
 

 
 

 
 

  
     

   
 

  
 

  

        

      

        

      

 

   

            
              

             
             

             

              
                

                
                

       

                
                

             
               

              
               

                   

   
               
               

                
               

            

              
        

ERA Economics 
1111 Kennedy Place, Suite #4 

Davis, CA 95616 

Technical Memorandum 

Subject: Central Coast Industry Cost Pressure Preliminary Assessment 

By: ERA Economics LLC 

To: Grower-Shipper Association of Central California 

Date: November 4, 2021 

Purpose and Background 

The Grower-Shipper Association of Central California (GSA) supports its members by advancing 
central coast family, food, and farming interests. Its services range from worker safety initiatives 
including vaccine clinics, educational outreach, and housing to advance protections for farm workers, 
legal and technical analysis and advocacy to improve groundwater quality, technical support addressing 
complex pest, disease, and food safety issues, public policy analysis and advocacy. 

GSA engaged ERA Economics (ERA) to prepare an economic analysis of current, continuing, and 
impending cost pressures that central coast growers and shippers are facing. The goal of this assessment 
is to help businesses across the industry supply chain better understand changes occurring in other parts 
of the chain, and how production costs are increasing as a result. This technical memorandum (TM) 
summarizes the results of the analysis. 

The central coast produces a substantial share of U.S. fruit and vegetables for domestic and export 
markets. Cost pressures on the industry have been increasing over the last several years. This includes 
pandemic-induced changes (e.g., worker health/safety, PPE, other practices), as well as broader market 
adjustments affecting input costs including labor (e.g., SB 3 and AB 1066), material application, water 
quality (e.g., Ag Order 4.0), and water supply under the Sustainable Groundwater Management Act 
(SGMA). Changes in farming practices to support food safety and industry sustainability goals have also 
resulted in higher costs. All of these changes increase the costs to raise, pack, and market a crop. 

Identifying Cost Pressures 
This analysis establishes a current baseline for different industry cost pressures, focusing on leafy greens 
(and, specifically, iceberg lettuce) as a proxy for industry changes. All cost pressures are described 
qualitatively. A preliminary analysis of some of the key cost pressures was developed to quantify the 
magnitude of cost increases. Costs that were not quantified are described qualitatively and may be 
assessed in future studies. Industry cost pressures were grouped into three categories: 

 Current. These are costs that are currently affecting the industry, such as pandemic-induced 
interruptions to supply chains and shipping shortages. 
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 Continuing. These are costs that are increasing over time due to ongoing shifts in market 
dynamics and implementation of new laws and regulations. For example, increasing farm labor 
costs as state laws for overtime and working hour requirements continue to be phased in. 

 Impending. These are costs that will affect central coast growers over the next couple of years 
and into the future. For example, this would include implementation of laws (such as the 
Sustainable Groundwater Management Act of 2014) that are just starting to be implemented as of 
2021. 

Industry cost pressures were identified and quantified through a review of industry data and a series of 
interviews with grower-shippers. Several analyses were developed to quantify costs, which were then 
validated with additional interviews with grower-shippers and input suppliers. All costs reported in this 
TM are in current, 2021, price levels. 

The analysis focuses on direct industry costs. For example, new testing requirements and greater 
packaging costs that require a direct cash outlay. Other indirect costs for meeting new requirements 
(e.g., additional management time) were not quantified in this study. However, these indirect costs can 
represent substantial costs and should be considered in future analyses. 

A diverse mix of fruits and vegetables are produced in the Salinas Valley. In order to focus the analysis 
and illustrate industry cost pressures, Salinas Valley iceberg lettuce (head lettuce) is used as the example 
crop for calculating per-carton costs. Baseline production costs are developed from a 2017 University of 
California Cooperative extension sample budget for iceberg lettuce that was adjusted for summer 2021 
conditions based on feedback from grower-shipper interviews. 

Summary Conclusions 
The analysis described and quantified selected current, continuing, and impending industry cost 
pressures. Table 1 summarizes the costs identified in this study and provides a brief summary of each. 
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Table 1. Summary of identified cost pressures. 

Category Quantified? Notes 

Current 
COVID-19 Yes Changes in labor crews for health and safety 
Packaging Yes Material cost increases and limited supplies 
Pallets Yes Limited supply and input cost increases 
Transport No Substantial cost increases due to driver/trucking shortages 
Crop Disease Yes Analysis considers INSV and Pythium wilt management 

Continuing 
Labor Yes Higher costs for growing, harvest, and cooling labor 
Land Yes Includes recent land rent increases 
Food safety Yes Considers pre-harvest product testing requirements 
Other inputs Yes Partial analysis of fertilizer and equipment cost increases 

Impending 
Climate Variability No Includes costs due to increased heat, fire risk, and drought 
SGMA No Will increase water costs, potentially limit water availability 
Ag Order 4.0 No Increases costs, limits on fertilizer, impacts on land use 

An average baseline production budget for Salinas Valley iceberg lettuce shows typical costs to grow, 
harvest, and pack is around $15 per carton1. This includes growing costs, harvest, packing, and 
overhead. As summarized in Table 1, costs are increasing due to several current and continuing industry 
pressures. Expected future changes, such as potential water and nitrogen limits, are likely to create 
greater cost increases in the next couple of years. The summary conclusions of the analysis are as 
follows: 

 The estimated increase in direct lettuce production costs is $2.12 per carton, or about 14 percent. 
This includes a $0.68 increase to growing costs, and a $1.44 increase for harvest, packing, and 
cooling costs. The $1.44 increase for harvest, packing, and cooling costs includes a $0.67 
increase specifically due operational changes related to COVID-19. These bring the total cost to 
the grower-shipper to over $17 per carton. These do not include additional indirect costs (e.g., 
manager time). 

 At an average price of $15 to $17 per carton, which represents a fairly common range for iceberg 
lettuce prices, grower-shippers who were originally expecting to realize an economic profit, or 
break-even, would not be able to cover costs. 

