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The SARE/CTIC national farmer survey has assessed farmer experiences and perceptions about cover crops six times from early 2013 to early 2020. In most years, approximately 2,000 farmers responded to the survey questions, a majority of which were cover crop adopters, but a significant fraction (7% to 16%) were non-adopters: farmers not yet using cover crops. Survey reports previously focused on the experiences of cover crop adopters. In this paper, we synthesize responses of non-adopters to examine what factors influence or constrain adoption of cover crops. The non-adopters had similar farm sizes and land tenure situations compared to cover crop adopters, but were more likely to make use of conventional tillage and less likely to use continuous no-till compared to cover crop adopters. Non-adopters identified a number of concerns about cover crops, with the top concern being the time to plant and manage cover crops. Approximately 80% of non-adopters reported being open to considering cover crops. Factors cited to encourage non-adopters to adopt cover crops included incentive payments, tax breaks, crop insurance discounts, and soil carbon payments. Non-adopters wanted to gain a better understanding of how cover crops would benefit their particular farming operation and were interested to gain training through local cover crop workshops, local cover crop field demonstrations and one-on-one technical assistance. Non-adopters were particularly interested in how cover crops could boost soil organic matter and also wanted to know how cover crops could help with yields and reducing input costs.
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1. Introduction

With heightened attention on climate change from both the public and private sectors, there is increased interest in understanding what strategies are effective to increase adoption levels of on-farm conservation practices. Conservation practices like cover crops are implemented by farmers to achieve a range of ecosystem services, helping to build soil health and mitigate the impacts of extreme weather events and shocks from climate change. There is a growing body of evidence of the on- and off-farm benefits of cover crops (Myers et al., 2019) and federal agencies, farm and conservation groups, in addition to major corporations are setting ambitious targets to increase adoption of cover crops on US farmland (Hamilton et al., 2017; Painter, 2020; Shroeder, 2021). However, adoption levels remain modest in many areas of the US and vary regionally (Wade et al., 2015; Hamilton et al., 2017).

There is a range of scholarship exploring what factors are associated with farmers’ adoption of conservation strategies such as cover crops. Reported barriers to cover crop adoption include perceived lack of appropriate equipment/technology to manage cover crops, lack of perceived benefits, and time and labor constraints (Dunn et al., 2016; Roesch-McNally et al., 2018; Ranjan et al., 2020; Thompson et al., 2021). Land tenure is often considered a key factor, with the assumption that farmers who rent land are less likely to adopt conservation practices than those who own the land they farm (Deaton et al., 2018). However, in their 2022 review of studies, Ranjan and colleagues find that quantitative studies on this topic are inconclusive and qualitative studies suggest a more complex picture (Ranjan et al., 2022). They find that renting land can be a barrier, but that other factors such as the stability of tenure, market dynamics, type of lease arrangements and timelines, producer relationships with landowners, and producer characteristics are also influential factors.

Besides land tenure, scholars report a complementary relationship between producers who use some type of conservation tillage and use of cover crops (Lee and McCann, 2019; Church et al., 2020; Thompson et al., 2021). In their review of conservation practices adoption studies, Propoky and colleagues find that factors most often positively associated with adoption are self-identifying as primarily motivated by land stewardship (or otherwise not primarily financially motivated), environmental attitudes, having a positive attitude toward the practice, having a propensity toward seeking and employing information, farming on vulnerable land, farm size, and higher levels of income and formal education (Prokopy et al., 2019). They also find that farmers who engage in marketing arrangement to maximize revenues or profits and those who expect that the practice will have a positive effect on yield are more likely to adopt conservation practices. Thomson and colleagues find a positive association with cover crop adoption and the perception/belief that cover crops reduce risk of nutrient loss to waterways (Thompson et al., 2021).

To better evaluate farmer experiences of cover crops and perceptions of farmers not yet using cover crops, a series of cover crop surveys were conducted by the Conservation Technology Information Center (CTIC) with financial support and input from the North Central Region Sustainable Agriculture Research and Education (SARE) program and the American Seed Trade Association (ASTA). Survey findings were reported each year through reports (CTIC and SARE, 2013, 2014, 2015, 2016, 2017, 2020). In this paper, we synthesize findings of these multi-year surveys to identify factors encouraging or constraining cover crop adoption.



