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Abstract 

Best-worst scaling, also called maximum-difference scaling, is used to rank the most 

important to least important benefits and characteristics of a conservation practice during the 

adoption decision-making processes of  agricultural producers and non-farming/absentee 

landowners.  Both groups are found to rank and value the attributes and reasons for adoption of 

conservation practices differently at the 95% significance level.  Producers rank “practice 

benefits the farm ecosystem” as the most important consideration when making conservation 

practice decisions on their operation 29.7% of the time.  This is followed closely by the attribute, 

“practice improves profit,” which is chosen as the best reason by 29.4% of producers.  Non-

farming/absentee landowners rank, “practice benefits the farm ecosystem” as the most important 

factor 33.4% of the time, but they choose, “practice improves profit” only 23.4%.  This 

difference, combined with variations in the rankings of the reasons for adopting conservation 

practices between the two groups reinforces the importance of land tenure in decision making.  

This indicates the need for both new extension educational efforts and economic incentives to 

reduce negative externalities from sediment loading and eutrophication that could be ameliorated 

from increased adoption of soil and water conservation.   

 

Keywords: Best Worst, Non-farming and Absentee Landowners, Maximum Difference, 

Adoption of Conservation, Agricultural producers, Soil and Water Conservation 
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Introduction 

The United States Department of Agriculture (USDA) estimates that by the year 2050, 

agricultural output must increase 60% from current levels in order to feed an estimated world 

population of 9 billion people (USDA, 2015).  However, current agricultural production 

practices result in market failure.  Market failure results from the negative external effects of    

water pollution, sediment loading, and eutrophication of lakes and reservoirs downstream from 

agricultural production.  This is primarily caused by non-point source (NPS) pollution and 

erosion generated from current agricultural practices. A second inefficiency in production is 

caused by erosion from current agricultural practices, resulting in decreased crop production  

(Wade and Heady, 1979).  To encourage adoption of new and updated farming practices, site-

specific methods and incentives must be developed and tailored to both producers and absentee 

landowners (Osmond et al, 2012).  This will decrease production losses and also nudge 

agricultural producers and non-farming/absentee landowners to internalize negative externalities 

through conservation and technological adoption. 

To reduce water quality impairment and on-farm erosion, states and the federal 

government employ a variety of conservation programs such as the Conservation Reserve 

Program (CRP), Conservation Stewardship Program (CSP), and Environmental Quality 

Incentives Program (EQIP).  These programs provide monetary incentives, cost-share payments 

and technical assistance to land-owners and producers, so they will adopt conservation practices 

or retire land from production.  These programs have been very effective in some areas of the 

United States.  However, in areas where water bodies are listed as impaired, such as the Ft. Cobb 

Reservoir Watershed (Oklahoma Department of Environmental Quality, 2015), site-specific 

methods and programs must be explored to meet local, state, and national goals (Osmond et al., 
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2012).  Understanding what benefits from practices are preferred is vital to provide more 

effective conservation policies and land tenancy agreements. This will help develop policy to 

target both landowning producers and non-farming/absentee landowners. 

 The main objective of this study is to determine, rank, and discover the relative 

importance of the reasons land-owning farm operators’ and absentee landowners’ adopt 

conservation practices. To discover the importance of the preferences for these two groups best-

worst scaling or maximum difference scaling is used.  This method was developed by Finn and 

Louviere (1992) and is applied to six different outcomes or reasons for adoption.  The secondary 

objective is to discover if non-farming/absentee landowners (NFAL), value the benefits of 

conservation practice adoption differently than agricultural producers.   To test this, NFAL are 

given the same choice set as landowning producers.  This allows for both hypothesis testing and 

to see if the two groups required different incentive types.  To our knowledge no one has used 

the best-worst methodology to rank and compare conservation and stewardship rankings between 

absentee-landowners and agricultural producers.  

Background 

 The Ft. Cobb Reservoir Watershed (FCRW) of Southwestern Oklahoma consists of 314 

square miles, and is part of the larger Red-Washita watershed.  As of 2005, approximately 89% 

of the FCRW land area was devoted to the agricultural production of row crops such as wheat, 

other grains, peanuts, cotton, and pasture (Starks et al. 2011).  The soils in the FCRW consist of 

fine sandy loam soils which are highly erosive; these soil characteristics together with current 

agricultural practices cause severe stream-bank and channel instability, which in turn contribute 

to sediment loading and eutrophication in the Ft. Cobb reservoir.   
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 To offset erosion in the Ft. Cobb Reservoir Watershed, a series of conservation programs 

and practices have been deployed (Oklahoma Conservation Commission, 2014).  The federal 

government offers conservation programs such as CRP or EQIP, to offset production losses or 

expenses for retiring marginally productive lands, or adopting new tillage or cropping systems.    

