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Executive Summary 
 
The demand for increased safety of the U.S. food supply has taken a prominent role in the public 
dialogue over the past few years. The U.S. Public Interest Research Group (PIRG) estimates that food 
borne illnesses due to microbial contamination were on pace in 2012 to double the incidences in 2011 
(United States Public Interest Research Group Education Fund, 2012). Fruits and vegetables, while 
necessary for a balanced diet, have been linked to serious foodborne illness outbreaks in the United 
States. According to a 2013 report from the U.S. Centers for Disease Control and Prevention (CDC), 
fruits and vegetables accounted for 46 percent of the 4,589 foodborne illness outbreaks between 1998 
and 2008 (Centers for Disease Control and Prevention [CDC], 2013).  In response, both the food 
industry and the federal government have pressured fruit and vegetable growers to implement on-
farm food safety safeguards that will protect public health.  While growers are keen to respond to 
market demand for safer food, there are inherent costs they must incur to do so.  This study 
investigates the cost of food safety measures among a sample of small and medium sized Oregon 
growers participating in the United States Department of Agriculture’s Good Agricultural Practices & 
Good Handling Practices Audit Verification Program (USDA GAP&GHP).  Cost data are also collected 
from other growers for comparison.  With the recent passage of the Food Safety Modernization Act, 
and the proposed Produce Safety Rule, GAP&GHP growers may have an advantage over growers with 
lower capital resources in their ability to respond to federal food safety regulations.  
 
For the past 15 years, the Food and Drug Administration (FDA) and U.S. Department of Agriculture 
(USDA) have provided farmers with food safety guidelines to reduce the risk of on-farm microbial 
contamination.  Guidance set forth by these federal agencies has prompted many wholesalers to 
require third party certification of produce growers’ on-farm food safety practices. To provide growers 
with general standards for growing, harvesting, and handling produce, the USDA developed the 
GAP&GHP Audit Verification Program.  In response to market demand for a safer food supply, many 
produce growers have become GAP&GHP certified and have adopted on-farm food safety measures 
to safeguard their product, maintain customer relationships, and protect public health. However, 
some small growers have not had the financial capacity to make costly on-farm improvements to 
meet GAP&GHP requirements due in part to their limited net farm income.   
 
Sixteen small and medium-sized diversified fruit and vegetable Oregon growers were surveyed to 
determine GAP&GHP certification status and associated costs.  All Oregon growers in this survey grow 
only fresh market crops and report labor activities such as monitoring fields, conducting farmworker 
trainings, and developing and implementing food safety management plans. Fresh vegetable 
production, while a small segment of Oregon agriculture often requires intensive production methods 
to increase yield. Often methods require hand harvesting techniques that result in high labor costs. 
Most farms reported gross sales of less than $250,000 and rely on a small workforce of fewer than 20 
seasonal, part-time, or full-time employees. While many growers reported competitive market benefits 
of GAP& GHP, only four growers reported active GAP&GHP certification, and only three reported that 
they were likely to undergo an audit in the next two years. Several major Oregon wholesalers are 
moving towards GAP&GHP requirements which may put non-GAP&GHP certified growers at a 
disadvantage in the marketplace.  
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“If people eat less fresh produce 

because they fear foodborne 

illness, or because food safety 

issues increase produce costs, 

more people will die from 

preventable illness.” – Oregon 

produce grower   

“The only barrier is cost, and it is a 

large barrier for us, as a small 

grower.” – Oregon produce 

grower   

On-farm food safety practices may translate to higher produce costs for consumers  

Findings from this study suggest that costs added by food safety 
measures will be passed on to produce customers when market 
demand is strong. Market research and a literature review of cost 
studies suggest that many small fresh fruit and vegetable growers 
serving local buyers would be hard hit by implementing a 
GAP&GHP program, unless they are able to recoup costs by 
increasing the farm-level value. In some instances, on-farm food 
safety practices may be a cost that the market (consumer) will bear 
in higher produce prices.    
 
Food safety costs among GAP&GHP farms ranged from $41 to $262 per acre. Larger farms may have a 
cost advantage because higher production on a larger land base may lower costs per unit of 
production.  Similarly, the smallest GAP&GHP certified farm reported the highest annual incurred costs 
and lowest annualized costs. Farms that were not GAP&GHP certified reported lower food safety 
expenses ranging from $17 to $144 per acre. While costs may appear significantly less among these 
farms, labor costs are not included in these estimates which were reported to be a significant expense 
among GAP&GHP farms.  

This study also suggests that low net income growers may incur 
food safety costs up to 24 percent of net income.  At the low end 
of the net income range it is clear that growers are quite 
significantly impacted by the cost of food safety and limited 
income growers would need to  shift the cost burden of food 
safety to buyers or they would experience major financial 
hardship.  These anticipated costs may help explain why some 
growers are skeptical of mandatory food safety programs.  While 
the literature on how cost affects produce consumption is mixed 
(Carlson &; Frazao, 2012) it has been reported as an obstacle to 
incorporating more fruits and vegetables into daily meals and 
snacks (Dong & Lin, 2009).  

 

Recommendation: Public health and agricultural sectors in Oregon should explore political and 
programmatic strategies that minimize the cost burden on both fruit and vegetables growers and 
consumers.  
 
 
 
 

http://www.orphi.org/
http://www.orphi.org/


PAGE 6 Oregon Public Health Institute  www.orphi.org tomorrow’s health today PAGE 6 Oregon Public Health Institute  www.orphi.org tomorrow’s health today 

 
 

“My products are better because 

they will be produced, harvested 

and sold under higher standards 

with USDA GAP.  I am also getting 

more efficient because of 

GAP&GHP.” – Oregon produce 

grower   

“We use a systems approach to 

food safety and think about it at 

every step: from cleaning tools at 

planting time to protecting 

harvested crops from sun and 

heat.” – Oregon produce grower   

Many growers are not convinced that food safety standards are necessary 
 
The move toward GAP&GHP certification is largely a response to 
industry protections for both legal liability and consumer food 
safety. In this study, growers maintain a range of opinions about 
the necessity for GAP&GHP food safety standards.  Farms that are 
unlikely to undergo a GAP&GHP audit in the next two years report 
that certification is unnecessary unless key buyers establish this 
requirement. Growers reported being motivated mainly by the 
practical desire to maintain sales and customer accounts when 
considering food safety certification. Many growers report that the 
associated costs, capacity to fulfill requirements and dearth of 
science-based evidence influence personal motivation to pursue 
GAP&GHP certification. Attitudinal difference was observed 
among growers by net farm income. Medium and large growers 
(as defined by net farm income in this study) were more 
supportive of GAP&GHP than small growers. This is due, in some 
part, to the ability of medium and large growers to draw upon 
financial resources to adopt on-farm food safety practices. Small 
growers maintain the attitude that a formal compliance system is 
unnecessary.  Many small growers may, in fact, be partially exempt 
from food safety regulations such as the proposed Produce Safety 
Rule. 

 

Recommendation: Local and federal implementing agencies, such as the Oregon Department of 
Agriculture, Oregon State University Extension’s Food Innovation Center and the Food and Drug 
Administration should cooperate to ensure science and risk- based standards are available to growers 
of all sizes to safeguard public health. 
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“I will ensure our farm stays under 

the qualification requirements 

[Tester Amendment] so we do not 

have to deal with the proposed 

Produce Rule.” – Oregon produce 

grower   

Industry pressure may force growers to diversify produce market channels 
 
Regional wholesale and retail buyers have begun to require that 
produce growers have GAP&GHP certification. Growers in this 
study were near unanimous that they would not pursue this 
certification unless key buyers adopted this food safety 
requirement.  Small growers report they would side step 
GAP&GHP by avoiding wholesale market channels or by working 
with retailers who would not require certification. These growers 
will continue to emphasize market channels with qualified end 
users1 such as farmers markets, restaurants, or directly to 
consumers. Irrespective of the proposed Produce Safety Rule, 
qualified end users maintain the right to require food  
safety certification of growers to prevent foodborne illness outbreaks.  
 
Recommendation: To protect public health, it will be a benefit for agriculture, food safety and 
environmental health agencies to coordinate food safety implementation strategies such as 
inspection, traceability, education and technical assistance.  
 
 
While this research provides insight on current on-farm food safety conditions on small and medium 
sized produce farms in Oregon, the results are not a representative sample for comparative analysis.  
In addition, observations for all cost categories are highly variable which prevents specific conclusions 
from being made. Despite this caveat, very few small farm studies have been conducted in the United 
States on food safety cost and this study suggests that scale-appropriate regulations are necessary to 
reduce financial burdens on small farms because the differences at the grower level may translate to 
variability in costs to achieve food safety standards. Further research on variable costs of food safety 
measures among fresh produce growers would greatly enhance the discussion on scale-appropriate 
regulations and help protect small growers from competitive disadvantage in direct and indirect 
market channels. 