1 Tourte, L., Smith, R., Murdock, J., and Sumner, S. 2017. Sample Costs to Produce and Harvest Iceberg Lettuce, Central 
Coast Region – 2017. UC ANR Cooperative Extension and Agricultural Issues Center. Adjusted based on grower-shipper 
interview feedback and industry data. 
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 The analysis quantified selected industry cost pressures. Other costs were described qualitatively 
but not quantified as part of this initial analysis. As such, estimated industry cost increases 
should be viewed as conservative (low) estimates of the potential range of cost increases. These 
should be monitored and evaluated in future iterations of this analysis. 

 Increasing costs are expected to cause additional economic effects across the industry that are 
beyond the scope of this initial analysis. In general, lower returns put downward pressure on 
production as fewer acres are planted and harvested, or existing fields are managed less 
intensively (resulting in lower yields). A reduction in supply would put upward pressure on 
price, leading to higher costs to buyers and consumers. 

 It is important to note that yield losses (e.g., disease pressure) would increase per-carton growing 
costs beyond the costs presented in this analysis. A subset of growing costs is the same per acre 
regardless of final crop yield or quality. This additional cost pressure is not explicitly quantified 
in this TM. Therefore, cost estimates should be viewed as conservative (low). 

The following sections of this TM summarize current, continuing, and impending cost pressures. A 
summary section shows the estimated total change to costs, and a discussion section provides 
concluding remarks and areas for additional work. 

Current Cost Pressures 

This section summarizes current cost pressures affecting Salinas Valley produce growers. Cost pressure 
categories identified in the study include: 

 COVID-19 pandemic. Many costs are directly or indirectly associated with COVID-19. 
Substantial direct cost increases include operational costs to keep workers safe and for 
businesses to stay in compliance with changing state and local pandemic mandates. 

 Packaging and pallets. There have been substantial cost increases in packaging and pallets due 
to disruptions in the supply chain (some of which are related to the pandemic). This affects 
growers and shippers as well as input suppliers in ancillary industries. 

 Trucking and transport. Trucking and transport costs directly affect all input costs. Driver 
shortages and demand for shipping by other industries (such as e-commerce) have resulted in 
higher shipping costs (and risk of shipping shortages) to grower-shippers. 

 Crop disease. The Salinas Valley has faced unprecedented lettuce disease problems in recent 
years. This includes INSV and Pythium wilt disease outbreaks that result in greater farming costs 
for management and a potential yield decrement in affected fields. 

The following subsections describe each current industry cost pressure. 

COVID-19 Pandemic 
The COVID-19 pandemic caused substantial costs for central coast produce growers and shippers. Costs 
included protecting worker health, changes in operations, and highly volatile market conditions. Early in 
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the pandemic some product was not harvested due to the shutdown of most of the food service industry, 
resulting in large losses on some fields. Market conditions shifted later in the pandemic as supply chain 
disruptions eased, the food service sector (partially) reopened, and consumers returned to more typical 
purchasing patterns. 

The central coast produce industry took initiative during the pandemic to protect the health and safety of 
workers. Grower-shippers on the central coast banded together to provide quarantine housing for 
farmworkers to limit the spread of COVID-19. This included securing hotel properties and a partnership 
with Salinas Valley Memorial Healthcare System to provide medical observation and support directly to 
farm workers and family members exposed or infected with COVID-19. These first-of-their-kind 
initiatives were considered a success. Governor Newsom specifically highlighted the protective efforts 
underway by farming operations in the Salinas Valley, using those efforts as a model for patterning and 
deploying a state response to provide quarantine housing for farm workers2. 

Grower-shippers set up vaccine clinics for farmworkers to protect workers and their families. This 
included a partnership with Clinica De Salud Del Valle De Salinas (CSVS) to obtain vaccine doses to 
perform a targeted, quick, and efficient distribution through a mass vaccination clinic program created 
by GSA and CSVS. As of October, over 85% of Monterey County farmworkers are fully vaccinated. 
This clinic effort garnered national attention, with the U.S. Department of Health and Human Services 
Secretary Xavier Becerra recently visiting the clinic in Salinas, and challenging workers and employers 
across the country to match the progress made by the farming industry in Monterey County3. 

The pandemic also caused total labor costs to increase for central coast grower-shippers. Social 
distancing requirements4 and additional personal protective equipment (PPE) caused direct costs. The 
industry reported reducing harvest crews by 18% to comply with CDC guidelines5. The direct costs of 
these adjustments in response to the pandemic are estimated to equal $0.67 per carton. 

The pandemic caused broader disruption to the labor market in general. Nonfarm employment 
opportunities initially decreased due to the pandemic. However, nonfarm laborers rarely move into farm 
labor positions. In addition, the unemployment benefits for those that lost nonfarm jobs often exceed 
potential earnings in agriculture. The increased risk of disease outbreaks amongst farm workers has 
further disincentivized workers. School closings and childcare limitations also reduces worker 

2 Linville, K. 2020. California to implement COVID-19 Monterey County farmworker housing program statewide. KSBW 
Action News. Available at: https://www.ksbw.com/article/california-to-implement-covid-19-monterey-county-farmworker-
housing-program-statewide/33420035 
3 Herrera, J. 2021. HHS Secretary Xavier Becerra tours COVID-19 vaccination clinic in Salinas. Monterey Herald. Available 
at: https://www.montereyherald.com/2021/07/23/hhs-secretary-xavier-becerra-tours-covid-19-vaccination-clinic-in-salinas/ 
4 ERA Economics, LLC (ERA). 2020. Economic Impacts of the COVID-19 Pandemic on California Agriculture. Report 
prepared for various industry associations, June 16, 2020. 
5 Goodrich, B., Kiesel, K., and Bruno, E. 2021. Differential Impacts of the COVID-19 Pandemic on California’s Produce and 
Nut Industries. Western Economics Forum. Spring 2021 Volume 19 Issue 1. 