2. Materials and methods

Surveys of farmers about cover crops were conducted in the U.S. in the winter or springs of the following years: 2013, 2014, 2015, 2016, 2017, and 2020. Since the surveys included questions about the previous crop year, the nomenclature for reporting on the surveys was reported as a two-year period, such as the 2019–2020 survey addressing crop results in 2019 but being done in the spring of 2020. With the exception of the first survey (2012–2013), all surveys were done through providing an online link to a Qualtrics or Survey Monkey survey through email distribution and farm media promotion. In most years, over 50,000 farmers were solicited for participation in the survey, with the largest number of farmers reached through distribution to farmer subscribers of Corn and Soybean Digest by Penton Media. Other sizable email lists of thousands of farmers and farm advisors were provided through CTIC and SARE. Press releases were used with the farm media to further promote the survey, and distribution also occurred through the regional cover crop councils and other groups. Farmers who had filled out the survey in previous years were emailed the survey link and are believed to have constituted a majority of the farmers responding to the survey in subsequent years. The first year of the survey was done by a mixture of email surveys to a smaller list of farmers and handing out printed copies of the survey at five regional and national cover crop and no-till conferences where there were sizable numbers of farmers using cover crops.

It is important to note that the survey respondents do not represent a random sampling of the farming population or the cover crop using farmer population. Respondents self-selected whether to fill out the survey, but it is believed based on the respondent demographics that an effective cross-sample of farmers, particularly cover crop adopters, was obtained. In the first year of the survey, respondents were mostly from the Midwest. In subsequent years, there were respondents from across the lower 48 U.S. states, but the greatest numbers were from the Corn Belt states, reflecting the areas where the greatest number of farmers with cover crops are at (both Midwest and mid-Atlantic parts of the Corn Belt).

Survey questions were developed each year by a committee representing CTIC, SARE, ASTA staff and other experts on cover crops and survey methods. Each survey year, the survey questions and flow were reviewed for clarity. To maintain consistency, no major changes were made to individual questions, but we made minor changes where there was confusion over a question. As knowledge about cover crops and adoption increased over the years, questions were added to reflect the changing landscape and some were removed if they no longer seemed relevant. In years two to six of the survey, questions followed a branching tree pattern, such that non-adopters of cover crops answered only questions pertaining to the non-adopters, cover crop adopters with corn would answer questions about corn but not cotton, etc. Anyone who was not a farmer was thanked for opening the survey but instructed not to continue with the survey.

The number of farmer survey respondents varied by year, with 759 respondents for the 2012–2013 survey, approximately 2,000 respondents for each of the next four surveys (conducted in 2014–2017), and then 1,172 respondents for the 2019–2020 survey.1 The smaller number that year was due to Penton Farm Media not participating in distribution of that survey due to discontinuation of the Corn and Soybean Digest publication. Not all farmers answered all questions, both based on the branching structure of the survey, and also their individual willingness to answer a particular question. Responses were generally not required to advance to the next question in the survey, but high percentages of survey respondents completed the questions relevant to their situation.

Questions specifically for non-adopters of cover crops dealt with the following topics: farm size, land tenure, tillage practices, concerns about cover crops, sources of information on cover crops, factors that might encourage adoption of cover crops, and other cover crop perceptions. Some questions were repeated for two or more years in the survey and others were only asked once.

Survey results were tabulated by CTIC staff and reports issued each year for a broad audience. Full survey reports are online at the SARE website at: https://www.sare.org/publications/cover-crops/national-cover-crop-surveys/.



3. Results

The percentage of survey respondents that were cover crop adopters vs. non-adopters varied each year, but generally about 7%–16% of the respondents were non-adopters (with a high of 272 non-adopters responding in 2014–2015). It is likely that the farmers not using cover crops who responded the survey were somewhat more interested in cover crops than the general farming population, but their responses still provide insights into factors keeping some farmers from adopting cover crops.


3.1. Farm size

In general, the distribution of farm sizes of farmers not using cover crops was very similar to farmers using cover crops and represented a reasonable cross section of crop farm sizes in the U.S. For example, in the 2019–2020 survey, of the farmers not using cover crops 13% farmed 2,000 or more acres, 16.9% farmed 1,000 to 1,999 acres, 20.8% farmed 500 to 999 acres, 14.3% farmed 180 to 499 acres, 6.5% farmed 50 to 179 acres, 10.4% farmed 10 to 49 acres, and 18.2% farmed 1 to 9 acres.