  

                                                           
1 A qualified end user is either (a) the consumer of food or (b) a restaurant or retail establishment (such as a farmers market) that is located in 
the same state as the farm or not more than 275 miles away.  School food service programs are also included as a qualified end user. 
 

http://www.orphi.org/
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Introduction 
 
Consumer behavior research suggests that foodborne illness outbreaks lead to inelastic demand for 
the affected produce item. Consumers shift purchases away from the produce found to contain 
pathogens even if prices decline as a result of decreased demand (Faysal, Mittelhammer, & McCluskey, 
2009).  In October 1998, the U.S. Food and Drug Administration (FDA) issued a guidance document for 
the fresh fruit and vegetable industry which provided general guidelines for reducing the risk of 
contamination of fresh produce by microbial organisms.  To reduce the risk of on-farm microbial 
contamination and produce price volatility, many fresh fruits and vegetable wholesale buyers began 
requiring their suppliers to undergo 3rd party audits to provide assurance they were following FDA 
food safety guidelines.  
 
Many growers were not well-equipped with on-farm food safety facilities or practices to respond and 
requested guidance from the FDA.  This led the United States Department of Agriculture (USDA) 
Agricultural Marketing Service (AMS) and the Association of Fruit and Vegetable Inspection and 
Standardization Agencies (AFVISA) to develop the USDA GAP&GHP Audit Verification Program in 2002 
(United States Food and Drug Administration [FDA], 2013).  The GAP&GHP program provides the fruit 
and vegetable industry with general standards for growing, harvesting, handling, and packing 
produce grown on-farm. While GAP&GHP may help safeguard produce operations, it only benefits 
growers who have the financial resources to maintain annual certification, typically medium and large 
–scale farms, particularly vertically integrated farms that grow and pack their crops.  Many small farms 
may face financial and technical constraints to become GAP&GHP certified and may be squeezed out 
of economically viable market channels. More information about the GAP&GHP Audit Verification 
Program is located in Appendix A.  
 
The concern over food safety costs among small farms prevailed during the passage of the Food 
Safety Modernization Act (FSMA) in 2011, the first federal legislation requiring food safety standards, 
compliance, and inspection of the U.S. food supply to reduce the risk of contamination at the farm 
level.  Sustainable agriculture organizations, small farm businesses, and processor associations 
supported the Tester (proposed by Senator Jon Tester from Montana) Amendment to improve food 
safety by creating scale-appropriate alternatives to FSMA preventive controls and produce safety 
standards, thus, potentially easing the regulatory burden on small producers.  The produce industry 
largely opposed Tester, arguing that exempting small farms and processors would pose a public 
health risk and limit the ability of the Food and Drug Administration (FDA) to implement the law to its 
full intent and safeguard that all foods purchased at a grocery store, farmers markets, and restaurant 
meet the same food safety standards. 
 
The passage of FSMA in 2011 granted unprecedented powers to the FDA to regulate the safe 
production, packaging, handling and transportation of fruits and vegetables as well as other foods 
(FDA, 2013). On January 4, 2013 the FDA released the proposed Produce Safety Rule for public 
comment. When final, Produce Safety Rule regulations will include mandatory on-farm practices and 
preventive controls for farms that are covered under the new law and certain farmers will be partially 

http://www.orphi.org/
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exempt2 under the Tester Amendment. Farms may also receive a qualified exemption with modified 
requirements if they meet two criteria: 

• the farm must have food sales averaging less than $500,000 per year during the last 
three years, and  

•  the farm’s sales to qualified end users must exceed sales to others (United States 
Department of Health and Human Services [USDHHS], 2013). 

Farms that meet these criteria will be exempt from meeting produce safety standards and practices 
but will have to follow traceability guidelines by labeling all produce with complete business name 
and address.  The FDA maintains the right to withdraw any exemption during an investigation of a 
foodborne illness outbreak. 

Many Oregon growers are likely to be significantly affected by produce safety regulations including 
those that qualify for a partial exemption. Oregon fruit and vegetable crops made up approximately 
31 percent of total crop sales in 2011 (Coba, 2012).This value includes both fresh and processed fruits 
and vegetables; a substantial portion of which is from potatoes sold in processed form. In addition, the 
state has widely diverse climatic and growing conditions, allowing for the commercial production of 
more than 220 agricultural commodities (Sorte & Weber, 2008). An estimated 25,115 Oregon farms 
had sales of more than $1,000 and less than $500,000 in 2007 (Coba, 2012). This represents 93.8 
percent of Oregon grown produce including strawberries and hazelnuts which have been linked to 
past foodborne illness outbreaks (Terry, L., 2009; Terry, L., 2011). 
 
Despite exemption status, there are several reasons to address on-farm food safety among Oregon 
growers. First, some growers who are not required to meet the standards of the proposed Produce 
Safety Rule may voluntarily decide to operate under the rule for added assurance to themselves and 
their customers. Second, market channels such as restaurants may require growers to meet the 
Produce Safety Rule regardless of exemption status or coverage. Many retail grocery stores already 
require food safety certification of their fresh produce suppliers. 
 

USDA Food Safety Programs 
 
Currently the fresh produce supply chain—farmers, restaurants, retailers, wholesalers, distributors—
relies on a patchwork of practices to address food safety. The FDA, USDA and food industry have 
established voluntary protocols and best practices they believe are important safeguards for 
consumer health.  The USDA’s Specialty Crops Inspection (SCI) Division Audit program offers 
independent audits of produce growers throughout the production and supply chain. GAP&GHP 
audits focus on best agricultural practices to verify that fruits and vegetables are produced, packed, 

                                                           
2Partially exempt farms include those that grow produce commodities that are rarely consumed raw such as beets, kale, figs, lentils, sweet 
potatoes, yams, farms that grow produce that is used for personal or on-farm consumption, or that is a not a raw commodity, and farms that 
grow produce that receives commercial processing that reduces the presence of microorganisms e.g. a “kill step” as long as certain 
documentation is kept. Farms are fully exempt that have an average annual value of food sold during the previous three-year period of $25,000 
or less.  

http://www.orphi.org/
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handled, and stored in the safest manner possible to minimize risks of microbial food safety hazards. 
Audits also cover on-farm storage, packing facilities, transportation and traceability.  

Growers voluntarily request GAP&GHP food safety audits (United States Department of Agriculture 
[USDA], 2012). Audits of farms are conducted by state departments of agriculture to ensure farms 
conform to the USDA guidelines and have support for developing a food safety management plan. 
One key GAP&GHP requirement is the development and implementation of an on-farm food safety 
management plan to reduce the risk of microbial contamination. Growers phase in sections of the 
food safety management plan over several years as they acquire resources (i.e. capital) and capacity to 
address on-farm food safety. 

Definition of Small and Medium-Sized Farms 
 
Many methods have been utilized to characterize small and medium-sized U.S. farms. For the purpose 
of this study, gross farm income is preferred as the metric of size rather than acreage. Acreage can be a 
poor measure because the intensity of crop production per acre may differ widely. Growers employing 
seasonal extension techniques3  such as greenhouses, high tunnels or other means of covering their 
crops may produce two crops per year on an acre and manipulate plant spacing to increase output. An 
open (uncovered) field production system in Oregon will typically produce just one crop with less 
dense spacing. The yield per acre and value of crops also differs between growers.  These factors are 
unaccounted for when considering acreage as the measure of farm size.  Gross farm income was also 
selected as a metric of size because it is a criterion for exemption status under the Tester Amendment.  

For this study, growers with gross farm income of less than $250,000 are considered small farms and 
those with gross income income of $250,000 to $1.0 million are considered medium size farms. 
Discussions with university extension personnel and growers reveal that operating costs among small 
and medium farms are generally high in comparison to many family operated fruit and vegetable 
farms with gross income of $1.0 million or more. Consequently, they do not generate substantial net 
income that would place them in a large business category. It should be noted that there is no 
distinction between the type of farm ownership such as sole proprietorship or incorporation status. 

