 39 131 580
Total Forest Industry Labor Income (Million $/Year) 8.311 7.098 15.409 0.871 0.522 1.393 7.904 24.705
Total Employment (Forest & Other Jobs/Year ) 792 362 1154 45 2 47 576 1778
Total all Sector Labor Income (Million $/Year) 25.884 11.841 37.725 1.488 0.050 1.538 22.984 62.247
GSP (Million $/Year) 44.119 20.183 64.302 2.536 0.085 2.622 39.175 106.099
St&Loc Taxes (Million $/Year) 4.966 2.272 7.237 0.285 0.010 0.295 4.409 11.942  
 
 
Table 24b.  Total Jobs and Outputs/ 94.687 MMBF/YR – Regeneration Harvest Only 
Total Jobs and Outputs/YR 

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 161 97 258 12 1 13 116 387
Indir Forest Industry Employment (Jobs/Year) 29 81 111 10 15 26 10 146
Total Forest Industry Employment (Jobs/Year) 190 179 369 23 16 39 125 534
Total Forest Industry Labor Income (Million $/Year) 6.872 7.100 13.972 0.909 0.489 1.398 7.538 22.908
Total Employment (Forest & Other Jobs/Year ) 643 392 1035 50 2 53 550 1637
Total all Sector Labor Income (Million $/Year) 21.025 12.836 33.861 1.644 0.062 1.706 21.948 57.515
GSP (Million $/Year) 35.836 21.879 57.715 2.802 0.106 2.908 37.411 98.033
St&Loc Taxes (Million $/Year) 4.033 2.463 6.496 0.315 0.012 0.327 4.211 11.034  
 
 
Harvest yields of 95 MMBF/YR are held constant for both management regimes. To approximate results 
of proposed DNR management, 19% of the volume is removed by thinning and 81% of the volume is 
removed by regeneration harvests.  The baseline simulation removes all volume by regeneration harvest.  
Employment estimates are derived from treatment-specific multipliers presented in previous pages of this 
report.  The DNR integration of thinning into the harvest regime for the OESF results in additional 
employment and associated economic benefits as compared to the regeneration-harvest-only baseline.  
Forest industry jobs are increased by 46. The total of all direct and indirect jobs is increased by 140.  
Gross state product, as related to employment activity, is increased by $8.066 million and state and local 
taxes are increased $908,000.  
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The approximately 8% increase in economic activity is a direct result of the additional thinning 
treatments, a more active management option to enhance habitat that requires more labor earlier in the 
rotation thereby resulting in increased economic activity and output.  To the degree that DNR mixed 
treatments result in equivalent volume production to the baseline but with a higher quality log mix over a 
rotation, trust revenues might also increase contributing additional benefits.  However, a complete 
analysis of impacts would require an investigation of the impact of deferring some of the harvest for 
longer rotations which could reduce trust revenue, net present value, and regional employment.  A much 
more detailed analysis will be needed to characterize all of the economic impacts, environmental benefits, 
and tradeoffs.   The availability of economic impact tables makes it possible to more fully analyze 
complex sets of management alternatives.  
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Results – Increased Benefits from Timber Revenues Reinvested in the 
State Economy 
Returns from state timber sales to trust beneficiaries  
Estimated employment and revenue figures from timber harvest in Washington State, as presented above 
in Table 5, reflect direct and indirect economic activity resulting from timber harvest but do not reflect all 
additional benefits that accrue from re-investment of timber revenues in the state economy.  Timber 
revenues are largely accumulated dividends that have been deferred since the initial investment in 
regenerating the forest.  Dividends are either paid back to shareholders or reinvested.  While levels of re-
investment from the private sector logically may flow as shareholder dividends to other regions 
depending upon the attractiveness of the instate re-investment and will fluctuate over time depending 
upon markets, policy changes, and other factors, this is not the case for the Washington Department of 
Natural Resources (DNR).  Stumpage revenue generated from DNR timber sales has a uniquely powerful 
impact on state wealth as it is reinvested within the state; approximately 75% of stumpage revenues are 
reinvested for the public good (as returns to trust beneficiaries) in government projects and services in 
Washington. Trust beneficiaries include K-12 public schools, state universities, other state institutions, 
and local services in many counties. The remaining 25% funds DNR operations providing direct 
employment to the 200 forestry professionals and administrative personnel charged with the sustainable 
management of state forests many of which are located in rural counties.  There are two ways to think 
about assessing the impacts of the returns to trust beneficiaries. First, if trust revenue that funds school 
construction and government operations is reduced then, as activities slow, jobs, in these sectors as well 
as those impacted indirectly, are lost. Second, if taxes for Washington residents are raised to replace trust 
revenue shortfalls then job losses result from subsequent reductions in disposable income.  An estimate of 
the added benefits provided by DNR stumpage revenues was calculated based upon the latter assumption; 
DNR revenues provide public services that otherwise would require tax increases therefore these revenues 
function as additional state labor income.   The average annual timber volume harvested from state forests 
for the years 1998 through 2004 was 562 million board feet.  The average stumpage return was 
$329/MBF (DNR 2007).  Total average annual revenue exceeded $185 million with 75% returned to the 
trust beneficiaries and the state economy equal to $134 million per year. To model the impact of the 
addition to the state economy from returns to trust beneficiaries, we added an additional labor income 
benefit of $246,874 per million board feet of harvested timber to state baseline multipliers as presented in 
Table 4 and calculated the cumulative impact based upon an average annual DNR timber removal from 
1998-2004 of 562 MMBF (Table 25).  
 
Table 25.  Volume and value of DNR timber removed 1998-2004 with approximated average return to trust 
beneficiaries per 1 million board foot of timber sold. 

Calendar Year MBF Volume Bid $ Value $/MBF $/MMBF $/MMBF@75%
1998 544,960 $215,576,246 $396 $395,582 $296,686
1999 659,846 $243,283,009 $369 $368,697 $276,522
2000 558,974 $192,608,615 $345 $344,575 $258,431
2001 495,746 $162,720,698 $328 $328,234 $246,176
2002 456,985 $131,960,033 $289 $288,762 $216,572
2003 567,149 $164,139,949 $289 $289,412 $217,059
2004 650,027 $187,791,856 $289 $288,899 $216,674

Average 561,955 $185,440,058 $329 $329,166 $246,874  
 
A comparison of the difference in state economic activity without and with re-investment of trust 
revenues generated from a harvest volume of 562 MMBF is shown below in Tables 26 and 27.  Results 
are presented in 2004 dollars.  Note that the total benefits of re-investment of trust returns in the state 
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economy, as shown in Table 28, include 2,537 additional jobs with an increase to the gross state product 
of $365 million, which is almost double the value of DNR stumpage returns. 
 
Table 26.  Annual economic outputs from DNR timber sales without re-investment of trust revenues. 

