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Large wildfires have lasting socioeconomic ef-
fects on communities located near the fires. 
Wildfires can unite and divide communities 

over fire management and recovery, and magnify 
or create inequities.1 The impacts on local econo-
mies are complex and likely to be dynamic over 
time, with shifts in various economic sectors that 
cycle between positive and negative levels before 
returning to pre-event growth levels.2 Wildfires 
may cause short-term shocks and negative impacts 
on local labor markets in recreation and tourism, 
manufacturing, and natural resource-based sec-
tors.3 In contrast, fire suppression can potentially 
make short-term contributions to labor and em-
ployment in local communities through suppres-
sion services or other support activities. Postfire 
restoration activities can contribute to longer-term 
labor market support. 

Although fire managers, policymakers, and com-
munities are benefiting from better understanding 
of suppression costs, property losses, and commu-
nity impacts of large fires,4 no generalizable em-
pirical research has quantified the specific effect 
of large wildfires on local employment and wages. 
As federal spending on wildfire suppression in the 
United States continues to grow,5 an understanding 
of the effects of wildfires on local economies will 
help natural resource managers, policymakers, and 
communities better anticipate and make manage-
ment and policy decisions that support local econo-
mies. The purpose of this paper is to illuminate 
the effect of large wildfires on local employment 
and wages in the western United States and inves-
tigate how those changes varied between different 
types of counties and different levels of suppres-
sion spending. 
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Approach

We collected fire incident data, suppression 
spending data, and county-level labor market data 
for wildfires that occurred in fiscal years 2004 
through 2008 in which the USDA Forest Service 
was the lead protection agency and fire suppres-
sion costs exceeded $1 million. Fire incident data 
from the National Interagency Fire Management 
Integrated Database included fire ignition location, 
initial attack date, the date for which suppression 
objectives were met, and a number of other vari-
ables. We requested transaction level financial 
information from the Forest Service’s Foundation 
Financial Information System for a sample of 135 
of the large wildfires stratified for Forest Service 
region and metropolitan or rural status. We coded 
each transaction for each wildfire based on the 
county of the recipient’s address. We defined lo-
cal transactions as those where the recipient was 
located in the same county as the wildfire. We also 
collected county-specific quarterly earnings and 
employment from the Bureau of Labor Statistics’ 
(BLS) Quarterly Census of Employment and Wages 
(QCEW) for all counties in the 11 western states 
(n=414).

Although the western United States experienced 
a region-wide period of growth in the mid-2000s, 
each of the 11 western states had its own business 
cycle and economic trends. For this reason, we ex-
amined the changes in employment and average 
wages in fire-affected counties during the quarter(s) 
in which wildfires were being actively suppressed 
relative to the respective state-wide employment 
and wage trends. We controlled for potential in-
nate economic differences between fire and nonfire 
affected counties by using the set of western U.S. 
counties in which the Forest Service incurred more 
than $1 million in suppression expenses as a treat-
ment group, and all other western U.S. counties as 
a control group.
 
We built nine statistical models to examine the ef-
fect of large wildfires on trends in employment and 
average wages.6 We then compared the changes that 
occurred in metropolitan versus rural counties, in 

counties with economies dominated by federal or 
state government, services, and recreation sectors, 
and in counties that experienced multiple wild-
fires. Finally, we compared the changes that oc-
curred due to total suppression spending and local 
suppression spending.
 

Findings 

Counties affected by large wildfires
From fiscal years 2004 to 2008 in the western Unit-
ed States, a total of 346 wildfires incurred more 
than $1 million in net suppression expenses, where 
the Forest Service was the lead protection agency 
(see Figure 1, page 3). These fires affected 124 coun-
ties. The mean duration of major suppression efforts 
was 40 days, with a maximum of 141 days. Seventy-
seven percent of the fires burned primarily during 
the summer quarter (July, August, and September).

The total suppression cost for these fires was $2.41 
billion, with an average cost of just under $7 mil-
lion in Forest Service expenditures. For the sam-
ple of 135 large wildfires with transactions coded 
based on recipient addresses, the amount of local 
spending varied considerably between fires, from 
zero to $18.7 million. Local suppression spending 
accounted for from zero to 39 percent of total sup-
pression spending; on average it was nine percent.