Those farms enrolled in CRP receive annual payments for the adoption of conservation practices, 

such as planting native plant species or using conservation tillage to reduce erosion, or payments 

to retire land from production.  Farms enrolled in EQIP are given financial and technical 

assistance when planning and adopting conservation methods (USDA, 2015).  Farms enrolled in 

the CSP may receive two payment types: one is for adopting less erosive crop rotations; the other 

is for adopting new conservation methods (USDA, 2015). Our survey sample shows that farming 

landowners and non-farming/absentee landowners in the FCRW are most commonly enrolled in 

CSP, EQIP, and CRP.   

 As of 2013, the suite of government conservation programs had not reduced sediment 

loading in the FCRW to adequate levels, as evidenced by the Natural Resource Conservation 

Service (NRCS), Oklahoma Conservation Commission (OCC), and the Oklahoma Department of 

Environmental Quality (OKDEQ) listing the FCRW as a focal point for applying more effective 

conservation practices (Oklahoma Department of Environmental Quality, 2014).  Furthermore, 

the Environmental Protection Agency (EPA) named the FCRW as a water quality priority 

watershed for 2001-2007 (Oklahoma Conservation Commission, 2014).  In 2001 the OCC 

implemented a “319 project” funded by the State of Oklahoma and the United States Federal 

Government to improve water quality through a variety of best management practices (BMP) in 

conjunction with incentive payments (Oklahoma Conservation Commission, 2009).  Despite 

these focused efforts, water quality downstream remains impaired according to the Oklahoma 
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Department of Environmental Quality 303D list (Oklahoma Department of Environmental 

Quality, 2014).    

Literature Review 

In 2001, the cost of production losses form soil erosion in the United States was 

estimated to be $37.6 billion in production losses (Uri, 2001).  However, finding an appropriate 

number for the estimate of off-farm or downstream costs is more elusive, in that this often 

involves using non-market valuation in order to find the location-specific costs (Steiner et al., 

1995). 

  The costs associated with off-site pollution of water resources such as sediment loading 

and eutrophication represent negative externalities. These negative effects are not paid for by the 

owners of the farmland.  Instead downstream users such as recreationists and municipal systems 

suffer the costs. Because producers and NFAL do not pay all costs associated with their 

activities, incentives provided by the government may be appropriate measures to best protect 

society’s goals and nudge producers and landowners to internalize negative externalities 

presented by current agricultural management practices (Pigou, 1952; Krutilla, 1967; Valentin et 

al., 2004).   However, motivations of landowning operators and NFAL differ (Boumtje, Barry, 

and Ellinger 2001). This study examines what benefits of conservation practices are most and 

least important to both owner-operators and NFAL. Second, we discover what forms of 

stewardship rank higher for the two groups.    

Much research over the past several decades has focused on producers and the 

determinants of their adoption decisions (Prokopy et al. 2008).  While this is important, 

considerably less research has focused on NFAL and their land stewardship practices and 

preferences.  Yet, the amount of agricultural land owned by absentee/non-farming entities is 
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increasing and these absentee owners behave differently given economic stimuli than do 

landowning producers (Brady and Nickerson, 2009).  As the rates of NFAL increase they 

become less involved in adoption and other management decisions. Therefore, implementation 

of conservation practices is expected to decrease (Soule et al. 2000).   

Education and outreach efforts are generally not as effective with NFAL compared to 

producers.  The Great Lakes Basin Absentee Landowners Project has demonstrated that new 

educational and outreach efforts tailored to NFAL can work (Petrzelka et al. 2009). Perhaps the 

most convincing evidence that NFAL make adoption decisions differently than producers is that 

their interests are not always aligned.  NFAL prefer cash-rents over share-rent agreements and 

producers vice-versa (Boumtje, Barry, and Ellinger, 2001).  As a result, NFAL have a stronger 

incentive to adopt conservation practices than renting producers.  Thus, conflicts between the 

contract participants may arise over time because producers are motivated to a greater extent by 

short-run profit.   The absentee landowner is more concerned with the productive value of the 

land over time (Boumtje, 1999).   