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 731 1,670 2,401 794 1,040 1,834 635 4,870
Indir Forest Industry Employment (Jobs/Year) 300 639 939 304 162 466 67 1,472
Total Forest Industry Employment (Jobs/Year) 1,031 2,309 3,340 1,098 1,201 2,300 702 6,342
Total Forest Industry Labor Income (Million $/Year) 37 92 129 44 36 79 42 251
Total Employment (Forest & Other Jobs/Year ) 2,887 6,661 9,547 3,168 2,066 5,234 3,650 18,432
Total all Sector Labor Income (Million $/Year) 98 227 325 108 70 178 124 627
GSP (Million $/Year) 167 386 554 184 120 304 212 1069
St&Loc Taxes (Million $/Year) 19 43 62 21 13 34 24 120  
 
 
Table 27.  Annual economic outputs from DNR timber sales with re-investment of trust revenues. 
Total Jobs and Outputs/Ave Total Harvest MMBF/YR 1998-2 562 Total Harvest Volume Applies to Logging Only 562 Total minus Exports 

Logging Sawnwood PrimW (sub) Other MFG Furniture SecW (sub) PrimP Total
Dir Forest Industry Employment (Jobs/Year) 731 1,672 2,403 795 1,040 1,835 635 4,873
Indir Forest Industry Employment (Jobs/Year) 302 642 944 305 166 472 70 1,486
Total Forest Industry Employment (Jobs/Year) 1,032 2,314 3,346 1,101 1,206 2,307 705 6,358
Total Forest Industry Labor Income (Million $/Year) 37 92 129 44 36 80 42 251
Total Employment (Forest & Other Jobs/Year ) 3,282 7,581 10,864 3,606 2,349 5,955 4,150 20,969
Total all Sector Labor Income (Million $/Year) 132 304 436 145 94 239 167 842
GSP (Million $/Year) 225 519 743 247 161 407 284 1434
St&Loc Taxes (Million $/Year) 25 58 84 28 18 46 32 161  
 
 
Table 28.  Difference in annual economic outputs from DNR timber sales with re-investment of trust revenues. 

Difference/MMBF Difference/Total
Total Employment/Year (Forest &All Other Indir ) 4.51 2537
GSP Million (2004 $)/Year 0.65 365
St&Loc Taxes Million (2004 $)/Year 0.07 41  
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Results – Survey Analysis 
Logging 
A comparison of modeled 
employment-to-harvest ratios 
with analysis of industry survey 
data shows close agreement.  A 
survey of the Washington 
Contract Loggers Association 
(WCLA) returned 98 responses 
from companies that 
cumulatively harvest 
approximately one billion board 
feet of timber annually or about 
one-fourth of the total state 
production.  Respondent 
companies provide about one-
fifth of all state logging jobs.  
Analysis of response data 
indicates that these companies 
employ 1.42 loggers for every 
million board feet of timber that 
they harvest annually.  This figure is slightly less than the total 1.83 loggers per MMBF as suggested by 
our modeling of the census data.  This difference may be partly explained by the difference in portion of 
harvest verses portion of employment for respondent companies.  A larger share of harvest than 
employment would indicate that respondents are above-average producers and that the job-to-harvest ratio 
would increase when all logging companies are included.  A higher total result from census data analysis 
can also be expected since some forestry jobs are included in the NAICS employment classification.  
 
The average number of employees for respondent companies was 13 with two-thirds of companies 
operating on the Westside.  Companies report that more than 80% of harvest activities occur on private 
forestlands and the average logging company has been in business for 25 years.  Our modeled analysis 
indicates an average logging wage of $36,131 per year.  Survey respondents report an average wage of 
$18.07 per hour.  Coincidentally, when this hourly wage is extended to an annual wage based upon 50 
weeks per year and 40 hours per week, the resulting average annual wage is within one dollar of our 
estimate.  However, our calculation is in 2004 dollars whereas respondent information is for 2007.  If the 
model estimate is updated to 2007 at the rate of inflation, a logger should receive $39,841 in annual 
wages.  An estimate of 2004 Washington logger income taken from historical data provided by WCLA is 
$35,976 (still very close to the model estimate).  The Washington Employment Security Department 
reports that, in 2004, the average annual logging wage was $41,573.  Either this state estimate is high or 
this annual wage reflects addition of overtime which is not uncommon for state logging jobs.  However, 
occupational earnings comparisons should be made net of overtime benefits such that time-at-work is held 
constant.   Wage data from the current and past logger surveys is presented by job type and as an average 
in Figure 5 (wages are not inflation-adjusted). While the average logger wage has increased since 1995, 
earnings have not kept pace with inflation and wages for mechanics and truck drivers have actually 
declined.  The Washington Department of Employment Security reports that the average annual wage for 
all Washington workers in 2004 was $39,038, indicating that loggers receive wages below the state 
average.     

Source: Associated Oregon 
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Figure 5.  Woods Worker Wages (1995-2007) 
 
WCLA survey data provides addition insight into the health of the logging industry that can not be 
developed through modeled employment analysis.  Health care is an important employment benefit, 
provision of which can be considered an indicator of business prosperity.  Declines in health care 
provision since 1995 for the logging industry are shown in Figure 6.   
 

Figure 6.  Health care benefits provided by Washington logging companies. 
 
In 2007, only 53% of company owners and 38% of company workers received company-provided health 
care benefits; down from 82% of owners and 49% of workers in 1995.  In comparison, Employment 
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Security reports that 62% of all Washington workers received health care benefits in 2005.  For all 
Washington companies of similar employment size as respondent logging companies (10-25), 
Employment Security reports that 75% of employees received health care benefits in 2005.   
  
When asked how difficult it is to keep a crew of skilled workers, 95% responded that it is either 
occasionally difficult or very difficult with 46% indicating that it is very difficult to keep skilled workers.  
When asked to characterize current availability of skilled workers, 86% reported that skilled workers are 
more scarce today than was the case ten years ago.  When asked if their companies were making money, 
loosing money, or breaking even, 87% of respondents indicated that their companies were breaking even 
or loosing money with 40% reporting financial losses from their business operations.  A comparison of 
current harvest fees as estimated averages from WCLA and DNR data with a 1996 estimate prepared by 
Lippke et al. shows that loggers receive less today for harvest operations than they received 11 years ago. 
 
Table 29.  Washington Comparative Harvest Costs 2007 & 1996 in $/MBF 

Harvest Type WCLA/DNR Ave 2007 Lippke et al. 1996 Difference 
Regeneration $92 $150 ($58) 
Thin $213 $275 ($62) 

 
More than 60% of logging company owners report that they are over 60 years old.  When asked about 
their company’s five-year goals, 48% of logging companies surveyed reported that they expected to leave 
logging or retire (Figure 7).  Logging survey response analysis when coupled with historic harvest fee 
comparisons indicates an uncertain future for this industrial sector. 