Although the 124 affected counties all experienced 
at least one large wildfire, the affected economies 
were not all the same. Eighty-two percent of the 
counties had populations less than 250,000. Twen-
ty-four percent had economies that relied on fed-
eral or state government, 22 percent had service-
based economies, and 38 percent were reliant on 
recreation-related industries7 (see Figure 2, page 
3). In addition, some of the counties experienced 
fires more frequently than others. Forty-eight per-
cent experienced only one fire during the study 
period, 16 percent experienced two fires, and 36 
percent experienced three or more fires, with a 
maximum of 21 wildfires occurring over the five-
year period in Siskiyou County, California. 
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Fire costs

$1.0 - 1.9m

$1.9 - 3.5m

$3.5 - 6.4m

$6.4 - 11.5m
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Figure 1 Large fires

Figure 2 Large fire location and types of counties
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The effect of large wildfires on 
local labor markets
To better understand the impacts that large wild-
fires had on local labor markets, we examined the 
average employment and wages in counties during 
the quarters when large wildfires were burning in 
comparison to average statewide employment and 
average wages for that month. In general, there was 
no significant difference in labor market trends 
between fire and nonfire affected counties. How-
ever, in quarters when a county had a wildfire, the 
employment and the average wage increased. Em-
ployment in the county increased 1.54 percent over 
the statewide average rate, and the average wage 
increased by 0.90 percent (see Table 1, page 4, and 
Table 2, page 5). These increases suggest that, in 
the short term, the local economic impacts of large 
wildfires were positive as employment and wages 
tended to grow faster than expected given statewide 
trends.

Large wildfires also affect adjacent counties, which 
experienced a 0.43 percent increase in the aver-
age wage. The employment rate in adjacent coun-
ties showed no difference from statewide trends. 
Taken together, we would expect an average wage 
increase of 1.33 percent when large wildfires 
burned in the county and two adjacent counties 
in the same quarter.

More than three-quarters of the large wildfires from 
2004 to 2008 burned primarily during the summer 
quarter. To determine whether the summer season 
was responsible for any of the observed changes in 
employment and wages, we also examined employ-
ment and wage growth during the summer quarter. 
We found that the effect of large wildfires on local 
labor markets remained significant even after con-
trolling for summer seasonal trends.

The economic geography of the impacts of 
large wildfires
To better understand how local labor market chang-
es were connected with different types of local 
economies, we examined the changes that occurred 
in metropolitan compared to nonmetropolitan 
counties, in government-dominated, service-dom-
inated, and nonmetro recreation counties, and in 

counties where multiple wildfire events occurred 
over time. We found that increases in employment 
and wages were similar to the overall average for 
both metropolitan and rural counties, with no sig-
nificant differences.

However, we found that counties that were eco-
nomically reliant on different economic sectors did 
experience different employment and wage growth 
when large wildfires occurred. Both government-
dependent and nonmetro recreation counties8 ex-
perienced greater-than-average increases in quar-
terly employment when large wildfires occurred in 
the county, but only government-dependent coun-
ties also experienced an increase in the average 
wage. Employment and wage increases in service- 
dependent economies did not differ from statewide 
trends. Among these three classifications, non-
metro recreation counties experienced the greatest 
growth in employment, with a 4.11 percent increase 
during the quarter of large wildfires. The average 
wage in recreation counties during wildfire quar-
ters, however, did not differ from statewide trends. 
In government-dependent counties, employment 
increased 1.75 percent, and the average wage grew 
3.27 percent during the quarter of a large wildfire—
a greater increase in wages than for any other type 
of county.

Counties with frequent wildfires also experienced 
employment increases, but had wages that were 
similar to statewide trends. In these counties, sep-
arate wildfires burned at different times. During 
the quarters that wildfires burned in these coun-
ties, the employment rate increased 2.34 percent, 
on average. In counties that experienced multiple 
wildfires during the same quarter, however, there 
was no additional increase in either employment 
or wages. This suggests that the commonality of 
wildfires in a county has a strong impact on em-
ployment increases, while one season with multiple 
fires may be less important.

The increase in wages that occurred in counties ad-
jacent to a large wildfire remained consistent across 
county classifications. A fire in an adjacent county 
contributed an average wage increase of 0.43–0.45 
percent regardless of metropolitan or rural status, 
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economic classifications, or commonality of fire in 
the county. Akin to the absent impact of large wild-
fires on adjacent county employment rates overall, 
a fire in an adjacent county did not significantly 
impact the employment rate in any type of county. 

The impact of suppression spending 
To understand how different levels of suppression 
spending affected local labor markets, we exam-
ined the effect of total suppression spending and 
local suppression spending on employment and 
average wage growth. Total suppression spending 
included all federal expenditures on large wildfire 
suppression in the county plus adjacent counties. 
Local suppression spending considered the total 
amount of money that was awarded to vendors in 
the same county as the wildfire.