5 

https://www.montereyherald.com/2021/07/23/hhs-secretary-xavier-becerra-tours-covid-19-vaccination-clinic-in-salinas
https://www.ksbw.com/article/california-to-implement-covid-19-monterey-county-farmworker


 

 
 

                 
      

   
                 

               
                

                
            
              

      

               
             

              
               

              

               
                  

               
                
                 

               

             
                    

                  
          

              
                  

               
                
       

 

 

  

 
                 

                
     

           

availability6. As a result, there continues to be persistent shortage of farm labor for the produce industry, 
which increases farm labor costs. 

Packaging and Pallets 
Costs for packaging and pallets have been increasing steadily for several years. The rate of increase is 
substantially higher in 2020 and 2021. Costs for materials including aluminum, tin, plastic resin, and 
corrugated cardboard reached five-year highs in 20217. This was caused by increases in prices for raw 
materials used by packaging manufacturers. It was also driven by the rise of e-commerce during the 
pandemic (i.e., consumers purchasing more goods from online retailers). E-commerce requires more 
packaging than products bought in-store. This increased the demand for packaging, which resulted in 
higher costs for produce packaging. 

It is difficult for the produce industry to compete with large e-commerce companies for limited 
packaging. Manufacturers of corrugated carboard, plastics, and other packaging inputs typically keep a 
large inventory available for large e-commerce customers that represent a substantial share of their 
business. As a result, smaller customers such as produce packaging supply companies can face shortages 
when there is scarcity and high costs for paper, starch, glue, wax, and resin. 

Industry experts were interviewed to identify additional drivers for higher costs in packaging and pallets. 
Paper has been in high demand, but domestic paper production has not increased due to the high capital 
costs and environmental restrictions for new paper mills. Starch, which binds together the layers of 
corrugated cardboard, is in low supply. Glue supply problems have been occurring as a result of 
hurricanes in the southeast U.S. Resin costs are going up with higher petroleum costs. Wax, which is 
often used for frozen storage, has been difficult to procure due to container transport problems. 

Based on industry data and interviews with grower-shippers and packaging suppliers, packaging costs 
have increased 15% or more in the past year. Wood pallet costs have increased by 75% or more in the 
past year. This is primarily due to increases in lumber prices. Plastic pallets still cost about six times 
more than wood pallets and thus are cost prohibitive. 

Table 2 summarizes the estimated packaging and pallet cost increases to grower-shippers. These are 
based on typical box sizes for a 24-count box of iceberg lettuce, and assuming 40 cartons per pallet. 
Packaging and pallet costs are estimated based on list prices for typical bulk purchases. Estimated 
increases are based on the percent increases summarized above. The cost increase is expressed as an 
estimated additional cost per carton of lettuce. 

6 Sumner, D.A. 2021. Impact of COVID-19 and the Lockdowns on Labor-Intensive Produce Markets, with Implication for 
Hired Farm Labor. Choices: The Magazine of Food, Farm, and Resource Issues, Agricultural and Applied Economics 
Association, Vol. 36(3), May 2021. 
7 The Packer. 2021. Packaging on Display. Available at: https://www.thepacker.com/magazines/packaging-display 
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Table 2. Summary of packaging and pallet cost increases. 

Item Description 
Estimated 
$/Carton 

Packaging 
Based on 15% increase, reported pricing for typical iceberg 
lettuce packaging. 

$0.29 

Pallets 
Based on 75% increase, estimated cartons per pallet for iceberg 
lettuce shipments. 

$0.18 

Trucking and Transport 
The COVID-19 pandemic disrupted the global economy, supply chains, transportation, and logistics. 
This was driven in large part by the 33% increase in e-commerce sales in 2020. Consumers stopped 
traveling to stores and ordered more goods online (from groceries to takeout food and general household 
items). Consumer parcel deliveries increased about 24% in 2020 over 2019. Most industry experts 
expect e-commerce sales to remain elevated in the future. This has affected the market for trucking, 
drivers, and shipping costs and the central coast produce industry. 

The transport industry is experiencing a shortage of drivers, which has resulted in greater shipping costs. 
Drivers left the industry for several reasons, including COVID-19 concerns and unemployment 
assistance that disincentivized returning to work8. At the same time, the total number of allowable driver 
hours has been decreasing. The Electronic Logging Device (ELD) mandate requires drivers to log hours 
on the road to allow law enforcement to ensure they are complying with hours-of-service (HOS) 
regulations. HOS regulations limit daily drive times to discourage driving while fatigued9. While a 
necessary safety precaution, this leads to longer freight times and greater supply tension. Fewer drivers 
and reduced hours per driver have limited the supply of trucking, which has resulted in higher costs. 

Strong demand for shipping and low supply of drivers is evident in high load-to-truck ratios (LTRs). 
LTRs measure the ratio of load postings to available trucks. LTRs vary regionally but are typically in the 
range of 2:1 to 3:1 in most areas. In August 2021, LTRs in Monterey County were 15:1 or higher. In 
other words, demand for truck shipments was far exceeding the supply. LTRs for refrigerated loads have 
been much greater than dry van, peaking in the summer months. This specifically impacts the produce 
industry. 

Transportation industry experts interviewed for this study indicated that trucking availability is also 
affected by a low supply of long-haul drivers, drivers moving from large companies to running small 
private ones, weather-related disruptions, and limited semiconductors for manufacturing Class 8 tractors, 
the largest class of trucks. 

8 Lockie, A. 2021. How the pandemic rocked the global supply chain, and what it means for trucking. Commercial Carrier 
Journal. Available at: https://www.ccjdigital.com/business/article/15066209/covids-impact-on-supply-chain-what-it-means-
for-trucking 
9 Wade, T., Suttles, S., and Walters, L. 2021. Transportation Safety Regulations via the Electronic Logging Device Mandate 
Can Affect Fresh Produce Shipment Costs. Choices: The Magazine of Food, Farm, and Resource Issues, Agricultural and 
Applied Economics Association, Vol. 36(3), July 2021. 
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Central coast grower-shippers reported trucking costs have doubled in the 2021 season. Some experts 
interviewed for this study reported missing harvest on fields due, at least in part, to the unavailability of 
trucks. This has created increased direct costs through increases in the costs of inputs. 