Figure 7.  Logging company future goals 
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Milling – Sawnwood  
In recent years the volume of timber 
harvest in Washington has declined 
to historic lows and many forest 
products workers have lost their 
jobs but the total volume of lumber 
produced has steadily increased; 
setting a production record in 2006 
of six billion board feet (Eastin et al. 
2007).  There are several reasons 
why this happened.  Regulatory and 
market changes resulted in reduced 
log exports making more logs from 
state and private forests available to 
domestic processors (see Appendix).  
Mills that retooled for efficient 
utilization of smaller diameter logs 
experienced higher production and 
improved log-to-lumber recovery ratios through reduced saw kerf, curve sawing innovations, and other 
manufacturing modernizations. An overall gain in capacity was achieved as surviving sawmills made 
capital investments in production improvements (Spelter 2002).  In 2003, sawmills producing more than 
100 MMBF per year accounted for more than 64% of regional sawmill production, whereas in 1988, mills 
with such large capacity accounted for only 38% of total production (Western Wood Products Association 
2004).  During the period from 1994-2005, the average number of workers per sawmill increased from 36 
to 67 and the average mill production increased from 18 MMBF/YR to 45 MMBF/YR.  Lumber 
production per employee increased from 500 MBF/YR to 670 MBF/YR (Eastin et al. 2007). 
 
In order to better understand transitions within the sawmill sector a mail survey of Washington milling 
companies was undertaken.  A total of 70 operations were identified comprised of 45 Westside softwood 
mills, 14 Eastside softwood mills, and 11 hardwood mills.  A total of 36 responses were received of 
which 34 were usable for analysis (7-East, 27-West).  These mills represented an annual lumber 
production of 4.1 BBFT/YR, about 72% of the state total.  The average surveyed sawmill processes about 
60 MMBF/YR of logs, produces about 116 MMBF of lumber, and employs 128 workers.  The largest 
mill employed 403 workers.  For every MMBF/YR of logs input, survey responses indicate employment 
of 2.14 mill workers.  This ratio is significantly lower than our modeled output of 4.11 jobs/MMBF/YR, 
however, survey respondents disproportionately represented the largest and most efficient operations.  
Also the Sawnwood employment classification used for the input-output analysis includes veneer, 
plywood, engineered wood products, and wood preservation.  When these processing industries are 
removed from Sawnwood, the sawmill subset results in an estimate of 2.64 jobs/MMBF/YR.  Industrial 
forestlands provide the major share of logs for sawmills in this state with other important log sources 
from non-industrial private, tribal, and state ownerships.  Federal timber is generally unavailable (< 2% of 
supply).   
 
Indicative of the interdependence within the forest industry, when sawmills were asked if they use 
company loggers or contract loggers to harvest timber, 72% responded that they used contract loggers.  
When asked a similar question about log transport, respondents indicated that 87% of their logs are 
hauled by independent truckers. 
 
Overrun is the mill ratio of input log scale to the output lumber scale.  Comparison of overrun calculated 
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for respondent Eastside mills and respondent Westside mills provides interesting insight to regional 
sawmill competitiveness.  Investments in modernization in Westside mills have resulted in gains in 
overrun yields whereas this has not been the case for the Eastside mills (Figure 8).  Not coincidentally, 
while losses of Westside mill infrastructure have stabilized and production increased this has not been the 
case for Eastside sawmills where closures and infrastructure decline remain chronic (three Eastside mills 
closed in 2006).  The large number of mills in Idaho just across the border further raise the question of 
viability for Eastern Washington sawmills.  Perez-Garcia et al. (2007) found that Idaho is a much lower 
cost lumber producer than Washington, can compete favorably for the same log supply and the same 
product markets.  While the situation appears better for Westside mills, Perez-Garcia et al. (2007), in an 
examination of the most significant competitors for the domestic lumber markets that Washington mills 
supply, found that the U.S. South log costs are 44% of Washington costs and that log costs in British 
Columbia are 30% of Washington costs. 
 

Figure 8.  Lumber to Log Overrun for Western and Eastern Washington Sawmills. 
Data for 1970-1998 from Spelter, 2002.  Current data from Sawmill Survey. 
 
The contemporary sawmill industry in Washington has become increasingly homogenous in its raw 
material type, lumber production, and marketing.  Most Washington mills consume softwood logs that 
average approximately 11 inches in diameter (minimum 6 inches and maximum 24 inches).  Nearly 85% 
of production is dimension lumber, studs, or boards with 96% sold to domestic markets (30% instate and 
66% to other U.S. states).  This means that there is little product differentiation relative to competition 
from other states and countries.  This also means that profitability for most mills in Washington is highly 
dependent upon fluctuations in U.S. housing markets.  A notable exception is hardwood lumber 
production which serves export markets and secondary manufacturers.   
 
Survey respondents report an average hourly wage for mill workers for 2006 of $19.85/hour.  When this 
hourly wage is extended to an annual wage based upon 50 weeks per year and 40 hours per week, the 
resulting average annual wage is $39,695.  The model estimated annual wage for mill workers at $39,700 
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in 2004 dollars ($43,777 inflation adjusted to 2007) indicating that, like loggers, actual mill wages do not 
appear to be keeping up with inflation.   Sawmill companies were asked how difficult it is to keep or 
recruit qualified operations workers (filers, sawyers, and other positions unique to the milling industry) 
and trades personnel (millwrights, electricians, and other positions not unique to the sawmill industry).  
Table 30 displays survey response distribution. 
 
Table 30.  Availability of skilled mill workers 

 Very Difficult Somewhat difficult Workers are available 
Operations Workers 31% 59% 9% 
Trades Workers 63% 31% 6% 

 
While more than 90% of respondents indicate that all skilled workers are difficult to keep and recruit, it is 
noteworthy that trades workers with skills transferable to other industries are especially difficult to keep 
and recruit.  Survey respondents were asked to characterize the availability of workers as compared to ten 
years ago; 75% responded that skilled workers are more scarce today.  This response data, as with that of 
loggers, is indicative of a growing shortage of skilled workers available for employment in the forest 
industry.  Gains in worker productivity since 1981 (Table 31) of over one hundred percent have increased 
lumber production to record levels but have not been sufficient to offset employee recruitment challenges. 
  
Table 31.  Summary statistics for Washington sawmills, 1981-2005.  (WWPA Yearbook various years) 

Year 
Production 

(BF/YR) 
No. 