Methods 
 
Growers in this study were self-selected from a list provided by a major organic wholesale distributor, 
a farmers market executive from the mid-Willamette Valley, an executive from a state-wide small farms 
advocacy organization, a small farm marketing organization in the Columbia Gorge and an eastern 
Oregon rural non-profit organization. Selection criteria included owner operated and production of 

                                                           
3 Greenhouses are buildings with transparent walls and roof, usually of glass, for the cultivation of plants under controlled conditions. 
Greenhouses may be heated or unheated. Hoop houses are also structures used as a greenhouse or to extend the season for growing crops 
and are characterized by a half-round "hoop" shape. Hoop houses are typically constructed of lengths of PVC pipe, which is both flexible and 
sturdy. Plastic tunnels are referred to as high or low tunnels. A high tunnel is an unheated greenhouse greater than 8 feet tall with plastic skin 
than collects passive solar heat during the day, allowing farmers to extend their growing time. Low tunnels are less than 8 feet tall and are 
often very low (1.5 to 2 feet tall) that cover rows of crops in the field.  

http://www.orphi.org/
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fresh vegetables and/or fruits for sale in direct market channels4 in 2011. Organizations identified 
farms that represent Oregon’s production areas5, grow a diverse range of vegetables and/or fruits, and 
sell in direct market channels such as farmers markets, Community Supported Agriculture6 (CSA), and 
restaurants.  Sixteen on-farm interviews were conducted in the fall 2012 to determine current food 
safety management practices and potential associated costs.   

The survey instrument was developed by Globalwise Inc. and sent to small and medium-sized growers 
who agreed to participate in this study. The survey instrument and more methodology detail are 
provided in Appendix B. Questionnaire categories included: 

• Characteristics of each farm 
• Market channels 
• GAP&GHP certification 
• Types of on-farm food safety practices 
• Costs for food safety measures 

Results 

General Farm Characteristics 
 
The 16 Oregon farms are distinct from most commercial growers in Oregon, particularly in vegetable 
production. Fresh vegetable production is a much smaller segment of Oregon vegetable production 
and all Oregon farms in this survey grow only fresh market crops.  Many Oregon farmers grow 
vegetables for commercial processing, specialize in fewer crops and are typically farming larger 
acreages than growers in this survey. Major processing crops in Oregon include mechanically 
harvested potatoes, sweet corn and green beans.  Processing crops are also grown as monocrops, 
meaning a single crop is grown in large open fields without plastic or glass cover, while fresh crops are 
generally hand harvested. This allows for production in smaller blocks within fields, close plant 
spacing and production under plastic or glass in an effort to increase yields.   

Generally, Oregon tree fruit growers raise fruits in large orchard blocks that require hand harvesting as 
well. The best quality tree fruits are marketed for fresh sales, and lower quality fruit is more likely to be 
processed for juice or preserves. Two growers in this study maintain traditional tree fruit farms.  Other 

                                                           
4 Alternative marketing channels can be direct to consumers or indirect. Direct sales include: sales to CSA members, farmers markets sales, 
sales to restaurants and other food service customers and sales at on-farm stands. Indirect consumer sales are farmer sales to parties who in 
turn re-sell products such as wholesalers, packinghouses, food cooperatives and other retailers. 

5 The main production areas are western Oregon’s Willamette Valley, Hood River region in the Columbia Gorge and southern Oregon valleys. 
Farms in the Columbia Plateau of eastern Oregon, which predominantly include Umatilla and Morrow counties, form another major 
vegetable growing area; however, this region’s vegetable growers primarily operate large farms with several hundred to several thousand 
acres with annual sales that exceed $1.0 million and are therefore excluded from this study. 

6 Community Supported Agriculture features a community of consumers who pledge support to a farm operation by sharing the risks and 
benefits of food production. Typically, those who pledge to buy shares of the food produced agree in advance of the harvest season to cover 
anticipated costs of the farm operation and farmer's salary. 

http://www.orphi.org/
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growers in this study have a small number of fruit trees and berries that contribute to the variety of 
crops grown on-farm.  

Seventy five percent of growers in this survey harvest a mix of vegetables, tree fruits and berries, and 
most grow more than 10 types of vegetables. All but two farms report 100 percent of their crops are 
sold in Oregon or within 275 miles. Ten farms grow 100 percent organically certified crops, one farm 
has part of its crops certified and five are in non-organic production. Two farms raise poultry for eggs. 
More descriptive data are found in Appendix C, Tables C-1 to C-4 and Chart C-1.  

The median size of cropland planted to vegetables and fruits was 12 acres. The two smallest farms 
were each less than one acre and the two largest farm operations were 160 acres and 700 acres. Most 
farms in the survey had gross sales of less than $250,000. The gross annual sales of farms in 2011 
ranged from close to zero for one start-up farm to the income range of $1.0 million to $10.0 million for 
four farms. Most of the growers in the survey have some production in greenhouses, hoop houses, or 
tunnels. Ten reported growing crops under cover (plastic or glass) in 2011. 

Most farms rely on a small workforce of fewer than 20 seasonal, part-time, or full –time employees. The 
smallest farms tend to predominantly utilize the labor of the principal operator and family members. 
Seven growers reported conducting food safety trainings for workers. These farms are currently 
GAP&GHP compliant or are in transition to become certified in the next two years. 

Market Channels 
 
Growers use several alternative ways of selling crops to distribution networks that move product to 
the final point of consumption. Alternative marketing channels can be both direct and indirect. Direct 
sales include: sales to CSA members, farmers markets, restaurants, farm stands and other food service 
customers. Indirect sales are farmer sales to parties who in turn re-sell the products. This includes 
wholesalers, food cooperatives, packinghouses and other retailers. 

Four farms in the large farm category (sales of more than $1.0 million annually) reported relying more 
heavily on indirect marketing channels than the 12 smaller farms.  Two of the large farms sell 70 
percent or more of their products to wholesalers, distributors and other indirect sales channels to 
reach final consumers. The other two large farms rely on farmers markets as their largest sales channel 
followed by wholesalers and distributors as the second largest channel. 
 
The 12 small or medium-sized farms all meet the Tester Amendment requirement that they sell more 
than 50 percent of their crops directly to consumers. The three leading market channels the 12 farms 
utilize are farmers markets, CSAs and direct to restaurants. Only two of the 12 farms participate in both 
indirect and direct market channels. 

Motivating Factors for On-Farm Food Safety 
 
Growers were asked to indicate what food safety practices and measures are currently in place 
irrespective of food safety certification (such as GAP&GHP). Most growers have implemented general 
on-farm food safety practices, whether they are GAP&GHP certified or not. Growers were also asked to 

http://www.orphi.org/
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indicate if they had undergone a GAP&GHP audit for compliance or were likely to within the next two 
years. Table 1 shows that 25 percent (four farms) are currently GAP&GHP certified. Three more expect 
to be certified within the next two years. Nine growers reported that they are not likely to apply for 
GAP&GHP certification in the next two years.  

Table 1. Farm Status for GAP&GHP Compliance 
Farm Status Number of Farms Percent of All 

Farms in Survey 
GAP&GHP certified 4 25% 
GAP&GHP audited but 
not certified 0 0% 

Likely to undergo a 
GAP&GHP audit in next 
two years 

3 19% 

Unlikely to undergo a 
GAP&GHP audit in next 
two years 

9 56% 

 
The move toward GAP&GHP certification is largely a response to industry protections for both legal 
liability and consumer food safety. Several major Oregon wholesalers are moving to require GAP&GHP 
certification of their suppliers in the near future.  While this requirement will be phased in, many 
growers have recently become more interested in certification programs and on-farm food safety best 
practices.  Those farms that are unlikely to undergo a GAP&GHP audit in the next two years report that 
they do not think certification is necessary unless key buyers establish this requirement. Washington 
State University Extension, Oregon State University Extension, University of Idaho Extension, and the 
Oregon Food Innovation Center are offering food safety trainings to growers in the Pacific Northwest. 
The Oregon Strawberry Commission and northwest produce wholesalers offer food safety training for 
key suppliers. 

Seven farms are GAP&GHP certified or expect that they will likely be certified within two years. Factors 
motivating these farmers to pursue certification are provided in Table 2. Growers reported being 
motivated mainly by the practical desire to maintain sales and customer accounts when considering 
food safety certification.  

Table 2. Factors influencing GAP&GHP Certification 

Motivating Factors 
Number of 
Farms 

Percent of Farms Certified or Plan to 
Certify in Next 2 Years (7 Farms in 
total) 

Keep their current 
customers 5 71% 

Improve food safety  3 43% 
Prepare for FSMA 
regulations 2 29% 

Expand to add 
customers 

1 14% 

http://www.orphi.org/
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Characteristics of GAP&GHP Certified Farms  
 

Table 3 identifies the key characteristics of the four farms that were GAP&GHP certified at the time this 
survey was administered in the Fall of 2012. Three of these farms are large farms as they reported 
more than $1.0 million in annual gross revenue. These farms are also among the largest in terms of 
acreage. The smallest GAP&GHP certified farm is 45 acres which is larger than 10 of the 16 farms.  

