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Abstract 
 
Catastrophic wildfires in the western United States and Canada continue to be major threats to 
forests and people.  Logging machinery has been successfully adapted to aid wildland fire 
suppression, but the technologies vary greatly.  The use of logging equipment to fight wildland 
fires involves important issues: safety regulations, training concerns, and the use of machinery.  
Review of safety regulations and training schemes within state and federal organizations is 
underway. The modified equipment in use is so novel that guidance is needed for slope stability, 
operational feasibility, and specifications for safety and coordination.  Each season, more is 
learned about what the modified machines can do.  However, knowledge is still needed regarding 
the capabilities of the modified machines to improve the efficiency of firefighting.  The topic 
provides an interesting case-study relating to the adoption of innovation in complex 
organizations. 
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Catastrophic wildfires in the western United States and Canada continue to be major threats to 
valuable forests, resources, people, and infrastructure including powerlines.  In some 
circumstances logging machinery has been successfully adapted to aid suppression activities of 
wildland fires, but the new technologies vary greatly.  The wildland firefighting process is 
further complicated by the fact that public agencies commonly manage the wildfires, but rely on 
private contractors for supporting resources including mechanized equipment. 
 
The use of loggers and logging equipment to fight wildland fires involves three important issues: 
safety regulations for machine operators and adjacent firefighters, training for the private 
equipment contractors and the coordinating fire management team, as well as the machinery 
itself.  Our research addresses these concerns through the revision of Oregon’s wildland 
firefighting safety regulations, various training workshops and demonstrations, observation of 
firefighting equipment working at wildfires, founding a group to improve wildland firefighting 
with logging equipment in the Pacific Northwest, and development of new tools to assess the 
stability of forest machinery modified for firefighting. 
 
Safety and Training 
 
The Oregon Occupational Safety and Health Administration (OR-OSHA) is currently revising 
the rules covering wildland firefighting.  These regulations can be found in the Division 7 Forest 
Activities Code (OR-OSHA, 2003).  Unlike Federal OSHA, the state of Oregon addresses 
wildland firefighting (US Department of Labor, 2004).  The OR-OSHA Wildland Firefighting 
regulations cover machinery used in wildland fire suppression activities and provide guidance for 
their operation. 
 
A review of training schemes within state and federal organizations is also underway.  The 
modified equipment is so novel that guidance is needed for slope stability, operational feasibility, 
and specifications for tactics and operations.  Most machine modifications are unique; therefore, 
providing an all encompassing set of machine requirements would be impossible.  Despite 
obstacles, some training methods have successfully provided information on the new firefighting 
technologies. 
 
To educate firefighters, the Northern Rockies Coordinating Group (NRCG) conducted three 
Equipment Inspection Workshops during the spring of 2004.  These week-long courses allowed 
equipment inspectors, fire managers and contracting officers to learn proper equipment 
inspection procedures on a variety of fire equipment, ranging from busses and water tenders to 
skidgines and excavators (NRCG, 2004).  The NRCG has also proposed an update to the 
standard “Dozer Boss” firefighter course (S-232), which is currently under review by the 
National Wildfire Coordinating Group (NWCG).  This important step recognizes innovative 
wildland firefighting technology with potential for improved safety and efficiency. 
 



 
Figure 1:   Fire equipment inspectors learn about tracked-suppression machinery at a 2004 workshop offered by 

the Northern Rockies Coordinating Group (NRCG). 
 
Potentials 
 
Oregon State University (OSU) research is defining the issues and problems involved with 
modified equipment and engaging scientists and practitioners in the fields.  With each fire 
season, more is learned about what the modified machines can do.  However, firefighting tactics 
are slow to evolve; fire managers still use only traditional resources (handcrews, aircraft, 
engines, bulldozers) on most incidents. 
 
Mechanized equipment could revolutionize wildland firefighting.  Earthmoving machines have 
been used successfully without modifications.  Hydraulic excavators scratch firelines, swing 
fuels and logs, and remain available to rehabilitate after suppression.  Graders quickly repair 
access roads and dig firelines in light fuels.  Standard timber tools—including feller-bunchers 
and harvesters—cut trees and help create wide firelines to stop crown fires.  Log loaders 
equipped with grapples move logs and other debris to create fireline and clear roads. 
 
Modified machines have also supported fire suppression in the west.  These include machines 
supplemented with accessories including water tanks, pumps, hoses, foam systems, and fuel-
reduction attachments.  To identify the new tools, names such as “skidgines”, “superskidgines”, 
and “pumper-cats” have been coined.  While some of these new inventions are permanent 
modifications and committed as firefighting resources, others can be quickly adapted from a 
logging setup to a firefighting configuration. 