A quantitative analysis of the magnitude of the additional trucking costs was not developed for this 
initial study. Based on transportation and produce industry interviews, these costs are expected to remain 
elevated in the future. 

Management of New Disease Outbreaks 
Disease management is critically important for central coast produce growers. In addition to growers’ 
standard protocols, in the last few years the prominence and destructiveness of Impatiens necrotic spot 
orthotospovirus (INSV) infection and Pythium wilt have created substantial costs and risks for the 
produce industry. INSV and Pythium wilt are new diseases to Salinas Valley lettuce. 

Table 3 summarizes the cost increases per carton associated with management of these diseases based 
on grower interviews, listed input costs, and disease incidences10 . Per carton costs increase by around 
$0.23 due to management for new disease pressure. 

Table 3. Summary of INSV and Pythium wilt disease management costs. 

Item Description 
Estimated 
$/Carton 

INSV Management 
Includes costs for increased insecticide applications and 
rouging plants. Assumes disease incidence of 30%. 

$0.15 

Pythium Wilt 
Management 

Includes costs for increased fungicide applications. Assumes 
disease incidence of 30%. 

$0.08 

Industry data show that yield losses associated with INSV and Pythium wilt were substantial in 2020. 
On fields where growers reported one or both diseases, on average, 33% of product was lost. In the late 
part of 2020, 50% to 100% yield losses were common. Yield losses would increase per-carton growing 
costs as these costs are generally incurred on a per-acre basis regardless of yield. For example, if the 
growing costs are typically $5 per carton, a yield loss of 50% would effectively double the cost to $10 
per carton. This highlights the importance of fixed farming costs that are incurred regardless of crop 
quantity or quality. Growers shoulder this cost, which can represent a substantial risk to growers’ ability 
to recoup costs. This cost pressure is not explicitly quantified in this TM.11 All of the cost pressures are 
based on a typical yield. Therefore, cost estimates should be viewed as conservative (low). Yield losses 
also create additional costs for harvest crews because harvesters are paid a minimum per hour even if 

10 ERA Economics, LLC (ERA). 2021. Cost Assessment of INSV and Pythium Wilt on Salinas Valley Lettuce. Technical 
Memorandum prepared for Grower-Shipper Association, February 11, 2021. 
11This cost pressure is discussed further in the Technical Memorandum “Cost Assessment of INSV and Pythium Wilt on 
Salinas Valley Lettuce” prepared for the Grower-Shipper Association. 
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they harvest much less than normal. This analysis did not quantify this cost effect specifically, as it 
interacts with the normal piece rate paid to harvest crews. 

In late 2020, when the impacts of these diseases were at their worst, favorable spot market prices 
motivated many growers to do everything they could to harvest and sell whatever product they could. 
Less favorable market conditions, such as those experienced throughout most of 2021, would likely lead 
to growers making less direct investment in combatting diseases, reducing yields, and more growers 
electing not to harvest product on fields heavily damaged by diseases. 

It is also important to note that INSV and Pythium wilt are only the most recent diseases to create 
unexpected increasing costs and other production problems. Diseases affecting lettuce and other fresh 
produce in the Central Coast are dynamic and evolving. Disease pressure changes from year-to-year, 
impacting yields and increasing costs. Management is largely reactive because it is difficult to predict 
the likelihood and timing of disease pressure in different regions over time. Disease management costs 
(through a combination of crop quality/yield losses and direct and indirect management costs) are 
expected to continue to increase. 

Continuing Cost Pressures 

This section summarizes costs pressures that are continuing to impact the central coast produce industry. 
These include: 

 Labor. Increasing domestic labor costs due to new regulations and increasing costs to secure 
workers from outside the country through the H-2A program due to high demand have 
significantly increased growing, harvest, packing, and cooling costs. 

 Land. Land rents have been increasing year-over-year due to competition for limited productive 
ground and pending land and water regulations that may limit farming (or farming intensity) in 
some parts of the central coast. 

 Food safety. Regulations and buyer requirements are increasing growing costs. 

 Other inputs. The cost of other inputs is also increasing. This includes everything from soil 
amendments to equipment. 

Labor 
Labor costs continue to rise across the industry, affecting growing, harvest, packing, and cooling costs. 
Current drivers of higher labor costs include increasing minimum wage, overtime pay, and H-2A worker 
costs. The domestic farm labor market is affected by increasing minimum wage and more restrictive 
overtime requirements. To expand the supply of workers, grower-shippers have incurred substantial 
costs to bring in additional workers under the H-2A program. 

California’s 2016 Phase-In Overtime for Agricultural Workers Act requires large farm employers (26+ 
employees) to pay overtime at 1.5 times the hourly rate for workers after 8 hours in a day or 40 hours in 
a week by 2022. Previously, the requirement was to pay overtime after 10 hours in a day or 60 hours in a 
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week. Smaller employers (25 or less employees) currently fall under the old requirement but will scale 
down to the new standard between 2022 and 2025. Growers and shippers often depend on employees 
working more than 40 hours per week and therefore expect to continue to spend more on labor due to 
this law. An analysis of labor costs was developed for this study. Overtime increase would increase the 
growing costs by approximately $0.03 per carton each year. 

California SB 3 (2016) increases minimum wage to $15 per hour by 2022 (or by 2023 for businesses 
with 25 or fewer employees). The wage rate has increased $1 per year since 2017. In January 2022, the 
rate will go from $14/hour to $15/hour for larger employers and from $13/hour to $14/hour for smaller 
employers. This has led to a steady increase in costs for an industry heavily dependent on labor. Labor 
costs typically represent about 25-50% of operating costs12 for the produce industry. An analysis of 
minimum wage cost was developed. Each $1 per hour increases growing costs by around $0.03 per 
carton. In addition, cooling costs increase by about $0.04 each year. 