The four certified farms also have the highest labor requirements of all farms. The number of 
farmworkers is calculated as an estimate of the average number of workers employed during the year. 
These are typically seasonal employees who only work part of the year during peak times such as 
planting, pruning, or harvesting periods.  Farm B employs 23 farmworkers who provide labor on 60 
acres of land where 20 fresh market crops are certified for GAP&GHP.  Farm D employs 160 
farmworkers who provide labor on 700 acres of land where seven root vegetable crops are GAP&GHP 
certified. Both of these farms use hand-scale harvesting and have packing facilities on-site. 

The GAP&GHP compliant farms are also well established businesses, all being operational for more 
than 20 years. Three of the four farms also have on-farm packing facilities and three grow certified 
organic produce. Two of the four farms have 20 or more crops grown for GAP&GHP certification which 
indicates a high degree of crop diversity. Two crops on Farm C were audited for GAP&GHP.   

Table 3. Profile of Farms with GAP&GHP Audit Verification 
Farm Characteristics Farm A Farm B Farm C Farm D 
Farm Acreage 45 60 160 700 
Certified Organic Yes Yes No Yes (Partial) 
Years Operating Farm 23  21 30 93 
Farmworkers 30 23 52 160 
Farm Type 

Fresh 
vegetable 

grower 

Fresh 
vegetable, berry 

and melon 
grower 

Apple and 
pear grower 

Root vegetable 
grower 

GAP&GHP Certified Crops 60 20 2 7 
Gross Revenue (2011) $1.0 - $10 

Million 
$250,000 - 
$499,000 

$1.0 - $10 
Million $1.0 - $10 Million 

On-Farm Packing Facilities* Yes Yes No Yes 
Food Safety Actions  

Soil testing, 
water 
treatment, & 
water 
sampling 

Bathroom/ 
hand washing, 
modified 
manure lagoon, 
soils testing, 
modified 
packing shed, 
water sampling 
& lunch room 

Bathrooms, 
barrier fencing 
& soil testing 

Bathrooms/ 
hand washing, 

insulation, sheet 
metal for 

packing shed, 
chlorine dioxide 
water treatment  

*On-farm packing facilities are typically uncovered or covered buildings where fresh produce is washed, sorted, and packed for transfer off 
the farm.   
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Estimated Time Required for GAP&GHP Compliance 
 
Table 4 shows the labor hours for each of the four certified farms. On average, farm managers and 
employees devoted a total of 650 hours of management and labor over a year to complete GAP&GHP 
certification requirements. Labor time among farms varied widely, from 500 hours on farm D to 974 
hours on Farm B. This is a conservative estimate of hours because growers were not asked to report 
time spent off-farm on food safety-related activities such as trainings and educational workshops. Two 
of the four farms were certified for the first time in 2012 and it is likely that the time required for audit 
renewal will decline in subsequent years as growers develop and implement a food safety operation 
plan to meet GAP&GHP requirements.  

Table 4. Estimated Annual Labor Hours to Meet GAP&GHP Audit Verification 
Activity Farm A Farm B Farm C Farm D 
Develop and implement food 
safety management plan 225 600 200 100 

Conduct worker training 300 230 192 320 
Monitor fields 68 144 144 80 
Total 593 974 536 500 

 

GAP&GHP certified farms spent an estimated average of 281 hours per year preparing and 
documenting food safety management plans, the amount of time varied greatly among the farms 
from 1oo hours to 600 hours. This work is performed by management-level personnel, typically the 
principal operator; however, it is difficult to assess the cost of this food safety activity because it is 
embedded as a personnel cost.  

Farms attributed approximately 200-300 labor hours to farmworker trainings. Time spent monitoring 
fields over the course of a growing season ranged from 68 hours per year to 144 hours. Some activities 
to meet GAP&GHP compliance such as field monitoring supports other farm management activities 
such as pest infestation, irrigation management, and domestic and wild animal control.  

Costs for GAP&GHP Audit Verification  
 
Annualized costs are capital expenditures or other costs that growers incur to maintain GAP&GHP 
certification. These costs are incurred infrequently, such as every three years or once in 15 years. 
Examples of annualized costs include building or remodeling a bathroom, upgrading a manure 
lagoon, and hiring a food safety specialist to help prepare for the first year’s audit. Costs are 
annualized by dividing them by useful life over a reasonable multiple year interval (Bennet & Ward, 
2010). Annually incurred costs are typically ongoing farm maintenance and operation costs such as 
water treatment, audit renewal, and the cost of product loss. Annualized costs are combined with 
annual incurred costs to provide total food safety costs for GAP&GHP. Since each farm is unique, they 
have a widely different pattern of annualized and annually incurred costs, as seen in Table 5.  

The greatest costs in the annualized cost group were upgrading bathroom/hand washing facilities 
and packing shed improvements at farm D.  Farm B reported major capital expenditures to meet its 
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first GAP&GHP audit requests in 2012 such as improving a lunchroom facility and relocating a manure 
lagoon. 

Annualized costs varied greatly among farms, both in total dollar amount and on a per acre basis. All 
four farms incurred annualized costs but farm A is distinguished by reporting very little of these 
expenditures. Farm A incurred only $92 in these costs ($2.04 per acre). This was due, in part, to the 
long held practice of meeting high-level standards for product quality and food safety. Farm A made 
capital improvements several years ago during the first GAP&GHP audit request. Farm D had the 
highest annualized cost of almost $5,000 at $7.09 per acre. As acreage increased among GAP&GHP 
farms a decrease in food safety costs per acre was observed. 

Labor cost comprises a large share of the annual incurred costs ranging from $6,888 to $8,617 among 
GAP&GHP farms. Costs were estimated for the functions of worker training, field monitoring, and 
developing a food safety management plan. Worker training for field and packing house labor is 
determined by the average worker wage and associated costs for benefits. The wage rate of $9.82 is 
the average wage for farm workers and laborers from the Bureau of Labor Statistics (BLS) for Oregon 
(United States Department of Labor, 2012).   This wage rate is increased by 50 percent to cover farm 
overhead costs such as employee benefits. (USDHHS, 2013)  

Field monitoring is generally handled by farm supervisors. The wage rate for a farm supervisor is 
estimated at $24.21 and is the average wage rate for first-line supervisors of farming, fishing and 
forestry workers as calculated by BLS in 2011. This wage is also increased by 50 percent for farm 
overhead. Other annually incurred costs include water treatment and testing and product loss.  Farm 
D reported the highest cost for water treatment supplies at $14,400 annually. This farm uses an 
advanced chlorine dioxide water treatment system to ensure wash water is continuously treated for E. 
coli and other foodborne contaminants.  
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Table 5. Food Safety Costs for GAP&GHP Farms 
Cost Element Farm A Farm B Farm C Farm D 
Annualized Costs*     
  Bathroom (10 yrs)  $10 $7 $1,500 
  Animal barriers (15 yrs)   $267  
  Manure lagoons (10 yrs)  $400   
  Soil testing** (3 yrs)  $42 $167 $83  
  Farm or field packing facility 
(15 yrs)  $467  $1,600 

  Water treatment system (5 
yrs) $50   $1,800 

  Lunch room (20 yrs)  $500   
Consultant (initial 
consultation) (10 yrs)  $680  $60 

  Spray house (chemical 
storage (15 yrs)   $667  

     
Total annualized costs $92 $2,223 $1,023 $4,960 
Annualized cost per acre $2.04 $37.06 $6.39 $7.09 
     
Annual Incurred Costs     
  Labor for food safety*** $6,888 $8,617 $8,058 $7,619 
  Audit $800 $742 $600 $542 
  Water treatment supplies    $14,400 
  Water sampling & testing $200 $500  $1,400 
  Rodent control $800    
  Lost sales from animal 
activity 

$500    

  Lost sales from floodwater $2,500    
     
Total annual incurred costs  $11,688 $9,859 $8,658 $23,961 
Annual incurred cost per acre $259.74 $164.32 $54.11 $34.23 
     
Total costs $11,780 $12,083 $9,681 $28,921 
Total costs per acre $261.78 $201.38 $60.50 $41.32 

*Years in parentheses are the expected useful life for capital expenditures. The initial cost of an asset can be expressed as an annual estimate 
when averaged over the life of the asset. 
** Soil testing for risk of contamination is estimated to be conducted every three years. 
*** Labor cost is estimated for worker training hours at $36.32 per hour and field monitoring hours at $14.73 per hour.  
 