Camboni and Napier (1993) assert producers adopt conservation methods through logical 

reasoning and implement practices only if they are viewed as profitable, affordable, and 

necessary.  Past attempts at providing incentives to farmers have not met society’s goals in many 

areas. This suggests an incentive system overhaul is warranted to provide effective conservation 

programs (Camboni and Napier, 1993; Dobbs and Pretty, 2004; Shortle et al., 2012).  This 

situation is exacerbated by increasing percentages of NFAL, who behave differently concerning 

economic incentives than owner-operators and are also less likely to adopt practices or enroll in 

conservation programs (Brady and Nickerson, 2009).  Furthermore, the problem is further 
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confounded, because many heirs have never been directly involved in agriculture (Soule et al. 

2000).   

The literature shows the primary reason farmers adopt practices is profit driven 

(Tosakana et al. 2010; Cary and Wilkinson, 2008; Camboni and Napier, 1993).  Some studies 

suggest attitudes towards natural resource conservation and/or stewardship are important factors 

in conservation practice adoption decisions (Lynne et al. 1988), while others find attitudes 

towards stewardship are marginally influential (Cary and Wilkinson, 2008) or not influential 

(Gedikogle and McCann, 2012).  Recent literature suggests that understanding producers’ 

attitudes towards conservation and stewardship are important for future conservation practice 

implementation (Ribaudo, 2015; Osmond et al. 2012). 

Conceptual Framework and Hypothesis 

Using the best-worst methodology, which ranks the relative importance of a non-specific 

conservation practice’s benefits or attributes.  We include two variables in each respective 

category in the model design. Attitudes concerning stewardship and conservation are represented 

by the following variables.  If the, “practice benefits the farm ecosystem” (PBFE), it is assumed 

the decision maker is concerned with protecting the profitability of the farm. This likely 

represents the traditional producers’ mindset in that many farmers assert: if they take care of the 

land it will take care of them in return.  If the, “practice benefits the ecosystem down-stream” 

(PBED), the decision maker is assumed to be more thoughtful of the consequences to others and 

the environment both on and off the production site.  This represents a progressive producer view 

and is not likely the traditional view for most agricultural producers. 

We use two variables to represent experience.  If the variable, “practice is similar to the 

way a farming family has farmed in the past” (LIKEOLD), the practice is assumed not to 
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represent a significant amount of change in the operational aspect of the farm.  To the producer 

this may appear less risky in nature when adopting the practice.  Similarly, the variable, 

“neighbors have shown the practice works” (NEIGHBOR), the practice does represent change. 

However, since the practice has been proven to work, this also represents less risk to a producer. 

We hypothesize that the most important benefit from a conservation decision will be that 

the practice improves profit (IMPROFIT) as a rational producer.  The second most important 

benefit of a conservation practice will be if a government subsidy is provided (GS), because this 

offsets revenue loss and provides sustainable financial flows to the producer.  The third most 

important factor will be if the practice benefits the farm ecosystem (PBFE).  This is likely 

important because many recognize that if they take care of the land the land will provide more 

production and non-production benefits on the farm such as yield and hunting.   Fourth is the 

hypothesis that if neighbors have shown the practice works (NEIGHBORS), farmers will value 

this because it represents less risk than if they were to be the first to try a new practice.  If the 

practice is similar to those used by the family farming operation in the past (LIKEOLD) will be 

ranked fifth.  This is likely due to the relative small change in operational methods; hence, the 

perception of reduced risk of this type of adoption decision.  Finally, the least important of all the 

categories will be if the practice benefits the ecosystem downstream (PBED).  The reason is that 

this scenario does not necessarily directly benefit the producer in any way and the costs are born 

downstream.  

For non-farming/absentee landowners, we hypothesize the order and ranking will be 

significantly different from producers (Brady and Nickerson, 2009).  The interests of the two 

groups are not the same as evidenced by land rent contract preferences.  Producers prefer crop-

share rental contracts over cash rents and NFAL prefer cash rent contracts (Boumtje et al. 2001).   
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If, in fact producers are acting in their best interest, this would imply NFAL are likely making 

decisions that increase profit and transfer risk to producers (Boumtje, 1999).  We hypothesize 

that NFAL will prefer PBFE over IMPPROFIT.  Furthermore, landlords have a greater interest 

than tenants concerning long-term conservation practice adoption (Boumtje, 1999).   

