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Abstract

Research indicates that farmers” demographic characteristics and production practices have
safety and health implications. However, current systems do not identify organic farmers
independently from conventional farmers, and literature on how organic and conventional
farmers compare is very limited. We conducted a secondary analysis of 2012 Census of
Agriculture data to compare organic and non-organic farms and principal operators (POs) in
New Mexico (NM). Organic farms were smaller in size, and POs of farms with organic sales
were significantly younger (55.8+9.5 vs. 60.5+5.5 years) and less experienced (19.5+6.8 vs.
25.2+6.8 years). Significant differences were also found in POs ethnicity, race, and primary
occupation. More farms with organic sales had a female PO compared to farms with non-organic
sales (27% vs. 19%). Other significant differences related to work arrangements, household
income, living conditions, and access to Internet. National surveys and regional studies may not
accurately typify and describe the local organic producer, which is essential in order to advance
policy, develop health interventions, and properly address occupational safety and risk among
organic farmers. This study makes a unique contribution to understanding the importance of

surveillance and collecting place-based data that are specific to the organic producer.
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Introduction

Injury, illness, and fatality tracking systems do not identify organic farmers independently from
conventional farmers and little is known about organic farmers and the factors that may
contribute to occupational injury and illness.™? This gap in reporting must be addressed, as
according to the National Institute for Occupational safety and Health (NIOSH), the fatality rate
for crop production workers is one of the highest of any industry and every day approximately
100 agricultural workers suffer a lost-work-time injury.® Similarly, according to the United
States Department of Agriculture (USDA) the number of organic farms continues to grow
globally. The latest official report indicates that there are more than 45,500 certified organic

operations worldwide, with more than 62% located in the US.*

Differences in demographics and practices between organic and non-organic farmers have
potential safety and health implications. For instance, demographics influence beliefs,
perceptions, social relations and behaviors. Sex, age race, ethnicity, education, and income are
related to behavior and biologic processes (e.g. mortality and morbidity), and are strong
predictors of health outcomes.® Data show that the general farming population in the US, mainly
composed of white male producers, is decreasing in size and increasing in average age.® In
contracts, organic farming is increasing and the organic farmer is younger, more educated, and
more diverse in terms of sex and racial composition.” Regarding practices, a unique feature of
organic farming is the no use of synthetic chemicals, which is a protective factor as exposure to
synthetic pesticides and fertilizers constitutes an environmental hazard resulting in adverse
health effects.®® Different level of risk between organic and conventional farming may also exist

related to manual cultivation and harvesting. While a high majority of organic and conventional
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farms in the US are small (gross cash farm income under $250,000) and common production
practices such as the use of hand tools and small machinery may not differ between both groups,
other factors should be considered. For instance, most organic farmers do not use any pesticides
and rely more on manual practices (e.g. manual weeding) which increase physical risks for
musculoskeletal conditions. These manual practices potentially increase time spent outdoors

exposed to weather, dust, insects and other potential hazards.?

In summary, little is known about organic farmers and the potential risk for occupational injury
and illness of organic agriculture. This is because current occupational surveillance systems have
not kept up with the rapid increase in the number of organic farmers. Injury, illness, and fatality
among organic farmers are not reported by any major tracking system, and most occupational
health databases do not identify organic farmers independently from conventional farmers.'2
Examples are the US Department of Labor (USDL) Injuries, Ilinesses, and Fatalities (I1F)
program and the National Agricultural Workers Survey (NAWS), which do not identify organic
producers. IIF provides annual data by incident, industry, geography, occupation, and other
characteristics through the Survey of Occupational Injuries and Ilinesses (SOII) and the Census
of Fatal Occupational Injuries;'® NAWS collects demographic, employment, and health data of
crop workers.* The Occupational Injury Surveillance of Production Agriculture (OISPA)
survey, by the Centers for Disease Control and Prevention (CDC) and

NIOSH, provides estimates for the number of occupational injuries to adults but does not
identify organic farmers.*2 These are existing surveillance systems that could seemingly integrate
an “organic” category into their pre-existing data collection framework. A missed opportunity

was the Farm Safety Survey (FSS), conducted in 2006 and 2011 by the USDA and the National

d0i:10.20944/preprints202109.0334.v1
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Agricultural Statistics Service (NASS). It produced national estimates of specific injury and

health hazards but did not categorized organic farmers.'3

While there are reliable occupation data and extensive literature on agricultural workers, there is
a lack of knowledge concerning occupational safety and health factors that may be unique to
organic farmers. The purpose of this study was to address the gap in occupational surveillance
data on organic farmers. Specifically, this study explored differences in demographics and
production practices between organic and conventional principal operators (POs), and the
potential implications for occupational safety and health and ultimately for health education and

promotion.

