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Potential Economic Costs in Washington Under a Business-as-Usual 
Approach to Climate Change, 2020, 2040, and 2080 (2008 dollars per year) 

 2020 2040 2080 

Total of 20 Parameters $10.9B $17.5B $30.8B 

Average Cost per Household per Year $3,633 $4,916 $6,553 

"
"
"
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Introduction 
 
#$"%"&''(")*+,)-"+),./0*."12"3456,)-78*9-":,)"-7*";$<=*)9<-2",:"5)*>,$?9"4@<A%-*"
B*%.*)97<+"#$<-<%-<=*"C4B#D"4@<A%-*"30,$,A<09"E),>)%AF"GH"9+*0<:<0"*0,$,A<0"0,9-9"
-,"-7*"I-%-*",:"J%97<$>-,$"%99,0<%-*."8<-7"/$%1%-*.">@,1%@"0@<A%-*"07%$>*"%-"
%-A,9+7*)<0"0,$0*$-)%-<,$9",:"45&3"%00)/<$>"%-"0/))*$-"%$."+),K*0-*.")%-*9",:"
>),8-7"8*)*"%$%@2L*.M"N7*")*+,)-":,/$."-7%-O"
"

P2"&'&'F"-7*9*"0,9-9"-,-%@"QRMH"1<@@<,$"+*)"2*%)M"N7*"A%K,)"0,A+,$*$-9",:"
0@<A%-*S07%$>*"0,9-9"%)*"+,-*$-<%@"7*%@-7S)*@%-*."0,9-9",:"%1,/-"QGMR"1<@@<,$"
+*)"2*%)F"+,-*$-<%@")*./0-<,$9"<$"9%@A,$"+,+/@%-<,$9F"8<-7"%"=%@/*",:"QTR'"
A<@@<,$"+*)"2*%)F"%$."*$*)>2"0,9-9",:"%1,/-"Q&&'"A<@@<,$M"#$"%..<-<,$F"
0,$-<$/<$>"8<-7"-7*"%0-<=<-<*9"-7%-"0,$-)<1/-*"-,"0@<A%-*"07%$>*"+,-*$-<%@@2"
8,/@."0,9-"J%97<$>-,$<%$9"%@A,9-"QGM!"1<@@<,$"+*)"2*%)"<$"A<99*."
,++,)-/$<-<*9"-,"<A+@*A*$-"*$*)>2S*::<0<*$02"+),>)%A9"%$."%1,/-"QG("
A<@@<,$"+*)"2*%)"<$"7*%@-7"0,9-9":),A"1/)$<$>"0,%@M"N7*"0,A1<$*."-,-%@"
%$$/%@"0,9-9"8,/@."<$0)*%9*"8<-7"-<A*F"A,)*"-7%$"-7)**S:,@."12"&'H'MG"C+M"
<=D""

"
5$"%"+*)"7,/9*7,@."1%9<9F"-7*"0%@0/@%-*."0,9-9",:"/$%1%-*."0@<A%-*"07%$>*"-,"
J%97<$>-,$<%$9"8*)*"+),K*0-*."-,")*%07"QGF&T'"12"&'&'F",)"&U",:"0/))*$-"A*.<%$"
7,/9*7,@."<$0,A*M"N7*9*"0,9-9">),8"-,"RU"12"&'!'"%$."%9"A/07"%9"TU"12"&'H'M""
N7*":,@@,8<$>"-%1@*"9/AA%)<L*9"-7*"0,9-9"%$%@2L*.":,)"-7*"I-%-*",:"J%97<$>-,$"<$"
-7*"&''(")*+,)-M"
"

Potential Economic Costs in Washington Under a Business-as-Usual 
Approach to Climate Change, 2020, 2040, and 2080 (dollars per year) 

Potential Cost 2020 2040 2080 

Costs of Climate Change 

Increased Energy-Related Costs $222M $623M $1.5M 
Reduced Salmon Populations $531M $1.4B $3B 
Increased Coastal & Storm Damage $72M $150M $352M 
Reduced Food Production $35M $64M $364M 
Increased Wildland Fire Costs $102M $208M $462M 
Increased Health-Related Costs $1.3B $2.2B $4.4B 
Lost Recreation Opportunities $75M $210M $612M 