 Finally, we pool both producers and NFAL in one model to test whether the two groups 

have significantly different rankings based on a log-likelihood ratio test.  Our hypothesis is that 

since both groups are expected to rank the benefits or attributes of a conservation practice 

differently, this model will allow us to demonstrate the statistical difference of the groups when 

making adoption decisions. This could also show how ignoring ownership and operation 

characteristics will result in a misrepresentation of rankings for conservation adoption.  

Methods and Procedures: 

 On August 18th 2014, in Binger, Oklahoma, a pilot survey was performed at an irrigation 

and agricultural extension program.  Twenty-three Oklahoman agricultural producers completed 

the pilot survey.  Based on the responses of these producers, some minor revisions to the survey 

format were required. 

 There was no available list of producers in the FCRW; therefore we used PVPLUS 

software to access landowner records which allowed us to generate a list of all owners of parcels 

over 50 acres in size in the FCRW.  There were 1370 land parcels that were privately held. After 

reducing landowners who possess more than one land parcel to one entry, a list 648 owners was 

identified. 

 Using a modified Dillman method, with no incentive provided, a mail survey was sent to 

the 648 title holders on October 28th, 2014 (Dillman et al., 2009).  A post card reminder was sent 
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15 days post-survey. A second replacement mailing of the survey was conducted on November 

24th, 2014. 

 A final total of 132 respondents were identified as owners or operators of agricultural 

property within the FCRW.  Sixty-seven of the respondents were producers and 65 respondents 

were non-farming/absentee landowners with agricultural property within the watershed. We used 

data from the USDA to estimate how representative our responses might be of the FCRW.  The 

watershed is located in three of Oklahoma’s counties: Caddo, Custer, and Washita.  Using the 

USDA (2012) Survey of Agriculture for these three counties, the mean farm size is 

approximately 615 acres.  Since 284 square miles of this watershed is used for agricultural 

production (Garbrecht et al., 2008), we convert this number to acres and then divide by the 

average farm size, for the three counties.  Using this method, there are approximately 296 farms 

and ranches in the FCRW yielding an estimated 22.6% for the producer representation. 

To estimate how well the NFAL sample represents the population and the response rate 

we use the following method.  We divide the total number of acres owned by just the NFAL 

respondents which was 34,060 acres by the total number acres devoted to agriculture in the 

watershed, which is 181,760 minus the total number of acres owned by owner-operators from 

our survey respondents.  This yields a conservative response rate estimate of 25.5% of the 

possible NFAL are represented in our sample, although we suspect this number may be higher. 

Respondents sometimes chose to skip questions or others skipped the choice sets all 

together.  A total of 41 of the 67 producers and 36 of the 65 non-farming/absentee landowners 

completed the best-worst section.  Therefore the overall response rate for this choice experiment 

is estimated to be 13.9% for producers and 16.6% for non-farming and absentee landowners 
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Using the literature review and input from our multidisciplinary grant team, the following 

benefits of conservation practices and characteristics were included in our best-worst scaling 

choice experiment.  In Table 1 below, the variable name, description and expected ranking are 

described. 

<<Table 1 here>> 

.   

Empirical Model: 

 Finn and Louviere (1992) first introduced the best-worst scaling method.  The method 

has since become an increasingly popular tool in many fields, including agricultural economics 

(See Flynn et al. 2001; Louviere 1998; Lusk and Briggeman, 2009).  It is utilized for ranking 

attributes, but unlike the popular Likert scale, the best-worst method forces the respondent to 

make a trade-off during each choice set which more closely approximates how people make 

decisions and avoids bias caused from personal perception during analysis (Finn and Louviere, 

1992).   

 Best-worst scaling, sometimes called maximum difference scaling, is a fairly simple 

device to elicit and rank preferences for attributes.  This method utilizes several choice sets and 

may vary in the number of choices in each set or may use a balance complete block design 

(BIBD), where each choice set has the same amount of choices and each choice is represented 

the same amount of times throughout the experiment.  An example of a choice set is given in 

Figure 1.  In each choice set the respondent is asked to select the most important or most 

preferred attribute and also to choose the least important or least preferred attribute present in the 

choice set.  Once the respondents complete all choice sets, their responses allow for an attribute 

to be ranked relative to the other attributes.  This allows for results to be given in a ratio scale, 
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and comparison of results between sample populations becomes much easier, because there is 

one and only one way to make a choice which eliminates perception bias concerning levels in 

other methods such as discrete choice experiments (Finn and Louviere, 2007). 

