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Creating a National Coalition to Address  
Tractor Overturn Fatalities 

P. J. Tinc,  P. D. Ayers,  J. J. May,  M. A. Purschwitz,  J. A. Sorensen 

ABSTRACT. Tractor overturns continue to be the leading cause of death on U.S. farms. 
While rollover protective structures (ROPS) are effective in preventing these fatalities, 
they are underutilized due to a number of barriers. Past programs in the U.S. and abroad 
have targeted this area of agricultural safety; however, a national program is not yet in 
place for U.S. farmers. This study seeks to build a national partnership to address tractor 
overturn fatalities by increasing the number of tractors with ROPS. A diverse, multi-
sector steering committee has been organized and is working together using Whole Sys-
tem in a Room methods. This method brings together partners from nine stakeholder 
groups to identify and commit to a collaborative solution to the issue. 

Keywords. Collaboration, Partnership, ROPS, Tractor overturn, Whole system in a 
room. 

very day, farmers face a myriad of risks that can lead to injury or death. Agricul-
ture accounts for approximately 70% of the fatalities included in the agriculture, 
fishing, and forestry sector (Murphy et al., 2010). In 2012, this sector (with the 

addition of hunting) had the highest fatality rate of all occupations, 22.8 per 
100,000 workers, and the third highest number of fatalities, 509 (BLS, 2014). These sta-
tistics clearly demonstrate that agriculture continues to be one of the most dangerous oc-
cupations in the U.S. 

Within agriculture, the highest risk of fatality is from tractor rollovers (CDC, 2013). 
Between 1992 and 2005, 1,412 farm workers died as a result of tractor overturns 
(NIOSH, 2009). Although overturn fatalities are preventable with the proper use of rollo-
ver protective structures (ROPS), which are available as roll bars or cabs and include 
seatbelts, only 51% to 59% of tractors in the U.S. are estimated to be equipped with 
ROPS (Loringer and Myers, 2008; Murphy et al., 2010). ASAE Standard S383.1 (and 
currently SAE J1194:1994) recommended that new tractors be equipped with ROPS 
(ASAE, 2004); however, ROPS were not provided as standard equipment until 1985 
(Job, 2008) and are not available for many tractors built before 1970 (Hallman, 2005). 

Loringer and Myers (2008) determined that factors such as farm size, operator age, 
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annual farm income, and whether the farm is a full-time or part-time operation are signif-
icant predictors of ROPS prevalence on U.S. farms. In addition, general economic con-
cerns, ROPS interference with farm tasks, and beliefs related to farm safety and the ne-
cessity of ROPS have been identified as barriers to retrofitting (Hard and Myers, 2011). 

In the past, there have been a number of attempts to increase the use of ROPS on 
farms. For example, Kentucky researchers stimulated an increase in ROPS prevalence 
with a combination of education and community promotion (Cole and Myers, 2002). Re-
bate and cost-savings programs have also been used successfully, both alone and in con-
junction with other efforts. Outside the U.S., multi-faceted programs, including publicity, 
rebates, and regulation, effectively placed a high number of ROPS kits on farms in multi-
ple Australian states, including Victoria (Day et al., 2003; Day and Rechnitzer, 2006; 
Franklin et al., 2006). Within the U.S., rebate programs in New York, Virginia, and North 
Carolina have been successful in providing ROPS kits to local farmers (Extension, 2012). 

The 2004 NIOSH Tractor Safety Initiative, a collaboration between the ten NIOSH 
Agricultural Safety and Health Centers, was created to address tractor overturn fatalities 
at the national level (Swenson, 2004). The initiative, which was in part designed to “es-
tablish a range of incentives to retire older tractors or retrofit them with ROPS,” deter-
mined that a necessary component of a national ROPS program is to reduce the financial 
burden of installing ROPS kits (Swenson, 2004). The program was to be led by partners 
from each of the NIOSH Agricultural Centers in a steering committee known as the Initi-
ative Leadership Council and include stakeholders from other organizations in the Inter-
ested Party Network (Swenson, 2004). 