3.2. Land tenure

Land tenure was likewise fairly similar between cover crop adopters and non-adopters. Land tenure among non-adopters varied, but was relatively consistent in the 3 years it was surveyed (Figure 1). In the 2019–2020 survey, non-adopters of cover crops reported the following land tenure: 39% owned all the land they farmed, 10.4% owned 76–99, 7.8% owned 51–75, 7.8% owned 26–50, 19.5% owned 1–25, and 15.6% owned none of the land they farmed. In relation to land tenure, in 2019–2020, non-adopters were asked about the following statement “It does not make sense for me to plant cover crops on ground I rent: 21% agreed or strongly agreed, but 28% disagreed or strongly disagreed with that statement and 51% were neutral.
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FIGURE 1
 Land tenure of non-adopters in 2016, 2017, and 2020. According to the U.S. Census of Agriculture, approximately 34% of farms were rented or leased land in 2012 and approximately 32% were rented or leased land in 2017 in the U.S. (Vilsack and Clark, 2014; USDA, 2019).




3.3. Tillage

Tillage was a practice that differed between cover crop adopters and non-adopters, as shown in Figure 2. Cover crop adopters were more likely to make use of continuous no-till and non-adopters were more likely to be using conventional tillage.
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FIGURE 2
 Tillage practices comparison between cover crop users and non-adopters in 2016, 2017, and 2020. According to the U.S. Census of Agriculture, 278,290 farms comprised cropland on which no-till practices were used compared to 405,692 farms that used intensive tillage in 2012. In 2017, 279,370 farms comprised cropland on which no-till practices were used compared to 264,893 farms that used intensive tillage.




3.4. Concerns about cover crops

One of the central questions about farmers not using cover crops is the concerns they have about cover crops, or what is holding them back from adoption (Figure 3). A question was asked about this topic in most of the surveys, and in every one, the top concern was the time and labor to plant and maintain the cover crop. In the 2019–2020 survey, 48% of the respondents listed that as their top concern. In most years, the second highest concern was usually related to cover crop economics, though the response choices varied some over the years on the economics question. Another common concern was using cover crops might increase production challenges and risks by adding weeds or making conditions harder to plant a cash crop in the spring. Farmers also felt unsure about their ability to effectively establish cover crops and to pick the right cover crop species.
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FIGURE 3
 Non-adopters’ reported “major concerns” about using cover crops. N represents total non-adopters responding to this question each year.


While non-adopters reported a variety of concerns about cover crops, they also recognized potential benefits. In the 2014–2015 survey, non-adopters were asked what were the top three benefits they would look for from a cover crop. The top response was increased soil organic matter, named by 22%, followed by reduced soil erosion (18%), then a tie between increased yields in the following cover crops or reduced soil compaction, both at 11%. Smaller numbers were interested in cover crops for weed control (9%), nitrogen source (7%) and other factors.



3.5. Information sources

Participants were asked where they typically sought information about cover crops. Asked about information sources, in the 2019–2020 survey both cover crop adopters and non-adopters were asked to check all that applied from among 12 categories of information sources. The highest number checked was “my own experience or trial and error” followed in decreasing importance by “other farmers,” “ag media,” “extension,” “county natural resources conservation service,” “SARE,” “industry or retailer,” “county farm service agency,” and other options.

Related to information sources, non-adopters were asked about research priorities with cover crops in the 2014–2015 survey. The top response was “developing cover crops that fit my cash crop timing” followed closely by “developing cover crops that fit the climate in my area.” Farmers were somewhat less interested in research on cover crops with improved ability to scavenge nitrogen, enhance cash crop disease resistance, or cover crops that fit common soil types.



3.6. Role of agriculture retailers

Farmers were also asked about the role of agriculture retailers (companies selling seed, chemicals, and/or fertilizers) in the 2013–2014 survey. Generally, responses to the ag retailer question were very similar between cover crop adopters and non-adopters on how ag retailers could be helpful with cover crop seed sales, cover crop planting, termination, and other services. The biggest contrast was whether ag retailers should encourage cover crop adoption: about 34% of cover crop adopters thought that should be a significant role for ag retailers, while only 23% of the non-adopters felt that ag retailers should be encouraging cover crop adoption. Cover crop adopters also felt more strongly that ag retailers should help with nutrient management plans to account for cover crops, while non-adopters thought cover crop termination advice and services were most important.