As total suppression spending increased, there was 
a small increase in the average wage (a 0.01 per-
cent increase in wages per $1 million spent), but 
no change to employment during the quarter. The 
small increase in the average wage was correlated 
with spending in adjacent counties, and not with 
spending in the county itself.

The amount of suppression money that was spent 
locally was correlated with a larger impact on local 
employment and wage rates. For every $1 million 
spent locally, the employment growth rate in the 
county for the quarter increased 0.92 percent. For 
every $1 million that was spent locally, the aver-
age wage decreased 0.52 percent. As local suppres-
sion spending on wildfires increased, therefore, 
the wage rate in the county decreased while the 
number of jobs increased.

Summary
To better understand the impacts of large wildfires 
on local economies, first we examined employ-
ment and wage data for the 124 counties in the 11 
western states that experienced 346 large wildfires 
from 2004 to 2008. We found that overall, both em-
ployment and average wages increased beyond the 
statewide average in counties during quarters when 
large wildfires were active. An increase in wages, 
but not employment, also occurred in counties ad-
jacent to large wildfires.

Second, we explored the employment and wage 
impacts between different types of counties. We 
found additional increases in the employment rate 
in counties that were economically reliant on gov-
ernment or recreation sectors, and in counties that 
experienced wildfires in multiple quarters of the 
study period. The changes in average wages be-
tween these types of counties varied. For example, 
government-dependent counties also experienced 
greater increases in wages during quarters with 
wildfires. In recreation counties and counties in 
which wildfires were common, however, wages 
did not differ significantly from statewide trends. 
Although our data do not isolate the added em-
ployment with associated wages, they suggest that 
employment added during large wildfires may pay 
differently depending on the type of county where 
it is added. Jobs added in government counties paid 
greater wages than jobs added in other types of 
counties. Wages for fire-associated jobs in govern-
ment sectors, for instance, may increase to include 
hazard and overtime pay, while similar pay sched-
ules may not exist for employment in other sectors. 
However, it is important to note that the added jobs 
in these government-dependent counties may not 
have occurred in government sectors. Likewise, 
added employment in recreation counties did not 
necessarily occur in recreation sectors. In fact, 
previous research suggests that recreation-related 
employment and wages may decline during larger 
wildfires.9

Third, we examined the impact of suppression 
spending on local employment and wages. We 
found that increasing total suppression costs for 
wildfires had minimal impact on local employ-
ment and wages, but increasing local suppression 
spending had a great impact on local employment 
and wages. This suggests that the overall cost of 
fires had little impact on local economies, whereas 
the overall amount that was spent in the county 
had a great impact, regardless of the proportion of 
spending that it represented. On average, for every 
$1 million of suppression spending in the county of 
the fire, employment increased nearly one percent 
and average wages decreased one half of a percent.

In contrast to government-dependent counties,  
recreation counties, and counties commonly af-
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fected by wildfires, counties with increased local 
spending did not experience increasing or steady 
wages as employment rates increased. Instead, the 
employment growth observed as local suppression 
spending increased was accompanied by decreas-
ing average wages. This suggests again that the 
range of employment required in wildfire suppres-
sion spans a variety of pay scales, and that overall, 
the increased employment observed with increased 
local spending included jobs that either paid less 
than the average wage or were of limited duration 
across the quarter.

Conclusion

Large wildfires require a multitude of direct sup-
pression and suppression support services. Al-
though the overall impacts of large wildfires on lo-
cal economies are complex and dynamic over time, 
the increased activity during suppression can affect 
local economies during the wildfire. This research 
demonstrates that the initial impacts—those oc-
curring during the same quarter as the fire—are 
often positive as, in general, both employment and 
wages increased in counties when large wildfires 
were burning. The impacts on all counties are not 
likely equal, however. Based on our results, we 
would expect government-dependent, recreation 
counties, and counties with frequent wildfires to 
experience the greatest increases in employment, 
and we would expect government-dependent coun-
ties to experience the greatest average wage rate 
increases. Additional investigation is required to 
determine how long these employment and wage 
impacts persist; they may well dissipate quickly 
and even reverse  in subsequent quarters.

Furthermore, we would expect the employment 
and wage impacts to vary depending on how much 
suppression spending occurred in the county of 
the wildfire. The people, equipment, and skills in-
volved in suppression and suppression support ser-
vices may come from nearby communities or from 
locations much farther away. Our results suggest 
that, as local suppression spending on wildfires in-
creases, employment in the county increases while 
the average wage decreases. Given the current de-
cade-long trend of growing suppression costs and 
projections for further increases in the future, we 
might expect the distribution of suppression spend-
ing to play an increasingly important role in our 
understanding of the impacts of wildfires on local 
economies.