In 2005, the Tractor Safety Initiative was funded, for two years, and led by researchers 
at the High Plains Intermountain Center for Agricultural Health and Safety (HICAHS, 
2007). This effort included research on the cost of overturn fatalities and injuries, ROPS 
policy, financial incentives, and social marketing of ROPS (HICAHS, 2007). Around the 
same time, an effort by the New York Center for Agricultural Medicine and Health 
(NYCAMH) to establish a social marketing campaign to promote ROPS was also funded 
(HICAHS, 2007; Sorensen et al., 2009). This program involved the use of tailored mes-
sages and rebates to encourage tractor owners and operators to retrofit their tractors with 
ROPS (HICAHS, 2007; Sorensen et al., 2009). 

The Tractor Safety Initiative used information from the New York ROPS program and 
its own results to develop its recommendations. These recommendations included: 
(1) developing a national agricultural tractor safety public health campaign, (2) using 
regional programs in high-risk areas to build a national ROPS rebate program, (3) ensur-
ing a stable distribution system for ROPS, (4) identifying funds and providing financial 
incentives for ROPS retrofitters, and (5) using a social marketing campaign to persuade 
farmers to retrofit their tractors (HICAHS, 2007). Although the Tractor Safety Initiative 
ended in 2007, the New York ROPS program was continued. 

In 2010, the promise of rebate programs was highlighted by the former director of the 
NIOSH Agriculture, Forestry, and Fishing Program, George Conway, who described the 
New York program as “successfully combining a rebate program for retrofitting older 
tractors with a very persuasive social marketing campaign” (Conway, 2010). 

Over the past decade, the proportion of tractors with rollover protection has inched 
upward, leading to anticipation that this problem will resolve itself in the foreseeable 
future. In the meantime, however, without intervention, the farm community will sustain 
hundreds of preventable deaths and many more disabling injuries. Further, a review of 
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the overturn fatality data reveals geographic differences, with the highest rates of over-
turn incidents occurring where hazardous topography coincides with strained farm eco-
nomics. Despite national trends favoring ROPS use, without financial assistance, thou-
sands of farmers in these regions will continue to experience excessive risk of overturn 
injury and fatality. 

Although considerable research has been conducted on identifying various means of 
increasing the number of ROPS-protected tractors, the development of a national ROPS 
strategy that builds on previous ROPS efforts, including the NIOSH Tractor Safety Initia-
tive, could greatly advance U.S. tractor safety efforts. In this article, we discuss the nec-
essary components of a national ROPS program and the research efforts for developing 
the necessary resources for providing these components. The research efforts that will be 
described mainly involve development of a multi-sector collaboration that will leverage 
the resources necessary to create a large-scale, national ROPS rebate program. 

Components of a National ROPS Program 
Administrative Support 

Based on the experiences of existing ROPS programs, extensive administrative sup-
port would be needed to process requests for logistical and financial assistance for ROPS 
installations. This administrative support would likely include both a web-based ordering 
system as well as a telephone hotline for tractor owners to call. Both of these components 
would address concerns related to the efforts required of farmers to identify, locate, price, 
and order the correct ROPS system for a specific tractor, making these critical program 
features (Hallman, 2005; Sorensen et al., 2009). A web-based system similar to the one 
described above has been created by the Southeast Center for Agricultural Health and 
Injury Prevention (University of Kentucky, 2010). This online ROPS guide and identifi-
cation system provides basic information about ROPS kits, allows users to view available 
ROPS kits for common tractor models, and provides some dealer information (University 
of Kentucky, 2010). In addition to guiding farmers through the identification and pur-
chase of ROPS kits, the administrative team would also be required to ensure completion 
of ROPS installation and subsequent rebate processing. 

Rebate Funding 
In addition to logistical challenges, the high costs of ROPS tend to discourage farmers 

from installation; however, rebates can significantly reduce the financial burden. In past 
and current programs, rebates have played an important role in encouraging farmers to 
retrofit their tractors. Thus, in addition to administrative support, funding would be need-
ed for rebates and incentives to encourage retrofitting. It is likely that rebate funds would 
have to be obtained through extensive fundraising efforts for each state or region. 