3.7. Motivations to use cover crops

Non-adopters were asked what would be “most helpful” to motivate them to use cover crops (Figure 4). The question was asked as a five-point Likert scale from not helpful to very helpful. In 2019–2020, the strongest positive response was to “cost-share or incentives to offset the cost of planting cover crops” with 54% responding that it would be moderately or very helpful. The next most favorable response was to “tax credits for planting cover crops,” with 70% ranking this approach as either very helpful or moderately helpful and 19% rating it as not helpful or somewhat helpful. Another type of financial incentive, payments for storing carbon, were also of interest with 63% ranking this approach as very helpful or moderately helpful to encourage them to use cover crops. The other type of financial inducement offered as a response was “discounted crop insurance premiums,” with 61% saying it would be very helpful or moderately helpful to encourage adoption and 25% disagreeing.
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FIGURE 4
 Non-adopters’ ratings of what would be “most helpful” to motivate them to use cover crops. Non-adopters were asked to rank approaches that would best motivate them to use cover crops using a 5-point Likert scale that included (1)“not helpful,” (2)“somewhat helpful,” (3)“neither helpful nor detrimental,” (4)“moderately helpful,” and (5)“very helpful.” For this chart, we combined responses of “moderately helpful” and “very helpful” for each year. N represents total non-adopters responding to this question each year.


Local demonstrations and advice were also viewed as beneficial to gaining encouragement to try cover crops; 65% said “that “local farm tours with cover crops so I can see how they work in my area” would be very helpful or moderately helpful and 60% ranking “one-on-one technical assistance to select, plant or manage, cover crops” as very helpful or moderately helpful.

Of least interest was having the ability to hire a local company or individual to do the cover crop seeding, with 34% interested in that option but 31% neutral and 35% not interested, despite concerns about the time it takes to plant and manage cover crops.

An earlier survey, in 2014–2015, found non-adopters responded that their willingness to use cover crops would be greatest if cover crops resulted in yield benefits for their primary cash crop. Tied for second were availability of cover crop incentive funds and availability of equipment for planting cover crops. They were least interested in having service providers or contractors to help plant cover crop seed, as was seen in 2019–2020.



3.8. Education opportunities

In 2013–2014, farmers were asked about the effectiveness of various educational opportunities (other years this question was not asked). Of the seven question response options given, non-adopters responded most favorably on two options, one being “local cover crop workshop where local experts and farmers who use cover crops present knowledge and share experiences” and the other being “trying things on my own and learning from successes and mistakes.” Both those responses were rated about 44% always effective and between 45% and 50% sometimes effective. Talking over the fence with a neighbor about his or her cover crops was viewed as much less effective.



3.9. Openness to using cover crops

In the two most recent surveys, non-adopters were asked if they had ever considered using cover crops on their farm. In 2016–2017, 82% said yes, in 2019–2020, 79% said yes. In 2016–2017, non-adopters were asked the degree to which they were interested in learning about how cover crops could benefit their farm: 38% strongly agreed, 36% agreed, 20% were neutral, and only 6% disagreed or strongly disagreed. As a follow-up question, they were asked: “If I better understood how cover crops would benefit my farm, I would be more likely to use them.” Sixty-nine percent agreed or strongly agreed with that statement, and only 7% disagreed or strongly disagreed. This was similar to a 2019–2020 finding, where 70% of non-adopters indicated they agreed or strongly agreed with the statement “I am interested in learning more about how cover crops can benefit my farm.”

In 2019–2020, non-adopters were also asked about their agreement on a series of other statements. In the strongest positive response, 75% of the non-adopters agreed or strongly agreed with the statement “If cover crops could help me reduce crop inputs (fertilizer, insecticide, herbicide, etc.) I would be more interested in using them on my farm.” Only 6% disagreed or strongly disagreed with that statement. Non-adopters had mixed opinions about the statement: “Concern about spread of herbicide-resistant weeds keeps me from using cover crops on my farm” with 32% agreeing or strongly agreeing, 40% neutral, and 28% disagreeing or strongly disagreeing with the statement.




4. Discussion

Synthesizing these SARE/CTIC multi-year farmer cover crop surveys offers important insight, particularly related to non-adopters perspectives. Perhaps most notable were the responses on land tenure, concerns about cover crops, and motivations for considering cover crops. While the non-adopters responding to the surveys were likely more interested in cover crops than non-adopter population as a whole, we found several common themes among our nonuser sample population.

Land tenure is frequently presented as a key factor impacting cover crop adoption. The assumption is that farmers are less likely to use these conservation practices on rented land, not knowing if they will retain access to any soil health benefits they might contribute to on a rented field. Along the same lines is the assumption that farmers who owned more of their land were more likely to use cover crops. However, these surveys showed there was little difference in land ownership percentage (or farm size) between cover crop adopters and non-adopters. When non-adopters were asked about their attitude on using cover crops for rented ground, as noted in results, only 21% agreed or strongly agreed that it “does not make sense for me to plant cover crops on ground I rent.” This result shows rental of land vs. ownership is likely not as big of a factor in cover crop use as some have assumed. As has been noted by other researchers, there is more complexity to the relationship between land tenure and adoption of conservation practices (Dunn et al., 2016; Deaton et al., 2018; Barnett et al., 2020; Ranjan et al., 2022). Considering that farmers increasingly rent ground for a prolonged period of time, the notion that they do not care about stewarding their land is misconceived. The USDA Economic Research Service reported that “70 % of acres rented from operator landlords have been rented to the same tenant for over 3 years and 28% for over 10 years. Non-operator landlords tend to have even lengthier relationships with their tenants; 84 percent of acres have been rented to the same tenant for over 3 years and 41% for over 10 years” (Bigelow et al., 2016, p. 25).