Table 5 shows that GAP&GHP farms experience very different cost impacts. Farm C reported the 
lowest total food safety cost of $9,681 at $60.50 per acre. Farm D, the largest farm in terms of acreage, 
reported the highest total food safety cost of $28,921 but when expressed as a cost per acre it was the 
lowest of all farms at $41.32.  

Farm A reported the lowest annualized capital expenditures and highest costs on a per acre basis, at 
$261.78. This may be due, in part, to high labor costs and loss of product sales due to flooding and 
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animal activity. While this is a very small sample and observations for all cost categories are highly 
variable, the key observation is that many different factors are affecting incurred costs to adapt and 
maintain a GAP&GHP certification.   

Food Safety Cost in Relation Net Income 
 
To evaluate the financial impact on growers, it is useful to compare cost to net income. A 2001 Oregon 
study estimated that small vegetable growers earned gross sales of $2,000 to $7,000 per acre per year, 
apple orchardists generated $3,000 to $7,000 per acre and strawberry growers generated $3,000 to 
$6,000 per acre (Oregon State University Extension, 2006). Considering the diverse fruit, vegetable and 
berry crops grown on small and medium size Oregon farms, this indicates that gross sales revenues 
are in the range of $2,750 to $6,500 per acre. From 2001 to 2011, the average farm-level prices for 
vegetables and fruits increased by about 35 percent (USDA, Vegetables and Pulses & Fruit and Tree 
Nut, 2012). Using that price adjustment for the 2001 sales data results in current average sales of 
$3,700 to $9,450 per acre.  

A more refined estimate of economic impact compares these costs to net farm income; however, no 
Oregon studies were found that estimate net income on small fresh market produce farms. A 
Wisconsin study analyzed small fresh market vegetable farms and found these farms generated much 
higher gross income than indicated in the 2001 Oregon study (Hendrickson, 2006). The Wisconsin 
farms had gross sales per acre ranging from $6,267 to more than $25,000 per acre and net cash 
income of $1,103 to $9,487 per acre. These net incomes are probably representative for Oregon 
diversified crop farmers, which also have high variability in earned income. This range of net income is 
likely to be more reflective of full time commercial farmers than smaller, part time farmers.  

Table 6 shows the per acre costs for food safety as a percentage of low and high range net income. 
Using a net income estimation of $1,103 per acre, the low estimate of food safety cost is 3.7 percent of 
net income and at the high estimate cost comprises 23.7 percent of net income. At net income of 
$9,487, the low range of food safety cost is less than half of one percent of net income and at the high 
range of cost it is 2.8 percent of net income.  At the low end of the net income range it is clear that 
growers are quite significantly impacted by the cost of food safety and limited income growers would 
need to  shift the cost burden of food safety to buyers or they would experience major financial 
hardship.  

Table 6. Per Acre Food Safety Cost for GAP&GHP Farms as a Percentage of Low and High 
Range Net Income  

Food Safety Cost per Acre* 

Cost as Percent 
of Net Income 
at $1,103 per 

Acre** 

Cost as Percent 
of Net Income at 

$9,487 per 
Acre** 

Low Estimate $41.32 3.7% <0.5% 
High Estimate $261.78  23.7% 2.8% 
Median Estimate $130.94 11.9% 1.4% 

* Costs are from Table 5 
** Values estimated from the Wisconsin study on gross revenue 
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Food Safety Costs for Non GAP&GHP Farms 
 
Twelve farms were not GAP&GHP certified, however; three reported plans to become GAP&GHP 
certified within two years. Nine farms reported no plans for certification; however, the majority of 
these farms reported they have implemented measures for safe food production. Due to a small study 
sample, four outlying farms were excluded from the cost analysis in Table 6. One of these farms was in 
the large farm category (over $1.0 million in sales) and the two smallest farms were each less than one 
acre. One farm reported no actions to adopt on-farm food safety practices. The large farm reported 
very high cost improvements such as a packing facility estimated at $160,000 and road paving 
improvements. Measures the remaining eight farms have implemented are shown in Table 7.  

Table 7. Food Safety Costs for Non GAP&GHP Certified Farms  

Cost Element No. Farms  Low Cost High Cost 
Average Cost 

of Element  
Bathroom  3 $20 $400 $245 
Animal barriers  2 $667 $1,333 $1,000 
Soil testing*  4 $67 $167 $108 
Construct/mod. farm or field 
packing  4 $133 $2,333 $833 

Modify water treatment  3 $100 $2,000 $1,233 
Water sampling & testing 4 $100 $200 $175 
     
Total cost per year  $100 $4,500 $1,211 
Total cost per acre  $17 $144 $84 

*Soil testing for risk of contamination is estimated to be conducted every three years. 

The eight farms included in Table 7 have crop acreage that range from three acres to 80 acres with the 
median of eight acres. The median gross sales revenue was estimated to be $50,000. Costs were highly 
variable, similarly to the GAP&GHP certified farms.  Caution should be applied because of the relatively 
few cost category observations; hence specific conclusions cannot be made.  

Discussion 

Cost Variations 
 
Differences at the grower level translate to variability in costs to achieve a given level of food safety 
standards.  For example, some growers apply wash water directly from wells directly to vegetables.  To 
meet GAP&GHP requirements, periodic testing of well water is conducted to ensure a safe water 
supply.  Other growers reported pumping water from storage ponds or diverting water from streams. 
These sources may be subject to bacterial contamination from livestock and other sources of 
pollutants and growers must monitor and treat water more frequently as a result.  The threat of E.coli 
contamination caused one grower in this study to purchase a chlorine dioxide treatment and 
monitoring system that cost $9,000 to install and more than $14,000 annually in treatment supplies 
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and monitoring costs, while other growers reported safely washing vegetables without such 
equipment.  

Costs among the GAP&GHP farms varied widely when expressed in both total expenditures for food 
safety per farm and cost per acre on each farm. Labor costs are a significant portion of total costs to 
maintain food safety practices. In the small sample, labor cost did not increase proportionately to 
overall farm size (see the line item for labor cost in Table 5). These findings suggest that larger farms 
may have a cost advantage because higher production on a larger land base may lower costs per unit 
of production.  Similarly, the smallest GAP&GHP certified farm (Farm A in Table 5) reported the highest 
annual incurred costs and lowest annualized costs. Further research should be conducted to 
determine the range of cost factors of GAP&GHP because there may be distinct economies of scale for 
implementing food safety programs.  

Non GAP&GHP farms anticipated that labor costs would increase significantly, specifically 
recordkeeping and monitoring fields, however; these labor activities were not a major cost to 
GAP&GHP farms. The most costly labor activities were farmworker food safety trainings and 
developing a food safety management plan. 

Issue of Joint Costs  
 
Some on-farm measures are taken with the primary objective of improving food safety but have other 
beneficial outcomes. One GAP&GHP farm added perimeter fencing to protect crops from 
contamination from animal activity. Fencing keeps deer from consuming vegetable crops and thus 
reducing loss of production. Another GAP&GHP farm built a lunchroom for farmworkers as a second 
story at a cost of $10,000. The grower considers this to be a food safety related cost because it 
provides farmworkers with a safe and hygienic place for preparing and consuming meals. The grower 
also reported several other benefits associated with the lunchroom such as a space to hold training 
meetings for farmworkers. In addition, the grower reported farmworker retention as a motivation for 
building this space. This was cost effective because the addition of the second story also allowed the 
grower to install solar panels and the grower anticipates cost savings from renewable power over 
time. 

Food safety costs have not been adjusted for joint benefits. Therefore some food safety cost estimates 
may be overstated.  For example, farm and field packing facilities may be constructed or upgraded for 
the purpose of overall operational efficiency rather than food safety.  

Relevant Studies 
 
Vermont Study 
Few studies have been conducted on the financial impact of food safety practices on small and 
medium-sized farms in the U.S.  For the purpose of this study, a 2010 Vermont study on participation 
in the USDA GAP&GHP Audit Verification Program among fruit and vegetables farms was examined. 