Methods

This ecological study analyzed secondary, population-level data obtained from the USDA’s 2012
National Census of Agriculture (COA). The 2012 COA is particularly relevant because it
collected data on both organic and conventional farmers, including limited sociodemographic
variables, using a unique tool. This allows for more reliable comparative studies. The COA is
conducted every five years and in 2012 was mailed to 3,009,641 farms in the US that produced
and sold, or normally would have sold, >$1,000 of agricultural products during the census year.
It had an 80% response rate and results were adjusted for under-coverage, nonresponse, and

misclassification (14 USDA, 2012).1

Population

d0i:10.20944/preprints202109.0334.v1
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This study focused on principal operators (POs) of NM farms. The population included both,
conventional farms and farms with sales from certified or exempt organic crops and/or livestock.
An “operator” may be the owner of the farm, a hired manager, tenant, renter, or sharecropper,

and they may perform various tasks ranging from manual labor to office tasks.

Data

PO characteristics and practices were manually extracted from the 2012 USDA COA’s “Special
Organics Tabulation” subject series report and entered into a Microsoft Excel spreadsheet. Data
for variables were reported as averages, and their corresponding standard deviations were
downloaded using the USDA QuickStats tool. A new category was created for “farms with no
organic sales” by subtracting the number of “farms with any organic sales” from the number of
“all farms.” All data were reported as count data (humber of farms), except for variables
concerning age of PO, number of years on any operation, production expense per farm, and

number of workers hired, all of which were reported as averages.

Tables 1-3 present all variables included for analysis. In general, variables were compared across
the categories of “farms with any organic sales” and “farms with no organic sales.” The only
exception to this was the variable comparing average age of POs of “farms with any organic
sales” to the average age of POs of “all farms,” as well as the variable comparing “average years
operating any farm” for POs of “farms with >50% of total sales from organic sales” to “average
years operating any farm” for POs of “all farms.” This was because data reported for the variable
“average age of PO” were reported as a calculated average for “farms with any organic sales”

and “all farms.” Due to the lack of raw data, it was not possible to re-calculate variables reported
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as averages to represent a category for “farms with no organic sales.” However, based on the
small percent of organic POs included in POs of all farms, we assumed that the average age for
non-organic POs was approximately the same as that of POs of all farms, and average age was

compared between POs of organic farms and POs of all farms, which includes organic farms.

Data on the variable “average years operating any farm” were also reported as a calculated
average for POs of “farms with less than 50 percent of total sales from organic sales,” “farms
with 50 percent or more of total sales from organic sales,” and “all farms.” Again, due to the
small percent of POs of farms with 50 percent or more of total sales from organic sales included
in POs of all farms, we assumed that the average years operating any farm for non-organic POs

were approximately the same as that of POs of all farms.

Data concerning average production expense per farm and number of workers hired for each
farm were presented for “farms with less than 50 percent of total sales from organic sales,”
“farms with 50 percent or more of total sales from organic sales,” and “all farms.” In this case,
raw data concerning number of farms and total production cost in dollars were provided for each
farm category, making it possible to calculate the average production expense per farm for
“farms with any organic sales,” as well as “farms with no organic sales.” Likewise, the number
of farms that hired workers and the total number of workers hired were reported for farming
categories, making it possible to calculate the average number of workers hired for “farms with

any organic sales” as well as “farms with no organic sales.”
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Variables were compared between “farms with any organic sales” and “farms with no organic
sales” using two samples proportion z-tests computed in STATA 15.0 (StataCorp., 2017). Two
samples independent t-test analyses were used to compare variables reported as averages in the
2012 USDA COA. The assumption of independence of samples was relaxed in order to perform
the t-tests for average age of PO and average number of years on any operation. All analyses

were performed at the 5% significance level.

Results

Table 1 presents 2012 USDA COA descriptive data on NM farms with organic and non-organic
sales. Overall, organic farms represented less than 1% of all farms. Approximately half (53%) of
the farms were smaller than 10 acres, while less than a third (32%) of those with non-organic
sales were below the 10 acre threshold. Conversely, 5% of organic farms were 500 acres or

larger, while 25% of farms with non-organic sales were at least 500 acres in size.