 The effect of large wildfires on local labor markets      9

Endotes
 1 J. Burchfield, “Community Impacts of Large Wildfire Events: 

Consequences of Actions After the Fire.” Pages 124–140 in 
T.C. Daniel, M.S. Carroll, C. Moseley, C. Raish, eds. People, Fire, 
and Forests: A Synthesis of Wildfire Social Science (Corvallis, 
Oregon: OSU Press, 2007). M.S. Carroll, P.J Cohn, D.N. 
Seesholtz, L.L. Higgins, “Fire as a Galvanizing and Fragmenting 
Influence on Communities: The Case of the Rodeo-Chediski 
Fire.” Society & Natural Resources 18 (2005): 301–320. Y. 
Kumagai, J.C. Bliss, S.E. Daniels, M.S. Carroll, “Research on 
Causal Attribution of Wildfire: An Exploratory Multiple-Methods 
Approach.” Society & Natural Resources 17 (2004): 113–127.

2 A.R. Belasen, S.W. Polachek, “How Hurricanes Affect Wages 
and Employment in Local Labor Markets.” American Economic 
Review: Papers and Proceedings 98 (2008): 49–53. B.T. Ewing, 
J.B. Kruse, M.A. Thompson, “Twister! Employment Responses to 
the May 3, 1999, Oklahoma City Tornado.” Applied Economics 
41, No. 6 (2009): 691–702.

3 B. Kent, et al., “Social and Economic Issues of the Hayman Fire.” 
Pages 315–396. Hayman Fire Case Studies. U.S. Department 
of Agriculture, Forest Service, Rocky Mountain Research Station: 
RMRS-GTR-114, 2003. D.T. Butry, D.E. Mercer, J.R. Prestemon, 
J.M. Pye, T.P. Holmes, “What Is the Price of Catastrophic 
Wildfire?” Journal of Forestry 99 (2001): 9–17.

4 T.C. Daniel, M.S. Carroll, C. Moseley, C. Raish, eds, People, Fire, 
and Forests: A Synthesis of Wildfire Social Science (Corvallis, 
Oregon: OSU Press, 2007). K.M. Gebert, D.E. Calkin, J. Yoder, 
“Estimating Suppression Expenditures for Individual Large 
Wildland Fires.” Western Journal of Applied Forestry 22 (2007): 
188–196. J.P. Prestemon, K. Abt, K. Gebert, “Suppression Cost 
Forecasts in Advance of Wildfire Seasons.” Forest Science 54 
(2008): 381–396.

5 K.M Gebert, D.E. Calkin, J. Yoder, “Estimating Suppression 
Expenditures for Individual Large Wildland Fires.” Western Journal 
of Applied Forestry 22 (207): 188–196. J. Liang, D.E. Calkin, 
K.M. Gebert, T.J. Venn, Silverstein R.P., “Factors Influencing Large 
Wildland Fire Suppression Expenditures.” Journal of Wildland Fire 
17, No.5 (2008): 650–659.

6 A detailed description of methodology is presented in a 
forthcoming peer-reviewed article. For detailed information on 
model factors, construction, and operation, please contact the 
authors of this working paper.

7 County classifications based on USDA Economic Research 
Service county economic types, www.ers.usda.gov/data-
products/county-typology-codes/descriptions-and-maps 
.aspx#nonrec.

8 Note that the economic classification of “government-dependent” 
and “service-dependent” are mutually exclusive whereas 
“nonmetro recreation counties” can also be government or service 
dependent.

9 M. Nielsen-Pincus, C. Moseley, and E.J. Davis, Fire Suppression 
Costs and Impacts of the 2008 Wildfires in Trinity County, 
California. EWP Working Paper 31, University of Oregon, 
Eugene, 2011. ewp.uoregon.edu/sites/ewp.uoregon.edu/files/
WP_31.pdf. B. Kent et al., “Social and economic issues of the 
Hayman Fire.” Pages 315–396 in Hayman Fire Case Studies. 
(U.S. Department of Agriculture, Forest Service, Rocky Mountain 
Research Station: RMRS-GTR-114, 2003). D.T. Butry, D.E. 
Mercer, J.R. Prestemon, J.M. Pye, T.P. Holmes, “What is the Price 
of Catastrophic Wildfire?” Journal of Forestry 99, No. 1 (2001): 
9–17.

http://ewp.uoregon.edu/sites/ewp.uoregon.edu/files/WP_31.pdf
http://ewp.uoregon.edu/sites/ewp.uoregon.edu/files/WP_31.pdf
http://www.ers.usda.gov/data-products/county-typology-codes/descriptions-and-maps.aspx%23nonrec