 The Vermont study found that a primary concern among farmers was that GAP&GHP is designed for 
large-scale farms that grow only a limited number of commodities for wholesale markets. 
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Consequently Vermont’s smaller, diversified farms were considered to be at a disadvantage because 
they are required to follow the same practices as their larger farm counterparts with less capital and 
labor capacity to meet GAP&GHP standards. The most reported capital expenses included items for 
traceability systems, bathroom and hand-washing facilities, rodent traps, fencing and wildlife 
deterrents, improvements to packing areas, irrigation and potable water systems, and washing 
equipment. None of the farms had packinghouse storage or transportation facilities and the 
researchers speculated that the addition of this infrastructure would likely increase compliance costs. 
Labor was reported to be a considerable cost for Vermont farmers. Annual labor attributed to 
GAP&GHP ranged from 17 hours to 827 hours, with an average of 322 hours. This labor was for both 
the managers/owners of the farms and their employees. The cost per acre for GAP&GHP certification 
was estimated for all respondents. With audit fees included, the annual cost was $49.80 per acre per 
year. 

There are distinct differences between the Vermont and Oregon studies. GAP&GHP farms in the 
Oregon study are larger in acreage than the Vermont farms (Table 8).  More crops in the Oregon study 
were audited for GAP&GHP than in the Vermont study. The Vermont study showed annual food safety 
costs of $49.80 per acre, which is lower than costs of Oregon GAP&GHP farms, where the cost range is 
$41.32 to $261.78 and a median cost of $130.94. 

This difference in cost could be attributed to more Oregon farms participating in the GHP portion of 
the audit, which includes handling activities that may occur on farm or in a fresh produce packing 
facility such as washing, packing, and packaging. No Vermont farms reported on-farm packing 
facilities so they did not incur the cost of that portion of the certification. Also Vermont farms typically 
only had one crop audited per farm while in Oregon all of the farms were audited for multiple crops. 
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Table 8. General Features for Studies of On-Farm Costs 
Study Features & 
Components  

Current Study – 
Oregon 

Vermont Study* 

Farm 
Characteristics  

• 16  fresh vegetable, fruit 
& berry growers with 4 
growers  GAP&GHP 
certified 

• Certified growers 
averaged 241 acres & 
non-certified growers 
averaged 18 acres 

• Overall average farm size 
was 73 acres 

• 95 fresh apple and 
vegetable growers 

• Costs for 17 growers 
were collected with 10 
growers  GAP&GHP 
certified 

• Certified farmers 
averaged 88.8 acres & 
non-certified farms 
averaged 9.4 acres 

• Overall average farm 
size 25.7 acres 

Survey Method • E-mail survey to fruit, 
vegetable growers 
throughout Oregon with 
some on-site interviews 

• Mail survey to fruit and 
vegetable growers 
throughout Vermont; 
GAP growers were 
further interviewed with 
on-line survey and cost 
measurement tool 

Data Collection 
Period 

• October 2012 to 
December 2012 with 
questions pertaining 
mainly to the 2011 
season 

• 2010 growing season 

Food Safety 
Standards Included 

• 25% of growers were 
certified for GAP&GHP 
standards  

• 75% were not certified 

• Growers supplying cost 
data were certified for 
USDA GAP standards 

* (Nickerson, Becot & Conner, 2012). 
 

California Cost Study 
 
In a cost study Grower’s Compliance Costs for the Leafy Greens Market Agreement and Other Food Safety 
Programs, the California leafy green vegetable industry provides a partial look at food safety costs for 
large-scale farms (Hardesty & Kusonese, 2009). California provides a state-managed food safety 
program, the Leafy Greens Market Agreement (LGMA) which applies more science-based food safety 
standards than GAP&GHP.  In this study, California growers from Monterey and Fresno counties that 
grow leafy greens (lettuce, spinach, cabbage, chard and kale) were surveyed over the 2006 and 2007 
growing seasons. Growers reported an average of 3,866 acres and 34 of the 49 growers had sales of 
over $1.0 million annually, including fifteen which had sales of over $10 million. 
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The California growers were found to have an annual estimated cost of about $100 per acre to meet 
LGMA requirements. While this per acre cost is higher than the cost reported in the Oregon study, the 
California growers had very high gross returns per acre. This was determined to be about 1.3 percent 
of gross revenue per acre. 

The study also found that California growers with revenues over $10 million benefit from significant 
economies of size in complying with the LGMA. This study suggests that large growers will more easily 
absorb the costs that come with more on-farm food safety, even if they incur higher costs per acre 
than smaller growers.  

Potential Implications of the FSMA Produce Safety Rule 
 
The FDA’s proposed Produce Safety Rule was announced in early January 2013 for public comment 
(USDHHS, 2013).  It is too early to determine if compliance costs for the Produce Safety Rule will 
exceed the costs farms incur to achieve GAP&GHP certification.  A further complication for projecting 
costs to comply with the Produce Safety Rule is that the FDA plans to allow growers in various regions 
of the U.S. to propose their own alternatives to certain requirements related to water and biological 
soil amendments of animal origin if they can demonstrate that there is reasonable protection of food 
safety. If this provision remains in the final rule it could lower food safety costs for many growers.  

FDA has estimated that the benefits of reduced food borne illnesses to be $1.04 billion annually and 
will far exceed the estimated $459.6 million to implement the rule on U.S. farms (USDHHS, 2013). The 
agency also estimates the Produce Safety Rule will cover 40,496 domestic farms for an average cost of 
$11,348 per farm. If this estimate is accurate it indicates that the cost per farm to comply with the 
proposed Produce Safety Rule is about equal to the cost of the USDA GAP&GHP Audit Verification 
Program as calculated for three of the four GAP&GHP farms in this study. This is reasonable as most 
farms covered by the Produce Safety Rule will be much larger than the farms in the Oregon study. 

It is estimated that nearly 80 percent of produce growers will be partially exempt; however, the new 
law will cover the majority of produce Americans consume. FDA reports that 90 percent of produce 
acreage grown and consumed by Americans would either be covered by the rule or partially exempt 
because the product is consumed cooked or sent to food processing plants (a kill step) (USDHHS, 
2013). Fresh produce is a special food safety category because when eaten raw it is not subject to 
temperatures that are known to kill harmful pathogens. This is a public health concern because a diet 
rich in fruits and vegetables is recommended to reduce the risk of developing chronic disease later in 
life.  

The remaining 10 percent of acreage presumably comes from farms that would be partially or fully 
exempt from the rule because they meet the Tester Amendment requirements.  It remains to be seen 
if exemption of 10 percent of the produce acreage in the U.S. threatens the safety of the fresh produce 
supply and consumer health. 
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Conclusions 
 
This study finds that some growers are making investments and operational changes to improve fresh 
fruit and vegetable safety on Oregon farms, irrespective of whether they are GAP&GHP certified.  Costs 
varied widely given the unique conditions of the farms and therefore specific conclusions cannot be 
drawn because of data variability and the small number of survey respondents.  Nonetheless, there are 
general characteristics of this small sample that should be considered in the discussion of food safety 
costs among small and medium-sized produce growers.  

The four farms that have GAP&GHP certification are in a good position to respond to the proposed 
Produce Safety Rule because these farms are well- established and have on-farm packing facilities.  It 
should be noted that costs among these four farms varied widely when expressed in both total 
expenditures and cost per acre.  Food safety costs such as labor for trainings, monitoring fields and 
water and soil management comprise a significant portion of total food safety costs.  Because 
GAP&GHP cost estimates are based on medium and large farm definitions, and some costs of food 
safety are fixed, in that they do not vary with the size of the farm, small farms would be likely to have 
higher costs as a percent of net income.  Without economies of scale for food safety standards at the 
grower level, small farms and those that are unlikely to become GAP&GHP certified are at an 
additional cost disadvantage.    

Some growers believe food safety standards are unnecessary and are unlikely to undergo a GAP&GHP 
audit in the short-term unless key buyers require it.  Medium and large farms in this survey supported 
GAP&GHP and reported being motivated to retain customer base and maintain sales over concerns for 
consumer health and safety. Non-GAP&GHP farms will likely be partially exempt from the proposed 
Produce Safety Rule; however, these growers (especially those with low net income) are likely to 
experience some amount of both incurred and annualized food safety costs. These growers will likely 
seek to offset food safety expenses by raising their produce prices, if market conditions allow. New 
and emerging growers who have higher costs than established growers might be less affected by 
food safety cost issues if they sell their fresh produce crops at farmers markets or directly to consumers 
and thereby avoid the costs of food safety program compliance. 