Rather than rental arrangements, the number one concern that non-adopters have about cover crops is the time it takes to seed cover crops in the fall and to manage them. This finding was consistent in each of the four survey years, and was also noted by Lee and McCann (2019) in their research. This concern is perhaps understandable, as the fall time period when most cover crops are planted is one of the busiest on grain farms, with harvest operations often going up to the date of first frost or beyond, and many farmers wanting to do fall tillage and/or fertilizer applications after grain harvest. What is less apparent is why so many of the same non-adopters are reluctant to consider hiring someone to seed their cover crops, with low levels of interest in contracted cover crop seeding in the two survey years that option was asked about. It may be that many farmers do not want to feel dependent on someone else to do planting for them. However, to get past the hurdle of having more non-adopters resistant to cover crops, it will likely be necessary for more of them to start taking advantage of external cover crop seeding services, whether from aerial applications, fertilizer dealers, neighboring farmers or others who can do cover crop seeding.

Non-adopters consistently reported that cost-share or incentive payments for cover crop seeding would be the top positive inducement to start using cover crops. This aligns with the yearly expansion that federal and state agencies have made to their cover crop incentive programs in addition to the consistent demand for these funds, which usually outstrips supply. Further government investment in cover crop incentives will likely continue to help expand acreage of cover crops, based on survey responses.

Other financial inducements were also of interest, including tax credits, crop insurance discounts, and soil carbon payments. Tax credits have been discussed but not implemented in any large-scale fashion in the U.S. A pilot program on tax credits in one or more U.S. regions help to further assess the potential to drive adoption. Such tax credits could be property tax credits, which may motivate both owner-operators as well as non-operator landowners. Another approach could target income tax, either specifically for farm operators or split between operators and nonoperating landowners.

Cover crop discounts on crop insurance premiums were first offered in the state of Iowa in 2017 at $5 per acre, and proved to be very popular, with demand for the program steadily growing (Iowa Department of Agriculture and Land Stewardship, 2021). Illinois is now also offering a similar crop insurance premium discount for planting cover crops. Nationally, USDA has provided a $5 per acre benefit to farmers using cover crops who have crop insurance, but this incentive payment is distributed after cover crop use rather than before, as is the case in Iowa and Illinois. While the $5 per acre payment is small compared to cover crop payments offered through the USDA Environmental Quality Incentive Program of $40–50 per acre or more, it is a substantial percent discount on a crop insurance premium that might be in the $15 per acre range.

Soil carbon payments are a more recent opportunity being offered to farmers, primarily through major food and agriculture companies (Wongpiyabovorn et al., 2021; Oldfield et al., 2022). In the 2019–2020 survey, cover crop non-adopters indicated strong interest in soil carbon payments. However, challenge has been the widely divergent approaches taken among companies, leading to confusion among farmers about the options (Wongpiyabovorn et al., 2022). Some companies have also continued to modify their soil carbon payment programs, adding to further confusion. Going forward, improving clarity about these soil carbon payment options will likely lead to more use of them as an inducement for cover cropping by current non-adopters.

Providing learning opportunities and farmer-to-farmer networking through field days and workshops continues to be an important approach for non-adopters, based on their desire to learn from other farmers. Other studies have documented the value of these approaches, including a study on conservation field days and demonstrations in Indiana (Singh et al., 2018).



5. Conclusion

This survey analysis underscores that there is not one single approach that will dramatically increase cover crop adoption among current non-adopters. Some will be motivated by expanded incentive payments while others who are averse to government programs may prefer private sector payments. Further education and outreach efforts on cover crops will be important to help non-adopters better understand how cover crops can benefit their own personal situation. Continued use of local field days and workshops and direct engagement with producers on specific ways cover crops can work for them will be needed in combination with financial incentives to greatly expand the amount of cover crop acreage in the U.S.
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Footnotes

1   For reference, the 2017 U.S. Census of Agriculture comprised 2,042,220 farms and reported a response rate of 71.8% (USDA, 2019).
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