Seasonal immigrant farm labor can offset the impact of labor shortages and increasing overtime costs. 
The U.S. has had multiple programs to bring guest workers into the country for jobs in agriculture over 
the last several decades. The current program is the H-2A Temporary Agricultural Program. The H-2A 
program has grown tremendously in the last decade, with the U.S. Department of Labor certifying 
258,000 H-2A positions in 2019 compared to 79,000 in 201013 . The increased participation in this 
program increases competition for workers. In addition, increased nonfarm employment opportunities in 
Mexico have resulted in fewer seasonal farm laborers available for the produce industry. As a result, 
grower-shippers stay competitive in the labor market through increased wages and other incentives. H-
2A workers require employers to incur substantial costs. All growers interviewed report that 
requirements for wages, visas, transportation, and housing are substantial. 

Central coast farming companies provide some of the nicest facilities for H-2A workers in the country. 
Businesses have spent millions on new housing projects offering amenities that exceed H-2A program 
requirements. Experts interviewed noted that it is important to keep employees happy, hardworking, and 
wanting to return in future seasons. Due to the high demand for the H-2A workforce, these labor costs 
are increasing each year. The estimated additional cost is around $0.11 per carton per year for a typical 
harvest crew based on reported cost increases from grower-shippers conducted for this study and the 
sample budget for iceberg lettuce. 

Other options to reduce labor cost include increasing domestic labor, increasing mechanization, or 
exploring different crops14 . Mechanization is increasing, but it is costly and not economically feasible 
for most operations. 

12 Sumner, D.A. 2021. Impact of COVID-19 and the Lockdowns on Labor-Intensive Produce Markets, with Implication for 
Hired Farm Labor. Choices: The Magazine of Food, Farm, and Resource Issues, Agricultural and Applied Economics 
Association, Vol. 36(3), May 2021. 
13 Karst, T. 2021. H-2A program doubles in size from 2010 to 2019. The Packer. Available at: 
https://www.thepacker.com/news/industry/h-2a-program-doubles-size-2010-2019 

14 Zahniser, S., Taylor, J.E., Hertz, T., and Charlton, D. 2018. Farm Labor Markets in the United States and Mexico Pose 
Challenges for U.S. Agriculture. EIB-201, U.S. Department of Agriculture, Economic Research Service, November 2018. 
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Table 4 summarizes estimated labor cost increases per carton of head lettuce. Growing and cooling labor 
costs are based on domestic labor costs and harvest labor is based on H-2A worker costs. 

Table 4. Summary of labor cost increases. 

Item Description 
Estimated 
$/Carton 

Overtime for 
Agricultural Workers 

Businesses with 26+ employees are paying more in overtime 
for agricultural workers. Per-carton estimate for growing 
labor costs only. 

$0.03 
per year 

Agricultural Employee Increasing $1/year until reaches $15/hour. Per-carton $0.03 
Minimum Wage estimate for growing labor costs only. per year 

Harvest Labor Estimated increased cost for harvest crews based on H-2A $0.11 
Increase wage increases. per year 

Cooling Labor 
Increase 

Based on minimum wage increases. 
$0.04 

per year 

Farm labor costs are expected to continue to increase. The California Healthy Workplace Healthy 
Family Act (AB 1522), passed in 2014, began requiring paid sick leave for all employees working 30 or 
more days beginning in 2015. In 2016, the California Labor Code was amended to require payment to 
workers during rest breaks. This includes employees earning piece-rate wages, common for harvesting 
crews, which has created confusion for managers and added additional administrative costs15 . Another 
regulation under discussion is pay for employees while they are traveling by bus to work sites. 
Originally, buses provided by businesses were a free service offered to employees who would otherwise 
be responsible for their own travel. These and other laws and regulations will continue to increase labor 
costs for grower-shippers. 

Land 
The Central Coast has ideal growing conditions for lettuce varieties and many other vegetables and 
fruits. Productive ground allows growers to produce multiple crops each year. This also has led to the 
area being the year-round business center for lettuce and other vegetable industries, further driving up 
the desirability to purchase and rent local farm ground. 

Land rents increased about 3% per year historically. Over the last few years, the increase has been 5 to 
10% annually. Rental values for row crops in Monterey County fall between $2,000 and $3,500 per acre, 
with land suitable for lettuce crops often demanding rents on the higher end of this range. Rent will 
typically represent about 10% of the cost of goods sold for leafy green products. This equates to a 
baseline cost of about $1.50 per carton for iceberg lettuce. 

15 Hamilton, L., and McCullough, M.P. 2018. A Decade of Change: A Case Study of Regulatory Compliance Costs in the 
Produce Industry. Grant Funded Report. December 15, 2018. 
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Table 5 summarizes increasing land costs in the Salinas Valley. The estimated effect of rent increases on 
the cost to produce a carton of iceberg lettuce is based on percent increases reported by interviewed 
growers, the sample iceberg lettuce budget, and trends in American Society of Farm Managers and 
Rural Appraisers (ASFMRA) annual industry data16 . 

Table 5. Summary of land cost increases. 

Item Description 
Estimated 
$/Carton 

Purchasing land 
Farmland values in Monterey and other central coast counties 
are amongst the highest in the country, reaching up to $75,000 
per acre recently. 

Varies, 
Increasing 

Rent 
Currently $2,000 to $3,500 per acre. Based on reported average 
increase of 7.5% per year from 2019 to 2021. 

$0.08 
per year 

Both land values and rent are expected to continue to increase in the near term. In the long term, a 
number of factors could influence this trend. Restrictions on groundwater extractions (e.g., sustainable 
groundwater management requirements) and nitrogen applications (e.g., Ag Order 4.0) could limit land 
and water available for farming in parts of the central coast. This would increase land rents in areas with 
sufficient access to land and water resources. 

Food Safety 
The implementation of food safety measures to reduce the risk of food-borne illnesses has created a 
series of ongoing compliance costs for growers and shippers in the central coast. 