While rebates have been successful incentives in the past, the cost of ROPS kits, from 
both after-market and original equipment manufacturers, has increased over the last few 
years, deterring some farmers from purchasing (Sorensen et al., 2013a). In five states 
with ROPS rebate programs, 112 farmers who had requested quotes (out of 4,508 total) 
did not follow through with retrofitting because, despite available rebates of up to $865, 
out-of-pocket costs for ROPS kits were still “too expensive.” Another 45 farmers cited 
“financial timing” as their reason for not proceeding with the retrofit. To alleviate some 
of the cost-related barriers, it may be necessary to secure additional funding per ROPS, or 
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work with manufacturers to reduce the prices of ROPS kits. 

ROPS Supply 
ROPS supply could be another significant challenge to implementing a national cam-

paign. It is estimated that approximately 3,961,000 tractors are present on U.S. farms, and 
that between 1,624,010 and 1,940,890 of them do not have ROPS kits installed (Loringer 
and Myers, 2008; Murphy et al., 2010). Because nearly every tractor model requires a 
different ROPS design, bulk inventory is generally not available. It is imperative that 
manufacturers are prepared for increased ROPS sales to prevent farmers from becoming 
discouraged with backordered kits and lengthy processing. By knowing the tractor model 
distribution of previous ROPS retrofits, a strategic ROPS supply can be generated as the 
national ROPS program begins. Table 1 shows the ten most common tractors (without 
ROPS installed) found on farms in the U.S., as well as the ten tractors that are most often 
requested to be retrofitted through the Northeast ROPS program. 

Promotion 
Promotion efforts are an essential part of a ROPS program. Not only does promotion 

serve to educate populations who might not realize the danger of tractor rollovers, it also 
plays a role in encouraging farmers to retrofit. In the past, print advertisements tailored to 
farm populations have been used to persuade farmers to practice safe farming. It is likely 
that this method of promotion could again be successful. Further, promotions that provide 
additional incentives (e.g., a Carhartt jacket) to retrofitters could lead to increased suc-
cess. It is likely that promotion budgets will be quite high at the beginning of a national 
ROPS program, but will be reduced once the program is established. 

Building a National Coalition 
In order to create and implement a national ROPS program, collaborative relationships 

must be established. This sentiment is echoed in the NIOSH National Occupational Re-
search Agenda (NORA), which underscores the importance of collaborations, as well as 
the process of building and maintaining collaborations (NORA, 2008). The NORA goal 
involves increasing the reach of health and safety strategies to a greater number of work-
places by using collaborative partnerships to provide resources and support. 

In the past, farm safety efforts have failed because stakeholders were not adequately 
involved in the decision-making process. It has been argued that insufficient stakeholder 
support contributed to the recent failure of proposed legislation for child labor in agricul-

Table 1. The most common tractors found on U.S. farms without installed ROPS, and the tractors for 
which ROPS retrofits are most commonly requested through the Northeast ROPS program. 

Most common tractors on U.S. farms  
without ROPS kits installed[a] 

Most Commonly Requested 
ROPS Retrofits 

John Deere D John Deere 4020 
Ford/New Holland 2N/8N/8NAN/9N John Deer 3020 

John Deere 4020 Ford 8N 
International/Case 140/Farmall 140 Ford 5000 

Ford/New Holland Country British Ford 1884 International 1066 
International/Case Farmall C Ford 4000 

John Deere 3020 John Deere 3010 
Ford/New Holland 3000 John Deere 4010 
Ford/New Holland 4000 John Deere 4320 

Massey Ferguson A International 656 
[a] Personal communication with John Meyers; data collected in the 2006 Farm Safety Survey. 
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ture (Miller, 2012; Richardson, 2012; USDOL, 2012). For a ROPS initiative to avoid a 
similar fate, all stakeholders must be invited to the table, and their input must be wel-
comed and considered. 

Building a Multi-Sector ROPS Initiative 
Social Networking Analysis 

One of the biggest challenges that researchers face in creating extensive and encom-
passing collaborations is identifying the most invested and appropriate partners. To move 
forward in expanding ROPS programs, researchers at the Northeast Center for Occupa-
tional Health and Safety in Agriculture, Forestry, and Fishing used social networking 
analyses to identify key collaborators for a National Tractor Safety Coalition (NTSC) 
(Sorensen et al., 2013b). This method involved surveying agricultural organizations to 
identify stakeholders who have the necessary resources and interest to support a national 
initiative. Organizations were also asked to identify stakeholders who are viewed posi-
tively by other organizations and the farm community, and who have a demonstrated 
interest in tractor safety. The identified stakeholders were then surveyed to enumerate the 
degree to which they were connected to other organizations in the agricultural communi-
ty. Preference was given to organizations that had a centralized, well-connected role in 
the stakeholder network. 