<<figure 1 here>> 

In Table 1, six benefits, taken from the literature, producers and landowners may value 

are listed.  A 26 present/absent orthogonal design is used to design the choice sets, five of the 

choice sets include three benefits received from a conservation practice, and the last choice set 

includes all choices included in the experiment.  The variable, “Practice benefits the ecosystem 

downstream” was slightly over-represented in our design, because we attempt to discover how 

important an obvious externality is to landowners during adoption decisions. Both producers and 

absentee/non-farming landowners were asked to choose which benefits of a conservation 

practice was most important or least important to them when they make adoption decisions on 

their farm or farmland. 

 The best and worst choice (most and least preferred) benefit from a conservation practice 

in a choice set may be thought of as producer’s or absentee/non-farming landowner’s preferences 

regarding incentives and the utility derived from adopting a practice on their operation or 

farmland, given programs such as CRP, CSP, EQIP etc. or no program at all.  Following the   

Finn and Louviere (1992) and the outline set by Lusk and Briggeman (2009), let λj be the 

location of the jth value on the scale of relative importance of the benefits or attributes of a 

conservation practice adopted and the real or true level of importance of this λj be Iij = λj + εij 

where εij is the error term such that it takes an extreme value distribution.  The probability that a 

producer or non-farming/absentee landowner chooses to maximize the distance between i and k, 

that is, as the best and worst out of J benefits of a conservation practice, is the probability that 
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the difference in Iij and Iik is the greatest of all other possible values J(J-1)-1 possible differences 

in that choice set.  Therefore, a model utilizing the conditional logit may be used: 

(1)  Prob(j is most and k least preferred)= 
𝑒
𝜆𝑗−𝜆𝑘

∑ ∑ 𝑒𝜆𝑙−𝜆𝑚 −𝐽
𝑗
𝑚=1

𝑗
𝑙=1

 

Where in (1), m are the benefits the producer or absentee/non- farming landowners are presented, 

but did not choose from the choice sets.  Each best-worst possible pair is coded in SAS where 1 

is entered into the appropriate cell in a column representing the choice if chosen.  One variable, 

LIKEOLD, is dropped from the model because the variables representing the benefits in the 

choice sets are “dummy” variables.  This dropped “dummy” variable is the variable of 

comparison.  

Results and Discussion 

 As shown in Table 2, the data from our survey indicates the average farm operation for 

producers responding to the best-worst choice set is 1,012 acres and the average amount of 

farmland owned is 639 acres.  The average farmer has 30.1 years production agriculture 

experience and approximately 15% of respondents were female.  Producers identified by race as; 

92.7% Caucasian and 7.3% Native American.  Average annual total farm revenue was $138,780 

per annum.  Sixty-one percent of producers participate in at least one conservation program. We 

compare the summary statistics of the sample to the average values found in the USDA’s Census 

of Agriculture (2012) for Caddo, Custer, and Washita County which bound the Ft. Cobb 

Watershed.   According to the USDA in 2012, the average total farm revenue is $107,906 per 

annum.  The average age of a producer is 57 years and 95.9% of the farming population is 

Caucasian, 3.3% are Native American, 0.8% identify as another race and 7.4% are female.  The 

average farm size in acres for these three counties is 615 acres.  Overall our survey data from the 

Ft. Cobb Reservoir watershed includes operations that are slightly larger than the average farm 
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size indicated in the USDA Survey of Agriculture (2012) for both measure in land mass and total 

revenue.  Females are overrepresented slightly.  Assuming the average beginning age upon 

entrance to the production agriculture sector is 23, allowing for post-secondary education 

attainment, then the age of the average farmer is very close to those listed in the USDA data.  

The distribution of respondent’s identification to racial group is also very similar to the USDA 

Census of Agriculture (2012).   

<<Table 2 Here>> 

 The descriptive statistics for the NFAL are given in Table 3.  There was no publically 

available data to which to compare the demographics of NFAL in our sample. Of those 

responding, the average amount of farmland leased is approximately 566 acres.  Forty percent of 

respondents indicated they rent the land on a cash-rent basis.  Eleven percent stated they use a 

share-rent contract, 14% percent lease farmland using both cash-rent and share-rent contracts, 

and 34% did not specify the nature of the lease agreement.  Most NFALs receive less than 30% 

of their total income from rents and only 17% own land enrolled in a conservation program.  