In addition to requirements from the California Leafy Greens Marketing Association (LGMA), and the 
U.S. Food and Drug Administration (FDA), individual buyers are creating more stringent food safety 
standards. These additional requirements would continue to add costs for growers and shippers. Table 6 
summarizes estimated additional costs for food safety. These are based on estimated testing costs17 and 
information obtained from grower interviews. 

16 American Society of Farm Managers & Rural Appraisers (ASFMRA). 2021. Trends in Agricultural Land & Lease Values, 
California & Nevada. Presented by the California Chapter of ASFMRA, Inc., Woodbridge, CA. 

17 Calvin, L., Jensen, H., Klonsky, K., and Cook, R. 2017. Food Safety Practices and Costs Under the California Leafy 
Greens Marketing Agreement. USDA Economic Research Service. Economic Information Bulletin Number 173. June 2017. 
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Table 6. Summary of food safety cost increases. 

Item Description 
Estimated 
$/Carton 

Pre-harvest product 
testing 

The new requirements will require testing product grown in the 
field between 4 and 7 days before harvest if any elevated risk 
factors are present. Reportedly $50/acre. 

$0.06 

Water Treatment 
Requirements 

Required by LGMA for surface water sources, including water 
from a reservoir. 

$0.06* 

*For users of surface and/or reservoir water only. 

In 2021, LGMA released additional testing requirements for product in the field prior to harvest. The 
new requirements will require testing product grown in the field between 4 and 7 days before harvest if 
any elevated risk factors are present. Elevated risk factors primarily relate to proximity to livestock 
operations, including Concentrated Animal Feeding Operations (CAFOs), grazing lands, and small 
hobby farms with livestock. Testing product will be required based on proximity to these operations as 
well as opportunities for runoff from livestock operations, soil leaching, prevailing winds, and filth fly 
infestations. The guidelines are still being finalized. These will be in addition to the current requirements 
that leafy greens products are grown at least 1 mile from large CAFOs and several hundred feet from 
other animal feeding operations. Based on interviews with growers, the pre-harvest testing costs are 
typically $50 per acre, but could increase to more than $200 per acre for some fields with the new 
requirements. 

Food safety costs are expected to continue to increase. 

Other Input Costs 
Recent and ongoing cost pressures have led to increases in the costs of other farming inputs. A 
comprehensive review of all other input costs was beyond the scope of this initial assessment. Two 
inputs that have increased substantially over the last two years are fertilizers and machinery. These 
products and the raw materials for producing them are often bought and sold internationally. Disruptions 
in global supply chains have resulted in higher input cost for central coast growers-shippers. 

The USDA National Agricultural Statistics Service (NASS) releases monthly reports summarizing 
agricultural prices, and indices for many common inputs used across the country. Indices show the 
relative change in input costs year-to-year. Table 7 summarizes the estimated cost increases for lettuce 
inputs, using USDA NASS data. 

Table 7. Estimated cost changes of other inputs, July 2019 to July 2021. 

Item Description 
Estimated 
$/Carton 

Fertilizer 
Based on increase by fertilizer type reported by USDA 
NASS. 

$0.10 

Machinery & Equipment Based on increase reported by USDA NASS. $0.02 
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Other inputs, such as seed, chemicals, and fuel, have seen high volatility recently. Growers and input 
suppliers interviewed for this study report seeing higher prices for these inputs. Other input cost 
increases could be explored further in future analyses. 

Impending Cost Pressures 

In addition to the regulations and other cost pressures identified above, there are other laws, regulations, 
and policies that are expected to result in higher costs for the produce industry. This initial analysis does 
not quantify these costs on a per-carton basis. Additional analysis may be developed in the future to 
quantify cost increases. The following sections provide a qualitative overview of impending cost 
pressures including: 

 Drought and Climate Variability. California is currently in the driest year on record. Prior to 
2021, the driest year on record was 2015. Warmer and drier conditions are likely to persist in the 
future. This will cause additional water scarcity, hotter summers, and increased prevalence of 
wildfires. These impact the produce industry in several ways, resulting in higher costs. 

 Sustainable Groundwater Management Act (SGMA). Growers in most central coast regions 
are expecting to face limitations on available water under Groundwater Sustainability Plans 
(GSPs) being developed to comply with SGMA. GSP implementation will require growers to 
pay higher costs for water and administration, in addition to potentially reducing the number of 
farmable acres in the region. 

 Ag Order 4.0. Regional Water Quality Control Board regulations affect central coast farming 
costs. This includes limits on the amount of fertilizer growers can apply. This will increase 
growing costs and reduce the number of farmable acres in the region. 

Climate Variability 
The ongoing impacts of severe drought on the central coast region and on the entire supply chain are 
expected to continue to increase costs to grow and ship fresh fruits and vegetables. 

On the growing side, higher heat during the summer and variability in temperatures creates challenges 
for maintaining a healthy crop. Heat puts crops under stress, threatening yields and requiring a higher 
volume and frequency of irrigation. This can be challenging for systems with limited water pressure for 
irrigating multiple fields. It also puts added pressure on the availability of groundwater and other water 
sources, which are already facing legal limitations under SGMA and Ag Order 4.0. Higher temperatures 
during the summer season also have been associated with the prevalence of Pythium wilt and other 
lettuce diseases. 

Increasing frequency and severity of wildfires is also affecting produce industry costs. California faced 
an unprecedented wildfire season in 2020 and 2021, with many fires affecting central coast agricultural 
regions. The River Fire in the Salinas Valley burned nearly 50,000 acres in August and September of 
2020. This threatened the safety and health of farmworkers. Growers incurred additional costs for 
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supplies, limited productivity, logistical challenges, and in some cases severe damage to capital 
equipment and crop losses. The ongoing risk of fire and smoke exposure could further discourage 
potential workers from jobs in the field, especially in the late summer and early fall when fires in the 
region are most prevalent. Wildfires also affect the supply chain through potential damage to inputs and 
logistical issues with shipments, adding additional costs. 