Subtotal for Costs of Climate Change $2.3B $4.9B $10.7B 

Additional Costs from BAU Activities that Contribute to Climate Change 

Inefficient Consumption of Energy $1.4B $1.6B $2.2B 
Increased Health Costs from Coal Energy $19M $23M $31M 

Subtotal for Costs of BAU Activities $1.4B $1.6B $2.2B 
Total $3.8B $6.5B $12.9B 

Average Cost per Household per Year $1,250 $1,800 $2,750 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""
1 Climate Leadership Initiative and ECONorthwest. 2009. “An Overview of Potential Economic Costs to Washington 
of a Business-As-Usual Approach to Climate Change.” From: www.theresourceinnovationgroup.org. 
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2 WThe A1 scenario family develops into three groups that describe alternative directions of technological change in the 
energy system. The three A1 groups are distinguished by their technological emphasis: fossil intensive (A1FI), non-
fossil energy sources (A1T), or a balance across all sources (A1B) (where balanced is defined as not relying too heavily 
on one particular energy source, on the assumption that similar improvement rates apply to all energy supply and end-
use technologies).X""M&C=8(J"Contribution of Working Group I to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change, 2007. Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. 
Averyt, M. Tignor and H.L. Miller (eds.) Cambridge University Press, Cambridge, UK and New York, NY, USA. 
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1. Economic Costs of Lost Natural Water Storage 
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""""""""""""""""""""""""""""""""""""""""""""""""""""""""
3 Mote, P.W. 2003. Trends in snow water equivalent in the Pacific Northwest and their climatic causes. Geophysical 
Research Letters 30(12) 1601 
4 Hamlet, A.F., and D.P. Lettenmaier. 1999. Effects of climate change on hydrology and water resources in the 
Columbia River Basin. Journal of the American Water Resources Association 35(6):1597-1623. 
5 Miles, E. L. and D. P. Lettenmaier (2007). HB 1303 Interim Report: A Comprehensive Assessment of the Impacts of 
Climate Change on the State of Washington. University of Washington JISAO Climate Impacts Group. Seattle, 
Washington 
6 Elsner, M. E., L. Cuo, N. Voisin, J. Deems, A. Hamlet, J. Vano, K. Mickelson, S. Lee, and D. Lettenmaier (2010) 
“Implications of 21st century climate change for the hydrology of Washington State” Climactic Change (102) 225-260 
7 Data and summary information were obtained from the Columbia Basin Climate Change Scenarios Project website at 
http://www.hydro.washington.edu/2860/. These materials were produced by the Climate Impacts Group at the 
University of Washington (Hamlet et al. 2010) in collaboration with the WA State Department of Ecology, Bonneville 
Power Administration, Northwest Power and Conservation Council, Oregon Water Resources Department, and the 
B.C. Ministry of the Environment. 
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Table 1.1. Historic and Modeled Future Snow Water Equivalent (in inches – 
rounded to nearest ! inch) for Selected Watersheds – A1B Scenario – 
Columbia Basin Climate Change Scenarios Project (Hamlet et al. 2010) 

 
Basin Size 
sq. miles 

Peak SWE 
Historic 

Peak SWE 
2020 

Peak SWE 
2040 

Peak SWE 
2080 

Quinault River 264 18 13 10 8 
Nooksack River 786 10 7 5 2.5 
Skagit River 3,093 28.5 23 20 15 
Stillaguamish River 262 6.5 4 3 1.5 
Skykomish River 535 22.5 16 12 7 
Snoqualmie River 1,537 14.5 10 7.5 4 
Green River 399 8 5 3.5 1.5 
White River 427 16 12 9 5 
Nisqually River 286 7 4 3 2 
Cowlitz 1,400 12.5 8.5 7 3.5 
Lewis 730 15.5 10 7 3 
Klickitat River 1,297 6.5 4.5 3.5 2 
Yakima River 5,615 7 5 4 2 
Wenatchee River 1,301 21 17 15 10 
Entiat River 419 17 15 13 9 
Lake Chelan 924 21 19 17 13 
Methow River 1,772 10 9 8 5.5 
"
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Table 1.2. The Volume and Economic Value of Baseline and Projected Snow 