National Tractor Safety Coalition (NTSC) 
As a result of the social networking analysis, twelve organizations were identified as 

key partners in agricultural health and safety and were invited to participate in the NTSC 
Steering Committee. Composed of researchers, health and safety organizations, insurance 
companies, financial institutions, manufacturer representatives, and other agricultural 
organizations, the NTSC seeks to fulfill the following mission: “To prevent tractor-
related injuries and deaths in U.S. agriculture by developing and implementing collabora-
tive, stakeholder-driven, evidence-based solutions.” 

Since June 2013, the NTSC Steering Committee has met monthly via teleconference 
and has conducted one in-person meeting. During the monthly calls, the group discusses 
relevant issues, allowing all participants to voice their opinions in a safe and open envi-
ronment. For topics that are left unresolved at the end of the meeting, members can pro-
vide their opinions to the organizing researchers, and decisions are made based on ma-
jority interest. 

Getting the Whole System in the Room 
During the initial meetings, the Steering Committee identified the need for a larger 

collaboration and additional resources in order to address tractor rollovers at a national 
level. Members have also acknowledged the need to ensure an adequate ROPS supply, 
which would require a concerted effort from ROPS and tractor manufacturers. As a re-
sult, a whole-systems approach was identified as a method of rallying a larger consortium 
of organizations for this endeavor. Ideally, this approach would allow for the partnership 
to gain support and resources from organizations and individuals across multiple sectors. 

The Whole System in a Room (WSR) methodology was developed by Future Search 
Network, a collaboration of volunteers who provide planning workshops to non-profit, 
non-governmental, and community organizations at low cost (Future Search, 2014a). 
Such events involve bringing together diverse stakeholder groups that have the potential 
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to contribute to a solution (Weisbord and Janoff, 2007). The basic tenet of WSR is that all 
members of a system should be involved in the decision-making and strategy implemen-
tation process. Through this process, organizations are invited to participate in a two to 
three day workshop at which they discuss the past, present, and future of an issue to iden-
tify common ground and a strategy for moving forward. Throughout the event, partici-
pants from each stakeholder group engage in small group discussions to work through the 
issues before collaborating with the group as a whole. At the end of the workshop, partic-
ipants are asked to commit to actions, on behalf of their parent organizations, that will 
contribute to change and to the common goals of the group (Future Search, 2014b). Upon 
completion of the event, goals and action plans will be reviewed periodically (e.g., at 
three, six, twelve month intervals) with participants to ensure progress is made. Progress 
is often defined as the completion of action items, by partners, after the workshop. 

In order to address tractor rollovers, the NTSC has invited 81 organizations across 
nine stakeholder groups to participate in a two-day WSR workshop and the NTSC. These 
stakeholder groups were formed based on primary organizational function and include: 

• Manufacturers 
• Agriculture organizations 
• Farm safety advocates 
• Researchers 
• Health and safety organizations 
• Financial and insurance groups 
• Government organizations 
• Private corporations 
• Media. 
While the overall goal of the WSR workshop is to encourage stakeholders to identify 

common ground and begin working toward a national ROPS program, the goals related to 
the program itself are identified collaboratively by workshop participants. Through the 
WSR process, each stakeholder group will identify tasks that they can accomplish to con-
tribute to the creation of a national ROPS program. Results of the WSR workshop will be 
published at a later time. 

Conclusions 
Tractor rollovers remain the leading cause of work-related death on farms; therefore, it 

is imperative that this issue be addressed at a national level. The experience of the recent-
ly proposed agricultural child labor law suggests that extensive and collaborative partner-
ships are necessary to facilitate lasting solutions in the farm community. The National 
Tractor Safety Coalition and the Whole System in a Room process aim to build these 
partnerships and develop a sustainable ROPS program in order to reduce the number one 
work-related killer of farmers: tractor rollovers. 
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