Sawmills 
 

Employment 
Production 
(BF/Mill) 

Employment/
Mill 

Production 
(BF/Employee) 

1981 3,200,000,000 240 10,083 13,333,333 42. 317,354 
1982 3,059,000,000 236 8,928 12,961,864 38 342,630 
1983 3,821,000,000 233 9,346 16,399,142 40 408,837 
1984 3,697,000,000 243 9,122 15,213,992 38 405,290 
1985 3,419,000,000 235 8,268 14,548,936 35 413,512 
1986 4,132,000,000 245 8,352 16,865,306 34 494,707 
1987 4,645,000,000 260 9,059 17,865,385 35 512,758 
1988 4,408,000,000 271 9,604 16,265,683 35 458,969 
1989 4,024,000,000 251 9,651 16,031,873 38 416,961 
1990 3,678,000,000 241 9,356 15,261,411 39 393,117 
1991 3,581,000,000 217 8,152 16,502,304 38 439,279 
1992 3,794,000,000 220 8,006 17,245,455 36 473,895 
1993 3,555,000,000 215 7,451 16,534,884 35 477,117 
1994 3,876,000,000 217 7,721 17,861,751 36 502,008 
1995 3,764,000,000 211 8,109 17,838,863 38 464,176 
1996 3,596,000,000 192 8,061 18,729,167 42 446,098 
1997 3,851,000,000 193 8,612 19,953,368 45 447,167 
1998 3,913,000,000 190 8,718 20,594,737 46 448,841 
1999 4,224,000,000 181 8,403 23,337,017 46 502,678 
2000 4,384,000,000 181 9,206 24,220,994 51 476,211 
2001 4,257,000,000 159 7,515 26,773,585 47 566,467 
2002 4,625,000,000 135 7,446 34,259,259 55 621,139 
2003 4,898,000,000 130 7,519 37,676,923 58 651,416 
2004 5,455,000,000 125 7,613 43,640,000 61 716,538 
2005 5,729,000,000 128 8,565 44,757,813 67 668,885 
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The average sawmill in Western Washington has been in business for 53 years while the average Eastern 
Washington sawmill has been in business for 35 years.  In contrast to loggers, 59% of sawmill survey 
respondents indicated that their companies are considering expansion of operations within the next five 
years. 
 
Pulp and Paper Products 
In recent years, the pulp and paper industry has 
experienced reductions in the number of operating 
mills in Washington and declines in production 
capacity.  In 1988, there were 26 pulp and paper mills 
operating in Washington.  By 2003, the number of 
operating pulp and paper mills was reduced to 15 
accompanied by a 45% reduction in domestic 
production and a 71% reduction in exports (Figure 9). 
By 2006, the number of pulp and paper mills had 
dropped to 13 of which three rely almost exclusively 
on recycled fiber for their raw material.  Most 
remaining capacity is located in Western Washington.  
There are presently 3 pulp and paper mills operating in 
Eastern Washington.  Problems for this sector are not 
unique to the Pacific Northwest. Flat product prices, 
strong international competition, and high production costs have resulted in cuts in capital spending for 
the pulp and paper industry throughout the United States that in recent years have fallen below the point 
required to maintain facility competitiveness (Kinstrey 2004).  Kraft pulping is the dominant pulping 
technology used in the United States and worldwide. However, kraft pulping is extremely capital-
intensive.  Newly constructed mills cost in excess of $1 billion and must process between 1,000 - 2,000 
tons of dry wood chips per day to be economically viable (Youngquist and Hamilton 1999).  No 
investments in new capacity for Washington are anticipated and future closures of existing facilities may 
occur (Lockwood-Post’s Directory 2003). 
 
The pulp and paper industry is an important Washington employer that provides the highest paying jobs 
in the forest industry.  A survey of Washington’s pulp and paper industry returned 5 out of 13 
questionnaires mailed. Respondents included four Westside mills and one Eastside mill.  Cumulative 
production of respondents for 2006 equaled 150 thousand metric tons of pulp and 1.5 million metric tons 
of paper products.  
 
Our modeled estimate of the average income for a paper worker is $60,135/year.  Estimates for 2007 
wages from industry are very close, $60,112/year. When our 2004 estimate is adjusted for inflation, the 
result is $66,311. An estimate of paper worker average wage developed from incomplete data supplied by 
Employment Security is $65,984/year with only paper and newsprint industries reporting.  Unlike most of 
the other sectors of the forest industry, most paper mills operate under union contracts.  Consequently, 
paper worker benefits, including health care, are assured.  A majority of survey respondents, however, 
reported that both operations and trades workers were somewhat difficult to recruit with 60% reporting 
that skilled workers are more scarce today than was the case ten years ago.  The average age of paper 
workers, based upon survey information, is 47 years.  The average surveyed mill has been in business 54 
years. 
 
 
 

Source: Larry Mason 
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Figure 9.  Number of WA Pulp Mills and Pulp Export Facilities & Total Annual Production 1989 – 2002.   
(Mason 2005) Bars are the number of mills and lines are the volume of production. 
 
Survey respondents indicated that domestic markets receive most production; 16% to Washington, 78% 
to other U.S. states, and 6% to export.  Respondent companies reported an average increase in 
productivity from 2000-2005 of 4.2%.  In contrast to North American industry trends, 60% of companies 
report considering investment in production capacity within the next five years in spite of the fact that 
60% of companies also rated the business environment in Washington as more difficult than that of out-
of-state competitors.   
 
In addition to its importance to the state economy; this sector is critically linked to the viability of the 
logging and sawmill industries.  Pulp and paper companies are important consumers of low quality pulp 
logs as well as chips, sawdust, planer shavings and hog fuel produced by sawmills.  For many sawmills 
the sale of manufacturing residuals to the paper industry is essential to profitability.  In 2004, Washington 
sawmills sold 2.6 million bone dry tons of wood residues to the pulp and paper industry.  Markets for 
pulp logs are also directly linked to forest management and forest health by providing utilization 
opportunity for small diameter timber and economic return to thinning operations.  The pulp and paper 
industry purchases chips and hog fuel that are produced by Washington’s 14 chipping operations which 
produce 1.7 million bone dry tons of chips annually (Smith and Hiserote, 2007).  From a strategic 
perspective, it is essential to the future of Washington’s forest industries that the pulp and paper sector 
remain viable. 
 
With increased public interest in renewable energy, the future of the Washington pulp and paper is 
important beyond its contribution of jobs, revenues, and taxes.  This industry is the largest single 
contributor of non-hydro renewable energy in the state and represents significant private investment in 
energy conversion infrastructure.  Pulp and paper mills burn processing residuals in controlled 
combustion chambers to generate steam and clean electricity.  It has been estimated that investments in 
increased recovery capacity could double energy yields from currently utilized feedstocks (Gustafson 
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2007).  Addition of new energy generating capacity at pulp and paper mills could increase potential for 
biomass-to-energy conversion even more.  Morris (1999) estimated that, for every megawatt of electricity 
generated from wood biomass, 4.9 jobs and $47,200 in tax revenues are created.  Research into 
converting aging pulp and paper recovery boilers into biorefineries capable of producing liquid 
transportation fuels and valuable industrial chemicals from wood and other cellulosic feedstocks holds 
further promise for increased mill profitability, energy generation, and economic development (Larson et 
al. 2003, Agenda 2020 Technology Alliance and Energetics Inc. 2006).     
 