Water Equivalent for 17 Watersheds in Washington State 

 
Volume in Acre 

Feet 
Total Economic 

Value 
Value Lost 

from Baseline 
Baseline SWE 15,837,646.41 $30,980,813,808 -- 
Projected SWE - 2020 12,178,576.93 $23,823,124,627 $7,157,689,181 
Projected SWE - 2040 10,134,959.75 $19,825,502,660 $11,155,311,148 
Projected SWE - 2080 6,588,031.86 $12,887,179,268 $18,093,634,540 
"
A()"*3$$)0'"9%.3&)"%#";+')$"/'%$)1";-'(-0"B+/(-04'%0W/"/0%;,+*D"-/")/'-&+')1"'%"
8)";%$'("Q?P6!"8-..-%0"%0"'()"8+/-/"%#"$),.+*)&)0'"*%/'6":5"LPLP2"$)13*'-%0/"-0"CBX"
;-.."5-).1"+"0)'"*%/'"%#"QV6O"8-..-%0"'%"B+/(-04'%0-+0/2")/*+.+'-04"'%"QOG"8-..-%0"85"
LPGP"+/"/0%;,+*D"#3$'()$"1)*.-0)/6"

""""""""""""""""""""""""""""""""""""""""""""""""""""""""
8 United States Department of the Interior, Bureau of Reclamation. 2008. “Economics Technical Report for the Yakima 
River Basin.”  
9 United States Department of the Interior, Bureau of Reclamation. 2008. “Final Boise-Payette Water Storage 
Assessment Study.”  
10 United States Department of the Interior, Bureau of Reclamation. 2004. “Southern Delivery System Environmental 
Impact Statement – Review of Cost Estimates for Current Water Development Projects in the Front Range.” 
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2. Economic Costs to Forestry Associated with Beetle Infestations 
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*/9-2,-5#<(2.*/0,&/#9&3-2,2#*/#,.-#7(2,#5-)(5-2@#
O*%%*/0#,3--2#(/5#2:77%>*/0#53>#9:-%#9&3#*/,-/2-#9*3-@#
7(3,*):%(3%>#*/#%&50-7&%-#7*/-#27-)*-2?#B&+-#9&3-2,#
2)*-/,*2,2#&'2-34-#,.(,#2*/0%-#27-)*-2#(/5#:/*9&3+#
(0-#.(34-2,#+(/(0-+-/,#*/)3-(2-2#2:2)-7,*'*%*,>#,&#
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*/)3-(2-2#*/#9*3-@#27-)*-2#,:3/&4-3@#(/5#(0-#5*4-32*,>?#
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6*,.#7(2,#%(/5#+(/(0-+-/,#73(),*)-2@#(3-#%*O-%>#,&#73&4-#'-/-9*)*(%#9&3#,.-#273-(5#&9#
'(3O#'--,%-#27-)*-2#*/#6-2,-3/#Q&3,.#R+-3*)(?#A.3--#'(3O#'--,%-#27-)*-2#&9#27-)*(%#
)&/)-3/#9&3#<(2.*/0,&/#*/)%:5-S#,.-#+&:/,(*/#7*/-#'--,%-@#!"#$%&'(&#)*+
,&#$"%&*-"H#,.-#M&:0%(2#9*3#'--,%-@#!.+,*")$&(*)/-"H#(/5#,.-#<-2,-3/#7*/-#'--,%-@#!.#
0%"12'&3)*?#T&3#7*/-#27-)*-2@#,.-#*+7(),#(3-(#6*%%#'-#73*+(3*%>#-(2,#&9#,.-#U(2)(5-2#

########################################################
11 Washington State Department of Natural Resources. 2010. “Statewide Forest Resources Assessment and Strategy.”  
12 Partridge, C. and B. McGregor. 2007. The Future of Washington Forests. Washington Department of Natural 
Resources, Olympia. 
13 Littell, J., E.E. O’Neil, D. McKenzie, J. Hicks, J.A. Lutz, R.A. Norheim, and M.M. Elzner. 2009. “Forest 
Ecosystems, Disturbances, and Climatic Change in Washington State, USA.” Climatic Change. DOI 10.1007/s10584-
010-9858-x 

Figure 1. Mountain pine bark 
beetle. Courtesy USFS. 
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14 Climate Leadership Initiative and ECONorthwest. 2009. “An Overview of Potential Economic Costs to Washington 
of a Business-As-Usual Approach to Climate Change.” From: www.theresourceinnovationgroup.org. 