 

 
Figure 2:  Skidgine with remote-controlled water cannon at the 2004 Big Iron Demo in Montana. 
 
Despite these advancements in equipment technology, more knowledge about the capabilities of 
the modified machines to improve the efficiency of firefighting is needed. Once the equipment is 
better understood, contract and dispatch issues can be addressed and resolved.  The OSU 
research seeks to learn more about the entire process—from developing wildfire safety 
regulations to observing equipment in actual firefighting activities to gather productivity data.  
Presentations will be made to Pacific Northwest Incident Command Teams to share the results of 
the research and propose future studies. 
  
Incorporation 
 
The recognition and implementation of innovations in complex fire management organizations 
provides an interesting case-study.  Adoptions of technology in the forestry sector, including the 
fire subculture, may follow processes of classical diffusion of innovation theory of Everett 
Rogers (1962).  The classic curve of adoption of technologies follows the normal curve over time 
with innovators through laggards as percentages of the social system population (Figure 3). 



 
Figure 3:  Categories of adopters in the diffusion of innovation theory by Everett M. Rogers. 
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Rogers further outlines steps in the innovation decision process to consider: 
 

1. knowledge 
2. persuasion 
3. decision 
4. implementation 
5. confirmation 

 
Following this process leads to the adoption of the innovation or rejection (decision not to 
adopt). 
 
Within this system, examples of technology adoption have been influenced by the catastrophic 
nature of events.  Protective apparel (Nomex®) has undergone a long period of development, 
testing and incorporation into the fire community.  In contrast, when a new fire shelter became 
available, it was quickly mandated in the requirements (GSA) and standardized from the top 
down.  Just as quickly, some models were recalled when problems arose (NIFC, 2004).  
Similarly, loss of firefighters’ lives can quickly change firefighting strategies and tactics (SAF, 
2001). 
 
The social system of the fire suppression culture and institution has some unique factors that may 
tend to inhibit or accelerate the use of modified logging equipment to fight wildland fires.  In 
Table 1 below, we outline some factors and associate them with our estimates whether they 
would likely increase or decrease adoption of modified logging equipment. 



 
 

Table 1: Factors of wildfire suppression culture and institutions.  Increasing  or decreasing   likely 
adoption of modified logging equipment to fight wildfires. 

 
FACTOR 

 
Increase     Decrease    

 
Nationwide Incident Commanders 
some unfamiliar with equipment—
regional variation 

 

Hierarchal organization with vertical 
chain of command  or  

No permanent fire teams for full year 
but rather assembled for individual fires  

No Overhead Team Specialist for 
equipment as in Manual Felling  

Bias against equipment by Resource 
Protection Specialists and those 
favoring hand crews 

 

Entrepreneurial contractor sector with 
the equipment  

Defined & rigid training & qualifications 
system—need equipment in training 
scheme before adoption 

 

Anecdotal successes of equipment 
widely seen  

Disconnections between machine 
resource ordering, contracting (rates), & 
dispatch computer systems 

 

Variable specifications, Inspections, 
and Production rates for modified 
equipment 

 

No history of modified equipment use, 
little research information, few 
demonstrations of technology 

 

Flexibility (various functions) & 
Effectiveness along with cost benefits  

 
From our perspective, the use of modified logging equipment to fight wildland fires is already on 
the pathway of adoption of the technology.  We can identify the innovators, and some of the 
early adopters from what has taken place within Region One of the Forest Service.  The time 
frame to date appears to have taken about five years.  It remains to be seen how the innovation 
diffusion curve can take place in other Forest Service Regions and how the progress will 
continue in Region One.  
 



Summary 
 
Recognition and implementation of innovations in complex fire management organizations 
provides an interesting case-study.  Mechanized logging equipment has been used successfully in 
wildland firefighting.  The machines are designed for forest operations and offer potential 
improvements in safety and efficiency for wildland firefighters.  However, the incorporation of 
these resources into the wildland fire suppression system has been a slow process, and traditional 
tools such as bulldozers, engines, handcrews, airplanes, and helicopters are still prevalent.  Many 
factors contribute to the adoption of technology, perhaps following the classical diffusion of 
innovation theory of Everett Rogers.  Ideally, mechanized forest machinery will be considered 
when firefighters are looking for the safest and most efficient tools available.  Logging 
equipment will not replace traditional tools, but when used properly in combination with long-
established resources, they offer an enhanced wildland fire suppression system. 
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