The Washington pulp and paper sector, for purposes of this investigation, has been limited to NAICS 
classification code 3221 which includes pulp mills (NAICS 322110) paper mills other than newsprint 
(NAICS 322121), newsprint mills (NAICS 322122), and paper board mills (NAICS 322130).  We refer to 
this sector as Primary Paper.  Box plants and specialty converted paper manufacturers (NAICS 3222) 
have been excluded as secondary processors not sensitive to timber harvest.  To assure that our 
employment analysis produced conservative estimate of pulp and paper employment sensitivity to state 
harvest volume fluctuations, we reduce employment tied to timber harvest based upon estimates that half 
of paper worker jobs result from imported chips and recycled paper.  However, it could be argued that 
without Washington chips many pulp and paper businesses could not have adequate raw material to take 
advantage of imported chips and recycle paper.   In addition continued availability of recovered paper 
may be in question as Washington exports have increased to meet a growing demand in China.  In 2004, 
recovered waste paper represented around 10% of material inputs for pulp manufacture (Perez-Garcia 
2007). 
 



 

40 

 



 

41 

 

Conclusions 
A model has been developed based upon the U.S. Census employment data used in the Washington Input-
Output Model in order to update forest industry employment, revenue, and tax multipliers for use in 
analysis of the impacts associated with changing volumes and forest treatments characterizing the timber 
harvest for Washington State.  Results are presented by timbershed, region, and for the state.  Results 
have been shown to be consistent with survey response data from major sectors of the forest industry as 
well as state employment and earnings records, however, 2007 worker earnings for the sawmill and paper 
industries appear to be about ten percent below inflation-adjusted model estimates, evidence of severe 
competitive pressures.   Applications of economic impact analysis have been demonstrated for different 
treatment alternatives.  The unique contribution of state harvest revenues has been highlighted.  It is the 
hope of the authors that this work will remain useful for cost-benefit and economic impact analysis of 
forest industry activities until such time as the Washington Input-Output model is again updated.  We 
recommend that new analysis be undertaken when the I-O is updated so that forest industry multipliers 
are kept current with the latest information. 
 
Economic impact estimates derived from linking forest treatments to processing can provide economic 
measures of importance to a local region that go beyond the analysis of sustainable economics for the 
individual landowner.  While such economic activity depends upon sustainable forest management, 
sustainability is also sensitive to policy impacts that can affect management treatments by making either 
shorter or longer rotations more economically attractive.  As demonstrated by the magnitude of economic 
contribution to the state economy from re-investment of trust returns, forest policy that encourages private 
sector investment in the Washington economy can have significant multiplier benefits.  Private timber 
harvest and estimated returns are six times larger than from state managed lands.  
 
The economic multipliers developed in this analysis are best current estimates grounded by surveys, 
census data, and engineering estimates of treatment differences as developed with the State Input-Output 
Model. The Forest Industry jobs estimate, alone, is not substantially different from estimates provided in 
earlier studies when adjusted for declines in harvest activities.  Total direct and indirect jobs estimates 
derived from the Input-Output Model based on static interindustry relationships can be considered as 
conservative with lower total estimates than econometric projection models such as WSPM that are 
designed to more fully capture dynamic downstream indirect effects of re-investment, government 
services, and other activities.   
 
To further assure that assessments of economic impacts sensitive to Washington’s timber harvest 
activities have not been inflated, model inputs have been adjusted as discussed above to reflect 
implications of log exports and chip imports.  Not included considered in this analysis is the expectation 
that future gains in wood utilization such as biomass conversions for energy or greater manufacturing 
emphasis on engineered wood products will result in increases in job numbers per unit volume of harvest.  
A number of other economic activities are associated with the forest industry that, due to lack of data, 
have not been included in this analysis.  For example, informal small businesses and casual labor, 
generally not documented by census data, such as non-timber forest products gathering and cedar salvage 
are not included in our economic estimators.  Migrant and seasonal employment is not counted but may 
be significant and warrants further investigation.  A study of migrant and seasonal labor estimated that 
approximately 1900 undocumented workers perform reforestation services in Washington each year 
(Larson, 2000).  In Washington there are two universities and several technical colleges that offer 
research and educational programs in forest resource management and pulp and paper sciences.  
Personnel from these institutions, while not considered in this analysis, logically are engaged in economic 
activity that results from a significant forest industry presence in Washington.  Family forest owners that 
tend to their lands while maintaining formal employment apart from the timber industry receive economic 
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benefit from the harvest of timber resources, but are not considered in forest industry employment 
statistics.  The Washington Input–Output Model produces employment estimates that are based upon state 
averages of inter-industry and intra-industry activities that do not differentiate between differing county 
economic circumstances and thereby may fail to capture the relatively high leverage of forest economies 
in rural areas.  As an example, a study of forestry programs on tribal lands found that 51 direct and 
indirect jobs/MMBF of timber harvest/YR (more than 50% great than the State average estimated in this 
report) are provided from the unique economies generated by Indian forest management (Gordon et al. 
2003).  The economic assessments developed for this report clearly understate the economic contributions 
of forestry in Washington and should be regarded as conservative estimates.  However, employment, 
revenue, and tax multipliers demonstrate the important industrial interrelationships associated with 
fluctuations in harvest volumes and will be useful to analysts for comparison of relative differences 
associated with forest management alternatives. 
 
More research is needed to better understand the potentially diverse economic impacts of forest 
management to local economies.  This information could help to inform policy response to many forestry 
issues of concern such as worker shortages, capital flight, land conversions, forest health declines, 
renewable energy development, and more.  Further analysis could provide useful localized assessments of 
the unique contributions of re-invested DNR stumpage revenues for local economies and support of 
cost/benefit analysis for State forest planning.  Analysis of direct and indirect economic impacts should be 
combined with estimates of non-market values and avoided costs resulting from forest management in 
order to broaden understanding of societal trade-offs associated with different outcomes for Washington’s 
forests.  
  
This project has been fortunate to benefit from the valuable information contributions of many forestry 
and economics professionals.  The forest industry has struggled to meet the challenges that have emerged 
in recent years and appears to face significant obstacles in the future. Forest industry sectors have been 
shown to be mature and uniquely interdependent.  Recognition of forest industry interrelationships will be 
important to guide future policy development.  A viable forest industry will continue to be needed to 
sustain forest health and contribute to the state economy.  Recent investigation indicates that the forest 
industry may also become increasingly important in Washington as a provider of biomass for conversion 
to clean renewable energy (Frear et al 2005). 
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Appendix 
 
Washington Forests 
The state of Washington encompasses a total land area of 43 million acres, of which 49% or 21 million 
acres is forest.  Productive timberland, that is forest lands capable of growing at least 20 cubic feet of 
timber per year per acre and operationally manageable for commercial timber harvests, amounts to 18.3 
million acres or 88% of the total forest area or about 43% of all lands within Washington boundaries.  2.2 
million acres are reserved by statute and not available for timber production.  Over the last two decades 
changing public policies have largely eliminated harvest objectives on 4.7 million acres of unreserved 
Forest Service lands while regulatory restrictions on state and private lands with the objective of 
protecting riparian and upland habitat are impacting over 1 million acres.  Approximately 10 of the states 
21 million acres in forest is available for commercial and multiple objective management contributing to 
the harvest volume used by the states many forest industries .  
 