<<Table 1 about here>>

POs of farms with organic sales were significantly younger (55.8+9.5 years) than their non-
organic counterparts (60.5£5.5) and less experienced (19.5+6.8 vs. 25.2+6.8 years). Significant
differences were also found in POs ethnicity, race, and primary occupation. Also, more farms
with organic sales had a female PO compared to farms with non-organic sales (27% vs. 19%)

(Table 2).

<<Table 2 about here>>

d0i:10.20944/preprints202109.0334.v1
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Significant differences were found in production expenses and enrollment in crop insurance
programs between farms with organic and non-organic sales. Additionally, the proportion of
farms with organic sales that used conventional tillage practices was significantly higher than
that of non-organic farms. Lastly, the proportion of farms that marketed products through CSA
programs was significantly different between organic and non-organic farms (15% vs. 0.7%)

(Table 3).

<<Table 3 about here>>

Other significant differences between the POs of organic and non-organic farms related to work
arrangements, household income, living conditions, and access to Internet. No significant
differences were found between the proportion of organic and non-organic POs that indicated a

total of 1-2 people living in their household (Tables 2, 3).

Discussion
The overall finding of this study is that in NM, there are significant differences between organic
and non-organic farms and PO characteristics. This has relevant implications for occupational

safety and health research, interventions, allocation of resources, and policy development.

Results indicate that more NM organic farms were small, had lower total sales, hired less
workers and had more irrigated land than conventional farms (see Table 1). These differences

should be considered when assessing occupational safety and risk, as workers in small business
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are exposed to higher health and safety risks compared to larger business,*® and have more
difficulty assessing and controlling these risks.*® Furthermore, most occupational laws and
regulatory agencies are designed for large businesses, leaving smaller ones unprotected in terms
of reporting and enforcement. Similarly, small farms may have more economic pressures that
influence the use of less-expensive production methods and equipment, possibly increasing
injury risk. Small size may also mean more seasonal and labor-intensive work, more exposure to
changing and extreme weather conditions, and more concentrated periods of work. All of these
factors may lead to time pressures, stress, and fatigue, which are linked to increased risk of
workplace incident and injury. Conversely, smaller farms may not use, or use less, heavy
equipment and machinery which are known sources of fatality and injury among agriculture

workers.217

Regarding personal characteristics, POs of farms with organic sales were more educated,
significantly younger, and less experienced compared to non-organic farms. Individual
characteristics affect risk for injury, and studies have found that younger and less educated
workers have an increased risk for injury.'® In addition, farmers 65+ years of age have an
increased risk of injury. This is in part due to functional limitations such as musculoskeletal
disorders and hearing loss, and also to the use older machinery and not wearing protective gear

when operating machinery and equipment.*®

More organic farms had female operators compared to farms with non-organic sales. Women
face unique agricultural health risks related to different physiology, gender norms, and biologic

mechanisms.?% They may experience different ergonomic-related injuries than men due to

10
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differences in size and stature, and may have an increased risk of accidents involving machinery
that has generally been designed to accommodate male physiques. Additionally, due to the
gendered nature of agriculture work, women are less likely to receive valuable tacit knowledge
concerning farming practices and safety, which is more commonly passed along to men.?
Research also suggests that male workers in traditionally male-dominated fields have more
control over their work duties and often receive more safety training than do their female

colleagues.?*

Differences in production practices are relevant to risk assessment. For instance, a large
proportion of farms with organic sales reported using conventional tillage practices, which may
constitute an added risk as tillage usually requires the use of machinery and equipment, such as
tractors -which are involved in the majority of workplace incidents and deaths occurring on
farms.® Finally, Internet access and marketing through CSA may also be relevant. Internet access
may be a useful tool in staying informed about current agricultural policy and regulations, as
well as staying connected to a larger community, which may provide interaction and social
support. Additionally, marketing through CSA’s may improve feelings of social support,

decrease stress for farmers, and contribute to human development at the local level.?2

Limitations

To the authors’ knowledge, this is the first study to use data from a large, national source to
compare demographic characteristics of organic and non-organic producers in order to explore
occupational safety and health issues. Manual transcription from USDA reports was conducted,

which may have resulted in transcription error. Misclassification may have occurred because

11
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results are reported for both crop and livestock operations. We assumed that organic farmers in
this analysis were not exposed to occupational hazards that affect non-organic POs, such as
pesticides and chemicals. This may not be the case, since POs with any organic sales may also
have non-organic sales. This study did not estimate risk, but rather explored personal and

occupational factors that may play a role in injury and illness.