Figure 2. Mountain pine beetle impact in Yellowstone N.P. 
Courtesy USFS. 
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15 WA DNR 2010. Pages 9-10 
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17 Williams and Liebhold, 2002.  
18 Williams and Liebhold, 2002. 
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20 Elsner et al (2010) “Implications of 21st century climate change for the hydrology of Washington State” Climactic 
Change (102) 225-260 
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Figure 3. Change in number of pine species for which climate is suitable in the 2060s. From Littell et 
al. 2009. 
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$K)#&60--0)/#-+&/,'0)-#()'#:1)8,1#+0'+51,$0)/#6)*&1-<#L%&#,/,12-0-#,1-)#&B,60/&*#
+%,/:&-#0/#$%&#.')8,8010$2#)(#8&&$1&#,$$,+A-#()'#$%&#-,6&#$06&#.&'0)*-#,/*#&60--0)/#
-+&/,'0)-<#L%&-&#,/,12-&-#.'&*0+$#,/#0/+'&,-&*#.')8,8010$2#)(#+)/*0$0)/-#(,7)',81&#
()'#8,'A#8&&$1&#,$$,+A-#$%')5:%)5$#65+%#)(#C,-%0/:$)/@-#()'&-$&*#1,/*-4#85$#$%&#
1&7&1#)(#$%&-&#06.,+$-#*&.&/*#)/#%)-$#,7,01,8010$2<##
#
=,'')1#&$#,1<#.'&*0+$#$%,$#K0$%#.')M&+$&*#K,'60/:#$'&/*-4#6)5/$,0/#.0/&#8&&$1&-#K011#
:&/&',112#6)7&#/)'$%#$)#%0:%&'#1,$0$5*&-4#K&-$#$)K,'*#$%&#+),-$4#)'#5.%011#$)#+))1&'#
&1&7,$0)/-<#L%&#6)-$#',.0*#6)7&6&/$#K011#8&#5.%011#',$%&'#$%,/#$)#$%&#/)'$%3#
%)K&7&'4#5.%011#6)7&6&/$#K011#8&#+)/-$',0/&*#82#$%&#(,+$#$%,$#+)1*I81))*&*#8&&$1&-#
60:',$&#5.%011#,$#$K0+&#$%&#',$&#)(#$%&#6)7&6&/$#)(#%)-$#$'&&-#$)#6,0/$,0/#,#
'&1,$07&12#+)/-$,/$#$&6.&',$5'&#',$&4#,/*#$%5-#K)51*#10A&12#'5/#)5$#)(#-50$,81&#%)-$#
-.&+0&-<EE#?/#,--)+0,$0)/#K0$%#$%&#60:',$0)/#*'07&/#82#K,'6&'#$&6.&',$5'&-4#%)-$#
$'&&-#K011#,1-)#8&#K&,A&/&*#82#'&*5+&*#.'&+0.0$,$0)/4#6,A0/:#$%&6#&7&/#6)'&#
-5-+&.$081&#$)#0/$&/-0(0&*#0/(&-$,$0)/-<#C,'6&'#K0/$&'#$&6.&',$5'&-#K011#,1-)#'&-51$#
0/#'&*5+&*#K0/$&'IA011#)(#8&&$1&#.).51,$0)/-4#,11)K0/:#()'#,**0$0)/,1#8'&&*0/:#*5'0/:#
$%&#2&,'<EG#C0110,6-#,/*#>0&8%)1*#/)$&*#$%,$#8&&$1&-#0/M&+$#(5/:0#$)#,0*#0/#$'&&#
6)'$,10$24#85$#$%&#&((&+$-#)(#+106,$&#+%,/:&#)/#(5/:0#-5'707,1#,'&#5/A/)K/<#>0$$&11#&$#
,1<#)8-&'7&*#$%,$#8&&$1&IA011#1)--#6,2#8&#-5..'&--&*#,$#1)K&'#&1&7,$0)/-#82#&,'12#
&6&':&/+&#)(#,*51$-#8&0/:#)5$#)(#-2/+%#K0$%#751/&',8010$2#)(#%)-$#$'&&-<#
#
N-#$'&&-#,'&#1)-$#,$#$%&0'#-)5$%&'/#',/:&4#$%&'&#0-#0/+'&,-&*#10A&10%))*#)(#
-5-+&.$08010$2#$)#$%&#/)'$%#,/*#,+')--#$%&#=,/,*0,/#8)'*&'<#O7&/$5,1124#$%&#,'&,#
,((&+$&*#0/#$%&#P$,$&#)(#C,-%0/:$)/#K011#.')8,812#*060/0-%#K0$%#$%0-#/)'$%&'12#$'&/*<#
=,'')1#&$#,1<#&-$06,$&#,#.)$&/$0,1#$)$,1#1,$0$5*0/,1#-%0($#)(#Q#*&:'&&-#)'#,16)-$#RFF#
601&-#*5'0/:#$%&#+)5'-&#)(#$%&#/&B$#+&/$5'24#&((&+$07&12#-%0($0/:#$%&#.')81&6#(')6#
C,-%0/:$)/#$)#S'0$0-%#=)15680,#,-#$%&#-$,$&@-#+)/0(&'#()'&-$-#,'&#+)/7&'$&*#$)#-%'58#
1,/*4#:',--#1,/*4#)'#*&+0*5)5-#$'&&#-.&+0&-#$%,$#,'&#/,$5',112#6)'&#*')5:%$#,/*#
8&&$1&#'&-0-$,/$<#?/#)$%&'#K)'*-4#+106,$&#*'07&/#-%0($-#0/#-.&+0&-#*0-$'085$0)/#6,2#
'&*5+&#$%&#)7&',11#06.,+$#)(#8&&$1&#0/(&-$,$0)/-#0/#C,-%0/:$)/#82#'&*5+0/:#8&&$1&#
%,80$,$<#