Table A1.  Area of timberland by owner and land class in Washington.  

Land Class Eastern Washington Western Washington 
Timberland 7,393 10,911 
Other forest land 1,625 963 
Nonforest land 17,889 3,786 
Total land 26,907 15,660 
Timberland Unreserved Reserved Percent 

Reserved 
Unreserved Reserved Percent 

Reserved 
USDA Forest Service 2,494 698 21.87% 2,208 509 18.73% 
Misc. Federal/State/ County and 
Municipal 

764 127 14.25% 1,662 822 21.87% 

Forest industry 878 -- <0.06% 3,732 -- <0.01% 
Native American/Farmer/Misc. Private 2,366 65 2.67% 1,978 -- <0.03% 
Total 6,502 890 12.04% 9,580 1,331 12.20% 

(Bolsinger et al. 1997).  
 

Table A2.  Washington Timbersheds 
Washington Timbersheds 
Region Timbershed Counties 
West North Coast (NC) Clallam, Jefferson 
 South Coast (SC) Grays Harbor, Pacific 
 North Puget Sound (NPS) Whatcom, San Juan, Skagit, Island, Snohomish, 

King 
 South Puget Sound (SPS) Mason, Kitsap, Thurston, Pierce 
 Southwest (SW) Lewis, Wahkiakum, Cowlitz, Skamania, Clark 
 
East East Cascades (EC) Okanogan, Chelan, Douglas, Kittitas, Yakima, 

Klickitat 
 Inland Empire (IE) Ferry, Stevens, Pend Oreille, Lincoln, Spokane, 

Grant, Adams, Whitman, Benton, Franklin, Walla 
Walla, Columbia, Garfield, Asotin 
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Figure A1.  Western Washington Timbersheds 
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Figure A2.  Eastern Washington Timbersheds 
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Table A3.  The New NAICS Hierarchical Structure.  
The following are the 20 broad sectors (up from the 10 divisions of the SIC system): 
 

 

 
 
 
 
 

XX Industry Sector (20 broad sectors up from 10 SIC) 
XXX Industry Subsector 
XXXX Industry Group 
XXXXX Industry 
XXXXXX U.S., Canadian, or Mexican National specific 

Code NAICS Sectors 
11 Agriculture, Forestry, Fishing and Hunting 
21 Mining 
22 Utilities 
23 Construction 
31-33    Manufacturing 
42 Wholesale Trade 
44-45 Retail Trade 
48-49 Transportation and Warehousing 
51 Information 
52 Finance and Insurance 
53 Real Estate and Rental and Leasing 
54 Professional, Scientific, and Technical Services 
55 Management of Companies and Enterprises 
56 Administrative and Support and Waste Management and Remediation Services 
61 Education Services 
62 Health Care and Social Assistance 
71 Arts, Entertainment, and Recreation 
72 Accommodation and Food Services 
81 Other Services (except Public Administration) 
92 Public Administration 
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Table A4.  Sources of Input Data for the Washington Input-Output Model (NAICS) 
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Table A5.  The 39 Industrial Sectors in the Washington Input –Output Model (NAICS) 
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Table A6.  Forest Industry and Wood Processing Sectors by NAICS Classification Codes with modeling assumptions and selection criteria. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Forest Industry NAICS Sectors and Modeling Assumptions
NAICS Code Industry Code Description Track Status Table ID WA In-Out Sector

113 Forestry and Logging PrimW Logging 4.  Logging Note: Logging jobs/MMBF/YR based upon total harvest
1153 Support Activities for Forestry Indirect

321113 Sawmills PrimW Sawnwood 12. Wood Products Mfg Note: All West sector jobs except logging/MMBF/YR  
321114 Wood Preservation PrimW Sawnwood 12. Wood Products Mfg are based upon total harvest less exports
321211 Hardwood Veneer and Plywood Manufacturing PrimW Sawnwood 12. Wood Products Mfg
321212 Softwood Veneer and Plywood Manufacturing PrimW Sawnwood 12. Wood Products Mfg Note: No export is assumed from East
321213 Engineered Wood Member (except Truss) Manufacturing PrimW Sawnwood 12. Wood Products Mfg
321214 Truss Manufacturing PrimW Sawnwood 12. Wood Products Mfg
321219 Reconstituted Wood Product Manufacturing PrimW Sawnwood 12. Wood Products Mfg
321911 Wood Window and Door Manufacturing SecW Other Mfg 12. Wood Products Mfg
321912 Cut Stock, Resawing Lumber, and Planing SecW Other Mfg 12. Wood Products Mfg
321918 Other Millwork (including Flooring) SecW Other Mfg 12. Wood Products Mfg
321920 Wood Container and Pallet Manufacturing SecW Other Mfg 12. Wood Products Mfg
321991 Manufactured Home (Mobile Home) Manufacturing SecW Other Mfg 12. Wood Products Mfg
321992 Prefabricated Wood Building Manufacturing SecW Other Mfg 12. Wood Products Mfg
321999 All Other Miscellaneous Wood Product Manufacturing SecW Other Mfg 12. Wood Products Mfg
322110 Pulp Mills PrimP PrimP 13. Paper Mfg Note: Pulp and Paper Employment is counted at 50%
322121 Paper (except Newsprint) Mills PrimP PrimP 13. Paper Mfg due to 50% chip imports
322122 Newsprint Mills PrimP PrimP 13. Paper Mfg
322130 Paperboard Mills PrimP PrimP 13. Paper Mfg Direct Forest Industry Jobs
322211 Corrugated and Solid Fiber Box Manufacturing Indirect or not related Type NAICS Industry Code Direct Sub
322212 Folding Paperboard Box Manufacturing Indirect or not related Logging 113
322213 Setup Paperboard Box Manufacturing Indirect or not related
322214 Fiber Can, Tube, Drum, and Similar Products Manufacturing Indirect or not related Sawnwood 3211 PrimW*
322215 Nonfolding Sanitary Food Container Manufacturing Indirect or not related 3212
322222 Coated and Laminated Paper Manufacturing Indirect or not related
322223 Plastics, Foil, and Coated Paper Bag Manufacturing Indirect or not related
322224 Uncoated Paper and Multiwall Bag Manufacturing Indirect or not related Other MFG 3219
322226 Surface-Coated Paperboard Manufacturing Indirect or not related Furniture 337110
322231 Die-Cut Paper and Paperboard Office Supplies Manufacturing Indirect or not related 337121
322232 Envelope Manufacturing Indirect or not related 337122
322233 Stationery, Tablet, and Related Product Manufacturing Indirect or not related 337129 SecW**
322291 Sanitary Paper Product Manufacturing Indirect or not related 337211
322299 All Other Converted Paper Product Manufacturing Indirect or not related 337212
337110 Wood Kitchen Cabinet and Countertop Manufacturing SecW Furniture 26. Furniture and Related 337215
337121 Upholstered Household Furniture Manufacturing SecW Furniture 26. Furniture and Related 
337122 Nonupholstered Wood Household Furniture Manufacturing SecW Furniture 26. Furniture and Related 