The Salinas Valley and most of the other agricultural regions on the central coast depend primarily on 
groundwater. Farmers and other water users extract groundwater, which is recharged by run-off from 
snowpack and regional rainfall. When snow and rain are limited for multiple years, this puts added stress 
on groundwater availability. Groundwater levels decline, which results in higher pumping costs for 
growers. In some areas of the central coast this increases seawater intrusion, which can degrade water 
quality and cause broader economic impacts to the region. 

Sustainable Groundwater Management Act (SGMA) 
In 2014, California passed the Sustainable Groundwater Management Act (SGMA). SGMA requires 
balancing groundwater extraction with recharge in groundwater subbasins across the state. 

Most central coast groundwater subbasins are classified as High Priority and Critically Overdrafted by 
the California Department of Water Resources. Groundwater Sustainability Plans (GSPs) were 
developed in 2020 and are currently being implemented. GSPs will increase farming costs. Landowners 
are required to pay assessments for groundwater management and annual updates of GSPs that are 
required by law. These additional per acre assessments for administration alone can range from $10 to 
$20 per acre per year. 

An important groundwater management issue in the central coast subbasins is saltwater intrusion. This 
occurs from excessive pumping, particularly in the shallow aquifer in areas closest to the ocean. Over 
time, intrusion of saltwater into the basin degrades groundwater quality to the extent that some or all 
crops could no longer be grown in the region. 

GSPs specify a series of potential projects (e.g., recharge) that will be developed for groundwater 
management. Projects are expensive and will be paid for by local water users. Typical projects include 
developing groundwater recharge basins and expanding use of recycled water. Project costs can vary, 
from a few hundred dollars per acre-foot to over $1,000 per acre-foot in some regions. This represents a 
substantial increase in irrigation water costs. 

Some GSPs include restrictions on groundwater pumping, allocations, and water markets if any basins 
do not maintain sustainable conditions. Currently, restrictions on groundwater pumping in central coast 
subbasins are not in place. Pumping restrictions are possible in the future if sustainable management 
conditions are not achieved. Restrictions on groundwater pumping below what is typical for producing 
crops in the area could increase costs by requiring land idling or supplemental water purchases. 

The outlook for California, including the central coast, is warmer and drier conditions. Reliance on 
groundwater is critical for future farming activities in the central coast. SGMA will increase irrigation 
water costs and reduce water availability in some regions. This is expected to increase farming costs in 
the central coast into the foreseeable future. 
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Ag Order 4.0 
Legacy nitrate leaching into the groundwater aquifers of the central coast is a public health concern. 
This led to the release of Ag Order 4.0 by the Central Coast Regional Water Quality Control Board 
(CCWB). Ag Order 4.0 specifies a range of management practices that growers in the central coast are 
required to follow. This includes limits on fertilizer applications, limits on land use and timing of 
application, and substantial reporting requirements that increase staff time and management costs. 

One requirement of the Order is to gradually reduce the amount of nitrogen that a grower can apply per 
acre, with a 200 lb. target by 2030 and 50 lb. target by 2040. These nitrogen application targets would 
substantially increase costs. The probability of covering operating and overhead farming costs for a 
typical lettuce rotation would fall from 73% (based on 2020 data) to 45% under a 50 lb./acre/year 
nitrogen limit. That is, in more than half of years, a grower would not be able to cover the cost of raising 
the crop. The probability of generating revenue greater than total costs would fall to 14% under a 50 
lb./acre/year nitrogen discharge limit18 . This would cause growers to leave the industry, fallow land, and 
switch crops. Similar to potential restrictions on groundwater pumping under SGMA described above, 
nitrogen limits could force growers to need more land to farm less, increasing the relative cost of land as 
a proportion of the cost of goods sold. 

Cost Pressure Summary 

This section summarizes the additional cost pressures affecting the lettuce industry that were quantified 
for this initial study. It does not include cost pressures that were not quantified (such as SGMA) and it 
does not include other indirect costs (such as additional management time). 

Table 8 summarizes baseline costs for producing a carton of iceberg lettuce, and the additional costs 
caused by the factors identified (and quantified) in this analysis. Costs are categorized by growing costs, 
harvest and packing costs, and overhead costs. Costs are grouped this way to illustrate different 
measures of “breakeven” prices, which are defined as the price that would be required to cover harvest 
and packing, all variable growing costs, and all variable costs plus overhead. The analysis of industry 
data and feedback from industry interviews finds that estimated baseline costs go from about $15 to over 
$17 per carton, or about a 14% increase. 

18 ERA Economics, LLC (ERA). 2020. Example Economic Impacts of the Central Coast Water Board Ag Order 4.0. TM 
prepared as part of larger study of Ag Order 4.0, June 19, 2020. 
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Table 8. Summary of cost pressures relative to baseline costs for head lettuce. 
Item Notes Estimate per carton 

Baseline Iceberg Lettuce 
Growing Costs Includes production and land costs $4.84 
Harvest, Pack, Cool Assuming yield of 1,000 carton, 24 count, 42 lbs. $8.94 
Overhead Costs Includes cash and non-cash overhead $1.21 

Total Baseline Costs $14.99 

Additional Costs 

Growing Costs 
Food Safety Pre-harvest testing requirements $0.06 
Disease Mgmt. For management of INSV & Pythium wilt $0.23 
Fertilizer Based on estimated increases over last two years $0.10 
Machinery & Equip. Based on estimated increases over last two years $0.02 
Land Based on 7.5% increase in rent each year for two years $0.15 
Labor (Growing) Minimum wage and overtime increase over 2 years $0.12 

Sum of Additional Growing Costs $0.68 

Harvest, Pack, Cooling Costs 
Packaging Based on 15% increase, listed prices $0.29 
Pallets Based on 75% increase, listed prices $0.18 
Labor (Harvest) Based on H-2A labor cost increases over 2 years $0.21 
Labor (Cooling) Based on minimum wage increase over 2 years $0.09 
COVID-19 Based on harvest crew reductions to meet CDC guidelines $0.67 