########################################################
21 Carroll, A.L., S.W. Taylor, J. Regniere, and L. Safranyik. 2003. “Effects of Climate Change on Range Expansion by 
the Mountain Pine Bark Beetle in British Columbia.” Canadian Forest Service, Pacific Forestry Centre. 
22 Williams and Liebhold 2002. 
23 Note that host trees must be killed in order for beetle reproduction to take place. Carroll et al. 2003 
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Figure 4. Trend in pine bark better activity in Washington State 2000-2009. Demonstrates a 300,000 

acre mortality average over the last ten years for all ownerships and all pine species. Note high 

variability and that state and private lands only account for 10% or 30,000 acres 2006-2009 (WA 

DNR E-6). 
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Table 2.1. Total area of forest land in Washington containing new tree 
mortality, tree defoliation, or foliage disease (WA DNR Resource 

Assessment E-4). 
Year Total area 

in millions 
of acres 

Pine Bark 
Beetles 
(acres) 

Fir 
Engraver 

Beetle 
(acres) 

Bear Damage 
or Root 
Disease 
(acres) 

Western 
Spruce 

Budworm 
(acres) 

2005 1.50 554,000 368,000 233,000 352,000 
2006 1.29 267,000 140,000 236,000 556,000 
2007 1.42 255,000 236,000 184,000 355,000 
2008 1.36 295,000 181,000 310,000 451,000 
2009 1.73 420,000 157,000 592,000 412,000 
#
#



!"#

#
Figure 5. Insect and Disease Risk and Mortality Predictions for Trees in Washington State Through 
2022 (WA DNR Resource Assessment E-10). 
#
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5%96-,1#-67(,#67%8#&((6'(#/85(16%6/-81*#;6#17-2'0#&(#280(,16--0#67%6#67(#1-2,9(1#
,(5(,(89(0#%&-.(#+,-./0(#'/66'(#9(,6%/864#%80#%#.%,/(64#-5#1-3(6/3(1#9-85'/96/8:#
74+-67(1(1#,('%6(0#6-#67(#,('%6/-817/+#&(6<((8#0,-2:76=#5/,(=#%80#&((6'(#/85(16%6/-81*#
>%1(0#-8#/85-,3%6/-8#67%6#'-<#.%'2(#'-0:(+-'(#+/8(#%80#7/:7#.%'2(#+-80(,-1%#+/8(#
%,(#5%/,'4#(.(8'4#0/16,/&26(0#/8#67(#+/8(#?-8(1#/8#@%17/8:6-8=#<(#7%.(#%1123(0#67%6#
0-''%,#.%'2(1#5-,#+-80(,-1%#+/8(#17-2'0#-8'4#&(#%++'/(0#6-#ABC#-5#67(#6-6%'#%9,(1#
'-16#6-#&((6'(1#/8#67(#0%6%#1(6#%80#-8'4#!BC#.%'2(#+'%9(0#-8#'-0:(+-'(#+/8(*#D2,67(,=#
<(#7%.(#8-6#/89'20(0#%#.%'2(#5-,#1%'.%:(#'-::/8:#-5#&((6'(E/85(16(0#%,(%1=#%1#<(#7%.(#
8-#,('/%&'(#0%6%*#$-#%112,(#9-86/82/64#</67#67(#)BBF#GH;#%8%'41/1=#<(#%1123(#67(#
.%'2(#-5#-8(#+-80(,-1%#+/8(#%9,(#6-#&(#I!BBB#02(#6-#/61#7/:7#9-33(,9/%'#.%'2(=#&26#
-8'4#I!BB#5-,#-8(#'-0:(+-'(#+/8(#%9,(#%1#'-0:(+-'(#/1#21(0#+,/3%,/'4#5-,#5/,(<--0#
%80#5(89(#+-'(1*#@(#%'1-#%1123(#%#)J!#,%6/-#-5#'-0:(+-'(#6-#+-80(,-1%#3-,6%'/64=#02(#
6-#7/:7#0(81/64#%80#0,-2:76#+,-+(81/64#-5#'-0:(+-'(#9-3+%,(0#6-#+-80(,-1%#+/8(*#
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Table 2.2. Summary of non-beetle climate impacts including range shift, fire, and 
suppression costs. Note that Douglas-fir and ponderosa pine are valued at 