337124, 337125, non-wood furniture Not related
337129 Wood Television, Radio, and Sewing Machine Cabinet Manufacturing SecW Furniture 26. Furniture and Related Paper 3221 PrimP***
337211 Wood Office Furniture Manufacturing SecW Furniture 26. Furniture and Related 
337212 Custom Architectural Woodwork and Millwork Manufacturing SecW Furniture 26. Furniture and Related 
337214 non-wood furniture Not related *Primary Wood Processing
337215 Showcase, Partition, Shelving, and Locker Manufacturing SecW Furniture 26. Furniture and Related **Secondary Wood Processing
333291 Paper Industry Machinery Manufacturing Indirect ***Pulp and Paper MFG 
333210 Sawmill and Woodworking Machinery Manufacturing Indirect

Considered as Forest Industry 
Considered Indirect Services or not sensitive to harvest volumes
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Table A7.  Forest Industry and Wood Processing Sectors by NAICS Classification Codes with estimated annual and average employment.  
(WA Employment Security Department) 
 
 
 

NAICS Code Industry Code Description 1998 1999 2000 2001 2002 2003 2004 Average
113 Forestry and logging 7,413 7,395 7,794 6,564 6,330 6,019 6,062 6,797
1153 Forestry support activities 922 750 1,130 1,056 973 1,044 964 977

321113 Sawmills 9,354 8,974 8,987 8,470 8,117 7,747 8,049 8,528
321114 Wood preservation 6,230 626 690 640 696 6,230 6,230 3,049
321211 Hardwood veneer & plywood mfg 548 750 750 513 495 271 375 529
321212 Softwood veneer & plywood mfg 1,940 2,237 1,994 1,411 1,352 1,372 1,379 1,669
321213 Engineered wood member (exc truss) mfg 10 10 10 10 185 431 289 135
321214 Truss mfg 1,238 1,234 1,221 1,202 1,053 987 1,079 1,145
321219 Reconstituted wood product mfg 375 750 579 375 344 295 375 442
321911 Wood window & door mfg 2,189 2,250 2,608 2,457 2,027 1,792 1,744 2,152
321912   Cut stock, resawing lumber & planing 1,776 1,688 1,589 1,138 991 1,406 1,554 1,449
321918 Other millwork (including flooring) 688 866 908 876 781 820 837 825
321920 Wood container & pallet mfg 874 964 919 988 829 863 931 910
321991 Manufactured home (mobile home) mfg 859 999 375 175 345 377 379 501
321992 Prefabricated wood building mfg 412 404 436 445 397 346 326 395
321999 All other miscellaneous wood product mfg 465 430 375 375 387 565 631 461
322110 Pulp mills 375 375 375 375 375 175 375 346
322121 Paper (except newsprint) mills 3,750 4,504 4,525 3,750 3,638 3,564 3,385 3,874
322122 Newsprint mills 1,750 1,750 1,150 1,750 1,122 1,082 1,056 1,380
322130 Paperboard mills 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750
322211 Corrugated & solid fiber box mfg 2,063 2,053 2,085 2,088 2,069 2,025 1,833 2,031
322212 Folding paperboard box mfg 750 507 334 258 251 484 438 432
322213 Setup paperboard box mfg 60 60 60 60 60 10 10 46
322214   Fiber can, tube, drum & similar products mfg 375 157 166 163 175 130 175 192
322215 Nonfolding sanitary food container mfg 10 175 175 175 175 175 175 151
322222 Coated & laminated paper mfg 175 156 175 241 175 175 177 182
322223   Plastics, foil, & coated paper bag mfg 10 60 60 60 60 60 60 53
322224 Uncoated paper & multiwall bag mfg 750 536 605 520 345 294 304 479
322226 Surface-coated paperboard mfg 175 175 60 175 175 175 175 159
322231 Die-cut paper & paperboard office supply mfg 60 60 60 60 60 375 375 150
322232 Envelope mfg 375 416 426 403 492 492 423 432
322233   Stationery, tablet & related product mfg 60 60 60 60 60 60 60 60
322291 Sanitary paper product mfg 1,750 175 10 175 60 60 60 327
322299 All other converted paper product mfg 375 750 375 375 375 750 750 536
337110 Wood kitchen cabinet & countertop mfg 2,802 3,103 3,064 3,101 3,414 3,329 3,329 3,163
337121 Upholstered household furniture mfg 175 141 153 170 207 375 375 228
337122 Nonupholstered wood household furniture mfg 571 553 661 505 470 442 442 521
337129   Wood TV, radio, sewing machine cabinet mfg 10 10 10 10 10 60 60 24
337211 Wood office furniture mfg 1,012 1,112 1,026 1,068 758 408 408 827
337212 Custom architectural woodwork & millwork mfg 470 375 404 363 317 946 946 546
337215   Showcase, partition, shelving & locker mfg 664 817 889 806 813 770 770 790
333291 Paper industry machinery mfg 280 175 474 375 375 375 375 347
33321 Sawmill & woodworking machinery mfg 750 375 375 375 375 375 375 429

TOTAL ALL 58,640 52,707 51,872 47,906 45,458 51,481 51,865 51,418
Total Prim & Sec* Estimated From Census Data 45,077 47,223 47,890 42,736 41,279 39,923 39,485 43,373
Total Prim & Sec* Estimated From Model Routine 44,222 46,415 46,759 42,879 40,567 39,264 39,889 42,856
* Gray Sectors excluded as either I-O indirects or not sensitive to harvest volumes
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Table A8.  Average Annual Wages by Sector for the Forest industry from I-O Analysis(2004 $) 

 
Table A9.  Average Annual Wages by Sector from Quarterly Census of Employment and Wages, Employment Security Department  
 
 
 
 
 

 
Logging Sawnwood PrimW (sub) Other Mfg Furniture SecW (sub) PrimP All 
$36,131 $39,700 $38,451 $39,699 $29,810 $34,532 $60,134 $39,399 
Average Annual Wages by Sector for the Forest industry from Survey Data (2007 $) 
Logging Sawnwood PrimW (sub) Other Mfg Furniture SecW (sub) PrimP All 
$36,132 $39,695     $60,112  

NAICS Code Industry Code Description 1998 1999 2000 2001 2002 2003 1997 2004
113 Forestry and Logging $33,876 $36,606 $35,721 $37,085 $39,485 $41,961 $32,344 $41,573
1153 Support Activities for Forestry $22,721 $24,267 $27,625 $27,792 $25,557 $26,062 $22,207 $27,526