The FSMA Tester Amendment is credited with shielding small farms from the proposed Produce Safety 
Rule. Yet future conditions might push partially and fully exempt farms to come into compliance or at 
least adopt more stringent and costly on-farm food safety practices than at present.  For example, if 
farmers markets, restaurants or CSA customers decide that their food safety risk is too great without 
the perceived protection afforded by the proposed Produce Safety Rule, many small growers may 
need to invest in on-farm food safety. The frequency of future food recalls and food borne illness 
incidents after final adoption of the proposed Produce Safety Rule will have a bearing on the level of 
standards buyers might require of produce growers. If smaller scale farms are not a serious source of 
pathogen contamination, the Tester Amendment is well positioned in FSMA and the proposed 
Produce Safety Rule. If otherwise, public health and agriculture agencies at the federal and state levels 
have an important role in determining better outcomes for fresh produce supplies. 
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While this research provides insight on current on-farm food safety conditions on small and medium 
sized produce farms in Oregon, the results are not a representative sample for comparative analysis.  
In addition, observations for all cost categories are highly variable which prevents specified 
conclusions from being made. Despite this caveat, very few small farm studies have been conducted 
in the United States on food safety cost and this study suggests that scale-appropriate regulations are 
necessary to reduce financial burdens on small farms because the differences at the grower level may 
translate to variability in costs to achieve food safety standards. Further research on the variability of 
costs of food safety measures among fresh produce growers would greatly enhance the discussion on 
scale-appropriate regulations and help protect small growers from a competitive disadvantage in 
direct and indirect market channels.
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Appendix A 

Description of Good Agricultural Practices and Good Handling Practices 
 
This section describes the USDA Fresh Fruit and Vegetable Audit Program for Good Agricultural 
Practices (GAP) and Good Handling Practices (GHP). GAP&GHP evolved from long established FDA and 
USDA guidance on food safety practices the agencies believe farmers should follow to reduce 
contamination risk.  

This program is a cooperative partnership between USDA and the state departments of agriculture. 
The program is voluntary. State agencies, such as the Oregon Department of Agriculture, have staff 
who are trained to administer GAP&GHP audits for farmers who request them. To remain certified, 
audits must be performed annually. 

Components of the GAP&GHP certification: 
• General Questions. Covers whether the operation has a documented food safety program, if 

traceability is established, and general questions about worker health and hygiene. 
• Part 1 – Farm Review.  Mainly covers  the crop production areas and adjacent land,  domestic 

and wild animals, as well as inputs used to produce the crops such as water and soil 
amendments 

• Part 2 – Field Harvest and Field Packing Activities. Covers field sanitation and hygiene, and 
field harvesting and transportation 

• Part 3 – House Packing Facility. Covers receiving facilities, washing and packing lines, packing 
house worker health and hygiene, general packing house housekeeping, pest control and 
traceability 

• Part 4 – Storage and Transportation. Covers storage and handling of product, containers and 
pallets; pest control; ice and refrigeration; transportation; worker health and hygiene and 
traceability 

• Part 5 – Suspended (No longer used) 
• Part 6 – Wholesale Distribution Center/Terminal Warehouse. Covers receiving facilities, storage 

facility and temperature control, pest control, re-packing and re-conditioning, worker health 
and hygiene, shipping and transportation and traceability 

• Part 7 – Preventive Food Defense Procedures. Covers a documented defense plan, security/ 
visitor procedures and facility security procedures 
 

The primary categories of risk assessment in the GAP portion of the GAP&GHP certification process 
covered in the General Questions and Parts 1-2 include: 

• Environment – Considers past flooding, use of adjacent land, field intrusion by animals, and 
buffer areas such as distance from compost piles, animal grazing, etc.; 

• Water – Testing for microbial bacterium such as Escherichia coli, (E. coli) of  all water sources 
used on-farm; 

• Soil Amendments – Covers presence and composting of animal manures in non-synthetic soil 
amendments for crop production; 

• Worker Practices – Specifies field sanitation facilities for toilets and hand-washing stations, 
cleanliness of the facilities , farmworker training, and rules regarding personal hygiene; and 

• Field Sanitation – Controls for cross-contamination between fields with different crops, 
equipment cleaning and segregation, and monitoring for evidence of animal intrusion. 
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Farmers request GAP&GHP audits to determine what infrastructure and operational requirements are 
necessary to bring them into compliance with these guidelines.  A comprehensive USDA manual is 
available which describes in detail the subject coverage of a GAP&GHP compliance audit. Periodically, 
the latest approved procedures are updated by USDA and disseminated to states and private 
certification companies.  
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Appendix B 

Methodology 
 
A description of the project and a request for participation was first sent by e-mail to farmers. 
Approximately three business days later phone calls were made to farmers. A second follow up 
telephone call was made if necessary. Thereafter follow up was by e-mail. The questionnaire was 
initially distributed by e-mail in October, 2012. Final telephone calls and e-mail contacts occurred in 
early December, 2012 and the final survey was received in mid-December, 2012. Sixteen farms 
participated in the survey.  

Questionnaire for Ag Producers – On-Farm Food Safety Costs  
 
Introductory Statement: We are conducting a study for the Oregon Public Health Institute, a not-for-
profit organization whose mission is to promote policies and environments that support the health of 
all Oregonians. This study will assess the financial burden of food safety practices on produce growers, 
specifically small and medium-sized growers in Oregon who sell in direct markets to consumers. We 
are conducting a survey of growers of fresh vegetables and fruits to collect and then report this 
information. 
 
All responses will be kept anonymous and not directly attributed to individual growers.   
 
Respondent Name/Title:                                                                    
 
Ag Business Name:                                                                    

GENERAL QUESTIONS 
1. What crops and livestock did you produce on your farm in 2011? 

(Check all that apply) 

☐  Lettuce/leafy greens ☐  Herbs 

☐  Tomatoes ☐  Apples/pears 

☐  Green onions ☐  Cherries 

☐  Sprouts ☐  Berries 

☐  Root Crops ☐  Melons 

☐  Broccoli/cauliflower ☐  Nuts 

☐  Other vegetables ☐  Livestock (please name) 

                                              

2. Did you raise fruits and/or vegetables primarily for fresh consumption in 2011? 

☐  Yes  ☐  No 

3. How many total acres were planted to fruits and vegetables in 2011? 
          Acres  
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4. Is your farm certified for organic crop production? 

☐  Yes  ☐  No  If Yes, what % of land is certified?           

5. Did you raise crops under plastic or glass in 2011? 

☐  Yes  ☐  No 

6. How many years have you or your family been operating this farm? 
          Years  

7. Counting yourself and any paid family members plus all others, how many people worked 
on your farm in 2011? 

          Seasonal  

          Full-time  

8. What was your operation’s total gross revenue in 2011? 

☐  Less than $10,000 ☐  $250,000 to $499,999 

☐  $10,000 to $49,999 ☐  $500,000 to $999,999 

☐  $50,000 to $99,999 ☐  $1 million to 10 million 

☐  $100,000 to $249,999 ☐  over $10 million 

9. Of the total revenue given in Question 8, what percentage came from fruits and vegetable 
sales direct to consumers in 2011? 

          %  

10. What percentage of your 2011 revenue came from fresh fruit and vegetable sales to each of the 
following marketing channels? 

Direct sales to CSA customers           % 
Direct sales at farmers markets           % 
Direct sales to restaurants/other foodservice operations           % 
Direct home delivery           % 
Indirect to consumers via wholesalers/ distributors           % 
Indirect to consumers via grocery stores/other retailers           % 
Sales to Fresh-cut processors           % 
Other           % 

Total 100  % 

11. Are over 50 percent of the fresh fruit and vegetable sales from your farm sold within 
Oregon or within 275 miles of your farm? 

☐  Yes  ☐  No 
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12. Which of the following best describes your operation? (Check one) 

☐ This farm is not likely to undergo Good Agricultural Practices (GAP) audit in within the 
next two years. 

☐ This farm is likely to undergo Good Agricultural Practices (GAP) audit in within the next 
two years. 

☐ This farm has already been audited for GAP compliance but has not yet achieved 
certification. 

☐ This farm has already been audited for GAP compliance and is currently in compliance. 

☐ This farm has been audited for food safety but not USDA GAP. (If so, indicate the food 
safety program.) 

                                                                   

If none of the five alternatives above adequately describe food safety compliance on your 
farm, please describe it here: 

                                                                                                                        

FOOD SAFETY RELATED QUESTIONS  
(Answer question 13 whether or not the farm is not certified by any food safety program.) 