Approximately 19% indicated they had no farming experience, and 19% indicated they had less 

than 5 years of farming experience.  Female respondents represented 33% of the NFAL sample 

and the distribution of racial identification was similar to the makeup of the producers.  Less than 

one third of the respondents indicated that the highest level of education they had obtained was a 

high school diploma or less, while 44% had completed undergraduate studies and almost 27% 

had obtained a graduate degree.   

<<Table 3 Here>> 
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 Table 4 gives the raw data describing the choices made by all individuals in each model 

are given.  The number of times each group chose a variable as the best and worst benefit or 

characteristic of a conservation practice is given.   

<<Table 4 Here>> 

 The results of the three models are given in Table 5 below.  Note that, the higher the 

parameter estimate, the more preferred the benefit or attribute of the conservation method is 

compared to other benefits and attributes with a lower parameter value Standard Errors are 

reported in parenthesis.  Importance scores are given in brackets and may be interpreted as the 

proportion of each group that would choose that category as the most important relative to the 

other options 

<<Table 5 here>> 

In Table 6, below, the preferences are given a numerical ranking and the importance 

score is converted to a percentage.  This importance score in percentage form may be interpreted 

as the percent of members of the respective group expected to choose the attribute or benefit as 

best.   

<< Table 6 Here>> 

These results are also depicted graphically in Figures 2 and 3.  Figure 2, shows the 

rankings of the parameter estimates for producers, non-farming and absentee landowners and 

both combined.  Figure 3 converts the non-intuitive parameter estimates in Figure 2 to shares of 

preference.  The shares of preference represent the percentage of the sample that would rank that 

attribute the best or most desirable in influencing the soil and water conservation adoption 

decision.    

<<Figure 3 and Figure 4 Here>> 
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Brady and Nickerson (2009) assert that producers and absentee landowners respond 

differently to incentives.  In our study, the likelihood ratio test yields a test statistic of 11.9 for 

the pooled model, the critical value associated with the 95% level with five parameter values is 

11.1.  The log-likelihood test shows that at the 95% level producers and NFAL behave 

differently than producers when making adoption decisions, supporting our hypothesis that 

renters and owners have significantly different overall preference orderings.  This is shown in 

Table 6.  

 The most important factor for both producers and non-farming/absentee landowners 

when making adoption decisions is if the practice benefits the ecosystem of the farm.  Although 

this conflicts with our hypothesis that (IMPPROFIT) would be the most desirable benefit derived 

from a practice for producers, only 0.3% of farmers choose this category over profit.  This likely 

reflects the common colloquialism that if, “you take care of the land it will take care of you.” 

However, despite the ranking of the two choices being the same, NFAL have a much larger 

margin between the (PBFE) and (IMPPROFIT).  These NFAL choose the (PBFE) as the most 

desirable characteristic of an adoption decision by a 10% margin over (IMPPROFIT).  This 

indicates that NFAL are more interested in the long-run profitability of the enterprise than 

agricultural producers. 

 To further demonstrate the differences between the two groups, the order of the rankings 

of the next two attributes are not the same.  Producers rank government subsidy (GS) and 

neighbors have proven the practice works (NEIGHBOR) as the third and fourth best choice 

respectively.   The importance score for a government provided cost share or subsidy (GS) is 

chosen as most important by 15.3% and (NEIGHBOR) 10.1% of the time.  NFAL rank these 

attributes opposite the producers in that they prefer (NEIGHBOR) 12.4% of the time over the 
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11.2% that (GS).  This may indicate that information, incentives, and educational efforts 

concerning government programs fail to motivate or reach NFAL as effectively as producers, 

which reinforces the findings of Petrzelka et al. (2009). 

 We hypothesized the least important reason to adopt a practice for both groups to be if 

the practice benefits the ecosystem downstream and if the practice is similar to farming methods 

used in the past.  While the order of the two choices is not the same as our hypotheses, these two 

characteristics both come in last.  (PEBD) came in as the fifth most important factor, with 9.5% 

of producers and 10.8% of NFAL choosing this as the most important factor.  (LIKEOLD) was 

least prefered with 5.9% of producers and 8.8% of NFAL choosing this attribute as the best 

reason to adopt a practice.  While this revelation is not earth-shattering, it is encouraging news to 

both those in production economics and natural resource economics in that this implies both 

groups are more interested in trying new, more effective farming methods, and protecting the 

downstream environment as a whole than staying with the status quo. 