Conclusion

Sociodemographic characteristics and production practices differ between organic and non-
organic producers. This study makes a unigque contribution to understanding the importance of
collecting place-based surveillance data on organic farmers and exploring occupational safety
and health factors faced by this population. Understanding and quantifying these differences is
essential for occupational safety and health practice, allocation of resources, and policy

development.

12
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Table 1. Farm Characteristics (NM)

Farms With Any Farms with No Organic
All Farms Organic Sales Sales
N=24,721 N= 153 N= 24,568
(0.6% of all NM farms) | (99.4% of all NM farms)
N (%% N (%% N (%%

Crop Farms (According
to NAICS Classification)

16,176 (65%)

125 (82%)

16,051 (65%)

Size of Farm
1-9 Acres 7,861 (32%) 81 (53%) 7,780 (32%)
10-499 Acres 10,606 (43%) 64 (42%) 10,542 (43%)
>500 Acres 6,254 (25%) 8 (5%) 6,246 (25%)
Average Total $99,483 $86,445 $99,564
Production Expenses per
Farm
Average Total Sales per $103,157 $85,275 $103,268
Farm
Farm is Family or 21,610 (87%) 115 (75%) 21,495 (87%)
Individual-owned
Average Number of 4 3 4
Workers Hired Per Farm
Irrigated Land 11,430 (46%) 147 (96%) 11,283 (46%)
Farm had Renewable 1,279 (5%) 32 (21%) 1,247 (5%)

Energy Producing
System

20%=column percentage

17
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Table 2. Principal Operator Demographics (NM)

Farms- Any Farms- No
Demoaranhics Organic Sales Organic Sales
grap N=153 N=24,568
N (%7) N (%7)
Sex
Male 112 (73%) 19,832 (81%)*
Female 41 (27%) 4,736 (19%)*
Place of Residence: On Farm 0 .
Operated 134 (88%) 18,018 (73%)
Spanish, Hispanic, or Latino Origin 39 (25%) 9,338 (38%)*
Race®
American Indian or Alaska 0 (0%) 5,202 (21%6)**
Native
Asian 0 (0%) 29 (0%)
Black or African American 0 (0%) 39 (0%)
White 153 (100%) 19,140 (78%)**
Principal Operator is a Hired 8 (5%) 1,038 (4%)

Manager

Number of People Living in Household

1-2 people 101 (66%) 16,272 (66%)
>2 people 52 (34%) 8,296 (34%)
Primary Occupation: Farming 91 (59%) 12,301 (50%)*

Percent of Total Household Income Coming from Farming

<25% 94 (61%) 20,102 (82%)**
25-100% 59 (39%) 4,466 (18%)**
<35 Years Old 18 (12%) 1,182 (5%)*
35-49 Years Old 24 (16%) 3,680 (15%)
50-69 Years Old 92 (60%) 12,998 (53%)
70+ Years Old 19 (12%) 6,708 (27%)**
@/resr.aigesgg.)e of Principal Operator 558+ 95 60.5 + 5 5%
Years Operating Any Farm
<4 years 23 (15%) 1,671 (7%)*
5-9 years 29 (19%) 2,739 (11%)*
>10 years 101 (66%) 20,158 (82%)**
Average Years Operating Any Farm 195+ 6.8 25 2 + 6.8**

(Yrs.£S.D.)

2%%=column percentage

® this table does not include all of the race categories reported in the 2012 USDA COA

*significantly different when compared to NM farms with any organic sales at the p<0.05 level
**significantly different when compared to NM farms with any organic sales at the p<0.0001 level
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Table 3. Farming Production Practices (NM)

Production Farms- Any Farms- No Organic
Practices Organic Sales Sales
N=153 N=24,568
N (%% N (%%
Farm Production
Expenses: Average $86,445 $99,564**
per Farm
Land Enrolled in
Crop Insurance 10 (6.5%) 1447 (5.9%)
Programs
Cropland on Which
?ﬁ[‘a‘éeengf:g'ices 53 (34.6%) 2,806 (11.4%)**
Were Used
Cropland on Which
No-Till Practices 18 (11.8%) 1,293 (5.3%)*
Were Used
Farm Had Internet 141 (92.2%) 13,655 (55.6%)**
Access
Farm Marketed
Products Through
Community 23 (15.0%) 173 (0.7%)**
Supported

Agriculture (CSA)
20%%=column percentage

*significantly different when compared to NM farms with any organic sales at the p<0.05 level
**significantly different when compared to NM farms with any organic sales at the p<0.0001 level
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