13. Have you made the following food safety related modifications to your operation?  

If yes, what was the total cost of the modification? 
 No Yes Cost: 
a) Increased or modified bathroom hand-washing 
facilities 

☐ ☐          

b) Installed or modified farm sewage treatment 
system/septic system 

☐ ☐          

c) Installed or modified barriers for adjacent livestock 
or wildlife intrusion 

☐ ☐          

d) Installed or modified manure lagoons ☐ ☐          

e) Installed or modified manure or compost storage 
areas 

☐ ☐          

f) Soils have been tested or other land risk prevention 
measures taken 

☐ ☐          

g) Constructed, modified or purchased farm or field 
packing facilities or equipment 

☐ ☐          

h) Installed or modified water treatment equipment ☐ ☐          

i) Instituted water sampling and testing ☐ ☐          

j) Other modifications/investments: 
Specify:                                                                    

☐ ☐          
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14. Have you come up against additional costs or barriers related to land use or building 
codes when making any of the above food safety modifications on your property? If so, 
please briefly describe them: 

                                                                                                                        

15. Did you have a GAP audit or another food safety program audit in 2011 or 2012? 

☐  Yes ☐  No   (If answer is no, skip to Q. 23.) 

If yes, indicate which GAP program audit was used: 
USDA GAP ☐ 

Global GAP ☐ 

PrimusLabs GAP ☐ 

Other:                                                                    

16. When did your farm have its first GAP or other food safety audit? 

Month:           Year:           

17. For the following questions please respond for 2011, or your 2012 full year estimate if your 
farm was audited in 2012 for the first time. 

a) How many hours were spent preparing, hours/year modifying and 
documenting your operating plans?  

                 hours/year 

b) How many hours per week were spent monitoring fields?  
(# weeks in season         )  

                 hours/week 

c) How many microbial water tests were conducted each month? (# 
months in season         )  

                 tests/month 

d) How many hours of personnel training were conducted over the 
entire year?  

                 hours/year 

e) How many hours per week were spent monitoring fields? (# weeks 
in season         )  

                 hours/week 

f) What was the cost of employing food safety dollars specialists 
(hired or contracted)? 

$               dollars 

g) What was the cost of lost or rejected sales dollars due to animal 
activity, if any? 

$               dollars 

h) What was the cost of lost or rejected sales dollars due to 
floodwater concerns? 

$               dollars 

i) Were there any other costs directly attributable to food safety on 
your farm?  

☐  Yes 
☐  No 

j) If answer to Question 17. i) is yes, please describe and estimate the annual cost for the 
year: 
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18. How many acres of fruit and vegetable crops were covered by the GAP or other food 
safety audits in 2011 or 2012?                   Acres  

19. What crops were certified under the GAP or other food safety program in 2011 or 2012? 
(Name each crop) 

                                                                                                                        

20. If you are audited for USDA GAP, which sections of the audit were you audited for? 
(Check all that apply) 

 
a) General ☐ 

b) Part 1 – Farm Review ☐ 

c) Part 2 – Field Harvest & Packing           ☐ 

d) Part 3 – House Packing          ☐ 

e) Part 4 – Storage & Transportation         ☐ 

f) Part 7 – Preventive Food Defense         ☐ 

21. If you have on-farm storage or packing facilities, please describe them and how they are 
affected by your own actions to manage food safety, or are impacted by any food safety 
program on your farm. Please include any costs you incur. 

                                                                                                                        

22. Which of these answers best explain why you sought GAP or other food safety 
certification? 

a) To keep a key customer account ☐ 

b) Farm is expanding or shifting market channels and want 
to sell to markets that may require it 

☐ 

c) Want to be prepared in case federal regulations require it          ☐ 

d) Want to ensure improved food product food safety          ☐ 

e) Other (explain) 
                                                                                                                      

☐ 

23. Do you have any other comments regarding food safety that we have not discussed? (If 
non-audited growers have conducted any food safety measures on their own, these can 
be tallied in Q. 17 above.) Otherwise, please indicate any other comments here: 

                                                                                                                        

24. Thank you. One last question: are you willing to be listed in the acknowledgements of our 
report which will be made available to the public, as having been interviewed for this 
study? Only your name and the name of your farm will be given; no contact information 
will be included in the listing of farms that were interviewed. 

☐  Yes  ☐  No
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Appendix C 

Supporting Data from Grower Survey 
 
The major characteristics of the farms included in this research are displayed in Tables C-1 to C-4 and 
Chart C-1. 
 
Table C-1. Crop Production Characteristics and Organic Production Status,  2011/2012 
Characteristics Number of Farms Percent  of All 

Farms in Survey 
Crop & Livestock  
Composition 

 
 

Farms with Crops Only 14 88% 
Farms with Crops & 
Livestock 

2 12% 

   
Crop Types Produced   
Vegetable Crops Only 2 12% 
Tree Fruits Only 2 12% 
Vegetables, Tree Fruits & 
Berries 12 75% 

   
Organic Status of Farm   
100% Organic Certified 10 63% 
Part of Farm Organic 
Certified 1 6% 

Not Organic Certified 5 31% 
 
 

Table C-2. Total Acres Planted to Fruits and Vegetables in 2011 
Acres in Fruits & 
Vegetables 

Number of Farms Percent of All 
Farms in Survey 

0.1 to 10.0 6 38% 
10.1 to20.0 3 19% 
20.1 to 40.0 1 6% 
40.1 to 80.0 4 25% 
80.1 to 700.0 2 12% 
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Table C-3. Gross Sales Range of Farmers in Survey, 2011 
Gross Farm Sales Number of Farms Percent of All 

Farms in Survey 
$0 to $10,0000 1 6% 
$10k to $49,9999 4 25% 
$50k to $99,9999 1 6% 
$100k to $249,999 4 25% 
$250k to $499,999 2 12% 
$500k to $999,999 0 0% 
$1.0 mill. to $10.0 mill. 4 25% 
 
 
 

Table C-4. Number of Years Family Has Been Farming as of 2012 
Length of Time Families 
Have Been Farming 

Number of Farms Percent of All 
Farms in Survey 

Less than 3 years 2 12% 
4 to 10 years 3 19% 
11 to 20 years 3 19% 
21 years or more 8 50% 
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Chart C-1. Seasonal and Full Time Employment for All Surveyed Farms in 2011 
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Appendix D  

Perceptions of GAP&GHP and food safety  

Food safety 
“My products are better because they will be produced, harvested and sold under higher standards 
with USDA GAP. I am also getting more efficient because of GAP&GHP.”   
 
“We are GAP certified and this acknowledges what we had previously been doing for food safety.”  
 
“The good part is it has raised our awareness about ensuring our food is safe for us as owners, for our 
workers and for our customers.” 
 
“I needed to do the deer fencing to prevent them from consuming a significant amount of crops.”  
 
“USDA should make food safety affordable for small farmers by shifting part of the huge subsidies that 
now go to large farms to programs targeting food safety practices for small farms.” 
 

GAP&GHP certification 
“The actions needed from the first food safety audit can vary widely from farm to farm, depending on 
whether the farm is rustic or has been continuously making improvements. Those who have been 
making steady improvements do not have to go a long way to comply.”  
 
“We already are doing a large amount of paperwork to meet government regulations for OSHA and 
the Labor Department. The GAP paperwork is really a significant added burden.”  
 
“As a certified organic farmer, there were not too many surprises to meet USDA GAP guidelines. 
Mainly it means more paperwork for documentation.”  
 
“A major reason we are doing this is to protect ourselves if we get sued.”  
 
“Our main customer [wholesaler] required this; we had to get certified or we would lose this key 
customer.”  
 
“The only barrier is cost, and it is a large barrier for us, a small grower.” 
 
“Yes it is a cost, but it is not a major hindrance. This is something I can budget to accomplish.”  
 

Need for food safety  
 “We will not get GAP certified unless our biggest customer requires it.”  
 

http://www.orphi.org/
http://www.orphi.org/


PAGE 40 Oregon Public Health Institute  www.orphi.org tomorrow’s health today PAGE 40 Oregon Public Health Institute  www.orphi.org tomorrow’s health today 

 
 

“Some of the farm improvements indicated in the survey were completed long ago and I do not 
remember the costs. These improvements were made to have well- functioning farm, including but 
not exclusively for food safety considerations.”  
 
“I will ensure our farm stays under the qualification requirements (Tester Amendment) so we do not 
have to deal with the produce rule.”   
 
“Our mindset is to be vigilant and use common sense without relying on GAP.”  
 
“We use a systems approach to food safety and think about it at every step: from cleaning tools at 
planting time to protecting harvested crops from sun and heat.”  
 
“I view this as a mostly useless paperwork exercise [referring specifically to GAP&GHP].”  
 

Public and economic health 
“If people eat less fresh produce because they fear foodborne illness, or because food safety issues 
increase produce costs, more people will die from preventable illness.”  
 
“Some society-wide problems are being borne by the grower alone. This added risk will reduce the 
number of growers willing and able to produce food on a small to mid-size scale. Again the loss of 
local production will be replaced by imports from large multi-national shippers that have a worse 
safety record than the local producers.”  
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