Sum of Additional Harvest, Pack, Ship Costs $1.44 

Sum of Additional Costs $2.12 

Adjusted Iceberg Lettuce 
Growing Costs Costs of land preparation through final irrigation $5.63 
Harvest, Pack, Cool Assuming yield of 1000 carton, 24 count, 42 lbs. $10.39 
Overhead Costs Includes cash and non-cash overhead $1.21 

Total Costs with Additions $17.11 

An increase of $2.12 per carton with 24 heads of lettuce may seem immaterial from the consumer 
perspective – this would work out to $0.09 per head. However, this change is quite significant for 
growers and shippers. The crop budget illustrates that a difference of $2 per carton can be the difference 
between realizing an economic profit or not being able to cover variable operating costs. Based on 
USDA Agricultural Marketing Service (AMS) ship point prices from the 2019, 2020, and first half of 
the 2021 season, prices were between $14 and $18 per carton, based on weekly averages. AMS price 
data is more reflective of spot prices and less reflective of contract pricing. Therefore, while contract 
prices do not typically dip as low as the ship point price data would reflect, they also will not hit the 
levels reported as high (or mostly high). 

Discussion 

This initial analysis described general industry cost pressures and quantified a selected number of those 
costs. The initial analysis shows that costs are expected to continue to increase. This is consistent with 
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feedback from produce industry experts as well as professionals in other industries (e.g., shipping, 
logistics, materials) that were interviewed for this study. 

The short run outlook for the produce industry is driven by the fundamentals of supply and demand. In 
general, higher costs will gradually reduce supply as it is not profitable (in some cases) to cover variable 
costs. This scenario has been a reality for many central coast lettuce grower-shippers recently. 
Interviewees described some fields with harvest crews walking past otherwise high-quality product, 
which was ultimately disced under. Higher spot prices for lettuce reported in late 2021 indicate that 
recent cost pressures may already have had some market effects, although further analysis is needed to 
determine if these are related. 

The long run scenario for the industry is similar. Grower-shippers typically maximize production when 
the market is favorable. But the reality today is that growing, harvesting, packing, and shipping costs are 
increasing much more rapidly than even favorable market conditions can justify. The inability for 
grower-shippers to cover total (variable plus overhead) cost is a long-term incentive to reduce 
production, switch to custom farming (i.e., charge a fee per acre regardless of lettuce prices), and/or shift 
to other crops. These longer run dynamics are reflected in some of the seasonal and annual volatility in 
prices. 

Changes in the price for lettuce and other produce have a small effect on consumer demand. This is 
because the demand for leafy greens and other produce is relatively price inelastic. That is, consumers 
do not alter purchases in response to changes in price. 

A common theme that came up in several interviews was the value of sustainable central coast farming 
practices. For example, the public supports farm worker health and safety and sustainable use of land 
and water resources. Consumers also favorably view safe and reliable produce. These activities are 
important to grower-shippers, but as described in this analysis, also result in higher production costs. 
Some of this additional cost could be justified by the increase in value to consumers. 

In summary, the technical conclusions of the analysis were as follows: 

 The estimated increase in direct lettuce production costs is $2.12 per carton, or about 14 percent. 
This includes a $0.68 increase to growing costs, and a $1.44 increase for harvest, packing, and 
cooling costs. The $1.44 increase for harvest, packing, and cooling costs includes a $0.67 
increase specifically due operational changes related to COVID-19. These bring the total cost to 
the grower-shipper to over $17 per carton. These do not include additional indirect costs (e.g., 
manager time). 

 At an average price of $15 to $17 per carton, which represents a fairly common range for iceberg 
lettuce prices, grower-shippers who were originally expecting to realize an economic profit, or 
break-even, would not be able to cover costs. 

 The analysis quantified selected industry cost pressures. Other costs were described qualitatively 
but not quantified as part of this initial analysis. As such, estimated industry cost increases 
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should be viewed as conservative (low) estimates of the potential range of cost increases. These 
should be monitored and evaluated in future iterations of this analysis. 

 Increasing costs are expected to cause additional economic effects across the industry that are 
beyond the scope of this initial analysis. In general, lower returns put downward pressure on 
production as fewer acres are planted and harvested, or existing fields are managed less 
intensively (resulting in lower yields). A reduction in supply would put upward pressure on 
price, leading to higher costs to buyers and consumers. 

 It is important to note that yield losses (e.g., disease pressure) would increase per-carton growing 
costs beyond the costs presented in this analysis. A subset of growing costs are the same per acre 
regardless of final crop yield or quality. This additional cost pressure is not explicitly quantified 
in this TM. Therefore, cost estimates should be viewed as conservative (low). 

The analysis did not consider additional indirect costs (e.g., manager time) or the broader industry 
supply and demand dynamics of the types of cost changes evaluated in this study. This initial analysis 
could be expanded and refined in several ways, including: 

 Prepare additional quantitative analysis of industry cost pressures that were not covered in this 
initial analysis. For example, Groundwater Sustainability Plans have been published and the 
industry is working to develop fees to support implementation. These additional costs could be 
quantified and merged with other costs identified in this report. This would support a broader 
understanding of how cost pressures affect bottom-line growing and shipping costs. 

 Evaluate industry supply and demand dynamics. Industry supply (production) and demand are 
the fundamental drivers of the volatility in prices (both seasonal and across years). This study 
assessed cost pressures, which are factors that affect industry supply. A natural extension of this 
work would be to evaluate how these additional costs affect market supply in the short and long-
run, and how that ultimately affects expected prices. For example, the analysis could identify if 
tightening lettuce supplies and increasing spot prices reported in late 2021 are related to these 
cost pressures. 

 A third way to expand this initial work would be to conduct additional interviews with related 
industries to better evaluate costs and supply chain issues affecting those sectors. For example, 
the pressure of additional e-commerce sales on packaging and shipping was identified through 
interviews with experts in those industries. The costs and dynamics affecting those industries are 
directly relevant for costs in the fresh produce industries. 
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