roughly $1000/acre based on CLI 2009 economic analysis. 
Year Doug-

fir 
range 
shift 

(million 
acres) 

Ponderosa 
pine 

range 
shift 

(million 
acres) 

Total 
acres lost 

to 
fire>hist.24 

 

Fire 
Suppression 

cost25 
(millions) 

Total 
Incremental 

Costs 
(billions) 

Tax 
Revenues 

Lost26 
(millions) 

Historic 9 5 166,000 $12   $8.3 
2020 0.9 0.75 84,000 $18  $1.752  $87.6  
2040 1.8  1.5 171,000 $37  $3.508  $175.4  
2080 3.6  3  380,000 $82  $7.062  $353.1  
#
$%&'&#()*+&,-.*/'#0)&#().10).23#4).5&/#63#,*/-)0,-.*/#*7#(./&#%06.-0-#&0'-#*7#-%&#
80',04&'#0/4#9*:;20'<7.)#,*/-)0,-.*/#=&'-#*7#-%&#80',04&'>#?&#%05&#/*-#0'':1&4#
0/3#./,)&0'&#./#7.)&#':(()&''.*/#,*'-'#)&':2-./;#7)*1#6&&-2&#./7&'-0-.*/'@#0'#-%&#
2.-&)0-:)&#()*5.4&'#2.--2&#./7*)10-.*/#*/#-%.'#':6+&,->#A*)#%05&#=&#0'':1&4#0/3#
2*''&'#7*)#-%&#-*:).'1#./4:'-)3@#0'#-%&)&#.'#*/23#0/&,4*-02#./7*)10-.*/#*/#%*=#6&&-2&#
./7&'-0-.*/'#103#077&,-#-*:).'-#0,-.5.-3>#
#
9:&#-*#-%&#:/,&)-0./-.&'#*7#,2.10-&#()*+&,-.*/'@#(0)-.,:20)23#()&,.(.-0-.*/#7*)&,0'-'#
=%.,%#0)&#,):,.02#-*#()*+&,-./;#-%&#5.):2&/,&#*7#6&&-2&#./7&'-0-.*/'@#=&#*77&)#7*:)#
(*''.62&#',&/0).*'>#$0B#2*''&'#0)&#60'&4#*/#?0'%./;-*/#9&(0)-1&/-#*7#C&5&/:&#
%0)5&'-#'-0-.'-.,'#7*)#DEEF<DEEG#0'#'%*=/#./#$062&#D>H>D"#?&#%05&#'&2&,-&4#*/23#
&0'-&)/#?0'%./;-*/#,*:/-.&'#-*#./,*)(*)0-&#./-*#*:)#0/023'.'#2*''&'#-*#(./&#6&&-2&#
'&/'.-.5&#'(&,.&'#I(*/4&)*'0#0/4#2*4;&(*2&#(./&J#1*'-#2.K&23#-*#%05&#0/#&,*/*1.,#
.1(0,-#)&':2-./;#7)*1#./'&,-#1*)-02.-3#I'&&#L.;:)&#FJ>#
 