321113 Sawmills $35,311 $37,694 $40,472 $39,021 $39,100 $40,464 $34,851 $42,806
321114 Wood Preservation $37,624 $37,504 $38,054 $43,458 $43,506 $43,363 $35,550 $41,105
321211 Hardwood Veneer and Plywood Manufacturing $31,226 $34,879 $37,127 $37,156 $39,950 $41,810 $30,170 $41,934
321212 Softwood Veneer and Plywood Manufacturing $30,565 $33,270 $32,003 $34,681 $37,747 $39,569 $29,646 $42,757
321213 Engineered Wood Member (except Truss) Manufacturing Data Unavailable
321214 Truss Manufacturing $25,788 $26,364 $27,455 $28,422 $29,371 $29,924 $23,568 $30,137
321219 Reconstituted Wood Product Manufacturing Data Unavailable
321911 Wood Window and Door Manufacturing $27,238 $28,542 $28,927 $29,850 $32,341 $34,758 $25,447 $36,219
321912 Cut Stock, Resawing Lumber, and Planing $27,585 $29,050 $29,586 $28,336 $29,233 $30,166 $27,832 $31,141
321918 Other Millwork (including Flooring) $29,351 $29,168 $29,993 $30,375 $30,178 $30,417 $30,419 $29,762
321920 Wood Container and Pallet Manufacturing $22,632 $22,442 $23,716 $24,344 $23,642 $24,330 $22,708 $25,727
321991 Manufactured Home (Mobile Home) Manufacturing Data Unavailable
321992 Prefabricated Wood Building Manufacturing $26,181 $28,775 $28,700 $30,719 $31,401 $30,754 $25,957 $32,508
321999 All Other Miscellaneous Wood Product Manufacturing $23,307 $23,523 $24,352 $25,971 $25,361 $26,626 $22,748 $26,636
322110 Pulp Mills Data Unavailable
322121 Paper (except Newsprint) Mills $52,172 $52,561 $54,549 $57,977 $56,867 $56,786 $50,785 $59,438
322122 Newsprint Mills $66,266 $63,417 $66,995 $71,607 $68,945 $69,880 $63,578 $72,530
322130 Paperboard Mills Data Unavailable
322211 Corrugated and Solid Fiber Box Manufacturing $38,747 $40,305 $41,435 $42,499 $43,265 $44,645 $36,980 $46,538
322212 Folding Paperboard Box Manufacturing $40,971 $41,424 $42,498 $44,869 $47,262 $47,596 $36,533 $48,173
322213 Setup Paperboard Box Manufacturing
322214 Fiber Can, Tube, Drum, and Similar Products Manufacturing $45,477 $42,594 $43,684 $47,004 $49,047 $49,737 $44,177 $52,119
322215 Nonfolding Sanitary Food Container Manufacturing
322222 Coated and Laminated Paper Manufacturing $45,418 $45,105 $46,758 $47,694 $49,355 $51,209 $39,696 $55,128
322223 Plastics, Foil, and Coated Paper Bag Manufacturing $38,582 $39,775 $41,873 $44,544 $43,255 $44,373 $39,491 $46,790
322224 Uncoated Paper and Multiwall Bag Manufacturing
322226 Surface-Coated Paperboard Manufacturing
322231 Die-Cut Paper and Paperboard Office Supplies Manufacturing
322232 Envelope Manufacturing $36,111 $38,425 $39,080 $40,820 $45,152 $44,691 $36,293 $44,899
322233 Stationery, Tablet, and Related Product Manufacturing
322291 Sanitary Paper Product Manufacturing
322299 All Other Converted Paper Product Manufacturing $29,891 $30,306 $36,278 $40,662 $39,098 $49,488 $28,062 $48,524
337110 Wood Kitchen Cabinet and Countertop Manufacturing $24,820 $25,591 $26,540 $27,608 $28,443 $29,271 $21,883 $31,620
337121 Upholstered Household Furniture Manufacturing Data Unavailable
337122 Nonupholstered Wood Household Furniture Manufacturing $20,086 $20,644 $21,930 $23,437 $24,090 $24,659 $18,807 $25,692
337129 Wood Television, Radio, and Sewing Machine Cabinet Manufacturing Data Unavailable
337211 Wood Office Furniture Manufacturing $29,008 $30,135 $32,573 $32,354 $33,813 $34,913 $27,545 $37,593
337212 Custom Architectural Woodwork and Millwork Manufacturing $33,130 $33,796 $35,261 $35,857 $36,385 $37,990 $32,162 $38,120
337215 Showcase, Partition, Shelving, and Locker Manufacturing $28,568 $29,320 $30,500 $31,217 $34,173 $34,828 $25,940 $37,057
333291 Paper Industry Machinery Manufacturing $40,511 $41,413 $43,372 $41,258 $43,923 $46,115 $39,023 $49,041
333210 Sawmill and Woodworking Machinery Manufacturing $46,485 $44,103 $45,612 $47,768 $49,905 $48,335 $45,506 $67,215
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Table A10.  Washington Economy 2003-2004 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(US Census Department, Washington Office of Financial Management, U.S. Bureau of Economic Analysis) 

 Washington Economy 2003-2004 Thousand dollars
State & Local Taxes 
Sales & Gross Receipts Tax $12,999,301
Property Tax $6,386,346
Other Taxes $2,039,281
Other Charges $3,662,428
Other General Revenue $2,979,419
Liquor Store $418,142
Total $28,484,917

State & Local Revenues not State and Local Taxes
Education Charges $1,982,758
Hospital Charges $1,970,492
Utility Revenue $4,536,950
Insurance Trust Revenue $10,024,515
Total $18,514,715

State Income Measures
Labor Income $148,482,605
Dividends, interest, and rent 40,130,167

Personal current transfer receipts 28,308,426

Personal Income $216,921,198

Gross State Product $253,085,000

State and Local Tax % 
Labor Income 19.18%
Personal Income 13.13%
Gross State Product 11.26%

Personal Income %
Labor Income 146.09%
Gross State Product 85.71%

Gross State Product %
Labor Income 170.45%
Personal Income 116.67%
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Figure A3.  Washington Forest Industry Employment by Sector 1976-2004. 
 
 

Figure A4.  WA Forest Products Jobs/MMBF/Year by Sector and Timbershed (1998-2004) 
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Figure A5.  Washington Lumber Production, Timber Harvests, and Log Exports 1992-2002. 
 

Figure A6.  Washington Lumber Production and Forest Indiustry Employment 1992-2002 
Source: DNR Harvest Reports; Warren 2005. 
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Figure A7.  Washington Sawmills by Size Class and Total Production 
Class D mills produce less than 10MMBF/Yr; Class C mills produce 10-20 MMBF/Yr; 
Class B mills produce 20-30 MMBF/Yr; Class A mills produce greater than 30 MMBF/Yr. 
Source: Bergvall and Gedney 1970; Bergvall et al. 1979; Larsen 1992, 2003, Smith and Hiserote 2007; Eastin et al. 
2007. 
 

Figure A8.  Total Cost of Materials and Total Value of Shipments for WA Wood Products Industries 2005 
Source: Annual Survey of Manufacturers. U.S. Census Bureau. 
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