Table 2.3. Summary of private and public land harvest values and tax 
revenues for twenty eastern Washington counties in millions of dollars (WA 

Dept. of Revenue, Harvest Statistics, 2010). 
Year Private 

Harvest 
Value 

Public 
Harvest 
Value 

Total 
Harvest 
Value 

Private 
Land 
Tax 

Public 
Land 
Tax 

Total Tax 
Revenue 

2005 $131.2  $38.4  $169.6  $6.6  $1.9  $8.5  
2006 $132.9  $39.8  $172.7  $6.6  $2.0  $8.6  
2007 $107.6  $38.2  $145.8  $5.4  $1.9  $7.3  
2008 $41.4  $18.8  $60.2  $2.1  $0.9  $3  
2009 $25.4  $14.8  $40.2  $1.3  $0.7  $2 
5 Year 
Average 

$87.7  $30 $117.7  $4.4  $1.5  $5.9  

########################################################
24 CLI & ECONorthwest. 2009. Note that each acre is valued at $1000. 
25 CLI and ECONorthwest. 2009. 
26 Washington Department of Revenue. 2010. “Harvest Statistics.” Retrieved November 2010, from 
www.dor.wa.gov/content/findtaxesandrates/othertaxes/.../forst_stat.aspx. 
27 Washington Department of Revenue. 2010. “ 
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Table 2.4. Beetle Damage Costs Base on Scenario One Assumption of No Change 

in Net Acres Lost Annually to Beetle Infestations (2000-2009). 
Year Ponderosa 

Pine Acres 
Lost to 
Beetle 

Lost 
Value 

(millions) 

Lodgepole 
Pine 
Acres 

Lost to 
Beetle 

Lost 
Value 

(millions) 

Total 
(millions) 

Tax Loss 
(millions) 

Historical 
2000-2009 

100,000  $100  200,000  $20  $120  $6  

2020 100,000  $100  200,000  $20  $120  $6  
2040 100,000  $100  200,000  $20  $120  $6  
2080 100,000  $100  200,000  $20  $120  $6  
#

!"#"!%&'()*+,-%9:-/%;(<='(<%>((57(%?,77%,48*'56%<=(%5-%+*)2(%61,35"%

K&%0'32*#><*#'))(1%)#,-',#520%#+*3%),#-':2,',#20#L')-206,*0#<244#&*0,3'&,#
)2602+2&'0,4/#')#2,#1263',%)#0*3,-#'0.#,*#-26-%3#%4%7',2*0)#*7%3#,-%#&*(3)%#*+#,-%#0%?,#
&%0,(3/9#,-()#&*0,3'&,206#'0.#.21202)-206#53*5*3,2*0'44/#,-%#%&*0*12&#215'&,#*+#
:%%,4%#@244#20+%),',2*0)=#M7%0#<2,-#20&3%')%.#.3*(6-,#3%)2),'0&%#.(%#,*#,-%#BCD#
+%3,242E',2*0#%++%&,#'0.#20&3%')%.#53%&252,',2*09#,-%)%#+'&,*3)#<244#0*,#53%&4(.%#
.21202)-206#520%#+*3%),#'3%'N#)&3(:#<**.4'0.#'0.#63'))#4'0.#3%54'&%)#-2),*32&'4#520%#
),'0.)#(0.%3#&*0.2,2*0)#*+#20&3%')%.#.2),(3:'0&%)#)(&-#')#<24.+23%#'0.#5%32*.2&#
:%%,4%#20+%),',2*0)=#L%#%),21',%#,-',#&*0,3'&,2*0#',#!OP#:/#DHDH9#GHP#:/#DHQH#'0.#
RHP#:/#DH"H=#L%#3*(6-4/#%),21',%#,-2)#'00('4#:%%,4%#&*),#3%.(&,2*0#.(%#,*#3'06%#
&*0,3'&,2*0#',#J!"#12442*0#:/#DHDH9#JGR#12442*0#:/#DHQH9#'0.#JSD#12442*0#:/#DH"H=##
#
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Figure 6. Climate warming may diminish pine beetle outbreaks, while an increase in precipitation 
may increase outbreaks (Williams & Liebhold 2002). Map 1 represents historical temperature 
conditions, and maps 2, 3 and 4 represent a 2, 4, and 8 degree Celsius warming respectively. Map 5 
represents historical temperature and a 0.5mm/day decrease in precipitation, and Map 6 represents 
historical temperature and 0.5 mm/day precipitation increase, demonstrating greater outbreak area 
driven primarily by increased precipitation.  
!
  

Table 2.5. Beetle Damage Costs Based on Scenario Two Assumption (areas covered 
by pine forests will contract by 15% by 2020, 30% by 2040, and 60% by 2080). 
Year Ponderosa 

Pine Acres 
Lost per 

year 

Lost 
Value 

(millions) 

Lodgepole 
Pine Acres 
Lost per 

year 

Lost 
Value 

(millions) 

Total 
(millions) 

!"#$%&''$

()*++*&,'-$

Historical 
(2000-
2009) 

100,000 $100  200,000 $20  $120  $%##

2020 85,000  $85 170,000 $17  $102  $&'!##
2040 70,000 $70  140,000 $14  $84  $(')##
2080 40,000 $40  80,000 $8  $48  $)'(##

#
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Table 2.6. Water Deficit Shifts with the Business as Usual Model Projections 

(as used by Littell et al. 2009). 
Year Mean Water Deficit 

(mm) 
% Change from 2000-

2003 
Historical (2000-2003) 96 -- 
2020 142 148% 
2040 177 184% 
2080 209 217% 
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Table 2.7. Beetle Damage Costs Based on Scenario Three Assumption of Water Deficit 
as Driver of Increasing Levels of Infestation. 

Year Ponderosa 
acres lost 
to beetle 

kill 

Ponderosa 
$ lost to 

beetle kill 
(millions) 

Lodgepole 
acres lost 
to beetle 

kill 

Lodgepole 
$ lost to 

beetle kill 
(millions) 

Incremental 
Increase 
(millions) 

Tax Loss 
(millions) 

Historical 
(2000-2009) 

100,000 $100  200,000 $20   $6  

2020 148,000 $148  296,000 $29.6  $57.6  $8.9  
2040 177,000 $177  354,000 $35.4  $92.4  $10.6  
2080 209,000 $209  418,000 $41.8  $130.8  $12.5 
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Table 2.8. Scenarios Two and Three Combined:  Forest Habitat Contraction combined with 
Increasing Water Deficit 

Year Ponderosa 
acres lost 
to beetle 

kill 

Ponderosa 
$ lost to 

beetle kill 
(millions) 

Lodgepole 
acres lost 
to beetle 

kill 

Lodgepole 
$ lost to 

beetle kill 
(millions) 

Total 
Incremental 
Increase> 
Historical 
(millions) 

Tax Loss 
(millions) 

2000-2009 100,000 $100  200,000 $20 $120 $6  
2020 125,800 $125.8  251,600 $25.2 $31 $7.6  
2040 123,900 $123.9  247,800 $24.8 $28.7 $7.4  
2080 83,600 $83.6 167,200 $16.7 -$19.7 $5  
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Figure 7 Acres Lost in Thousands for Scenario Four Over Four Time Periods 
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Revised Costs to Washington from a Business as Usual Approach 
to Climate Change 
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Potential Economic Costs in Washington Under a Business-as-Usual 
Approach to Climate Change, 2020, 2040, and 2080 (dollars per year) 

Potential Cost 2020 2040 2080 

Costs of Climate Change 

Increased Energy-Related Costs $222M $623M $1.5B 

Reduced Salmon Populations $531M $1.4B $3B 

Increased Coastal & Storm Damage $72M $150M $352M 

Reduced Food Production $35M $64M $364M 

Increased Wildland Fire Costs $102M 
 

$208M 
 

$462M 

Increased Health-Related Costs $1.3B $2.2B $4.4B 

Lost Recreation Opportunities $75M $210M $612M 

Lost Natural Water Storage $7.15B $11.1B $18.1B 

Impacts to Forestry of Beetle Kill $31M $28.7M - $19.7M 

Subtotal for Costs of Climate Change $9.5B $15.9B $28.6B 

Additional Costs from BAU Activities that Contribute to Climate Change 

Inefficient Consumption of Energy $1.4B $1.6B $2.2B 

Increased Health Costs from Coal Energy $19M $23M $31M 

Subtotal for Costs of BAU Activities $1.4B $1.6B $2.2B 

Total $10.9B $17.5B $30.8B 

Average Cost per Household per Year $3,633 $4,916 $6,553 
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