Summary and Conclusions 

 Findings suggest that educational and extension efforts may benefit from this analysis 

and will contribute to new outreach program designs geared towards engaging non-

farming/absentee landowners.  Furthermore, findings may be useful for policy-makers when 

developing new incentive types for both landowning producers and non-farming/absentee 

landowners.  An encouraging result is that both non-farming/absentee landowners’ and 

agricultural producers’  are found to value protecting the environment off  the production site 

more that using outdated production methods similar to those of the past.  This indicates that 

they are aware that current farming methods negatively affect the environment and they are more 
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interested in conserving the environment than continuing to produce using antiquated or non-

sustainable practices. 

 Both producers and non-farming/absentee landowners rank the best reason to adopt a 

practice is if the practice benefits the ecosystem on the farm-site; however, a larger proportion of 

producers are driven by short-run profit considerations than non-farming absentee landowners.  

Furthermore, the groups rank the reasons they adopt practices differently.  Producers rank a 

government subsidy or cost share as the third most important reason for adopting new methods, 

while non-farming/absentee land owners rank this as the fourth best reason.  This may imply that 

government subsidies and cost-shares do not benefit landowners as much as producers or that 

non-farming/absentee landowners are not aware of the benefits offered by the government-

provided cost-shares and subsidies.  Intuitively, this makes logical sense, because NFAL are 

interested in the rents obtained from the land.  If removing land from production does not pay as 

much as cash rents the NFAL will likely avoid a government program, because the NFAL is 

better off in the short term keeping the land in production. 

Therefore, to provide appropriate and affective incentives to both groups, we support 

Camboni and Napier (1993), Dobbs and Pretty (2004), and Shortle et al. (2012) in the assertion 

that the current incentive system needs restructuring.  This will nudge both groups towards 

internalizing the negative externalities caused from current agricultural practices and reduce 

production losses caused by outdated methods.  This, in conjunction with educational efforts 

designed to reach both producers and non-farming/absentee landowners concerning the benefits 

of government programs that provide more attractive incentives to various land tenure groups 

will help reduce the losses society experiences from agricultural production.  

 



19 
 

References: 

Boumtje, Pierre, I., Peter, Barry., and Paul Ellinger., 2001. “Farmland Lease Decisions in a Life-

 Cycle Model” Agricultural Finance Review. Vol. 61: pp 167-179 

 

Boumtje, Pierre, I., 1999. “Linkages Between Tenure, Risk, and Time Attitudes: Effects on Farm 

  Business Decisions.”  PhD Thesis, University of Illinois at Champaign-Urbana 

 

Brady, Michael., and Cindy Nickerson., 2009. “A Spatial Analysis of Conservation Reserve 

 Program Participants: The Impact of Absenteeism on the Participation Decisions”  Paper 

 presented at AAEA annual meeting, Milwaukee WI, July 26-28 

 

Camboni, Silvana M., and Ted L. Napier., 1993. “Factors Affecting use of Conservation Farming 

 Practices in East Central Ohio” Agriculture, Ecosystems and Environment. Vol. 45: pp. 

 79-94 

 

Dillman, Don, Jolen Smyth, and Leah Christian. 2009. Internet, Phone, Mail, and Mixed-Mode 

 Surveys: The Tailored Design Method. 3rd Edition. Wiley Publishers. U.S.A. 

 

Dobbs, Thomas, L., and Jules N. Pretty., 2004. “Agri-Environmental Stewardship Schemes and 

 Multifunctionality” Review of Agricultural Economics Vol. 26(2): 220-237 

 

Finn, A., Louviere, J.J., 1992. Determining the Appropriate Response to Evidence of Public 

 Concern: the Case of Food Safety. Journal of Public Policy and Marketing 11: 12–25. 

 

 

Finn, T., J. Louviere, T. Peters, and J. Coast. 2007. "Best-worst scaling: What it can do for health 

care research and how to do it." Journal of Health Economics 26(1):171-189. 

 

 

Garbrecht, Jurgen D., Patrick J. Starks., and Daniel N. Moriasi., 2008 “Conservation and 

 Sediment Yield on the Fort Cobb Reservoir Watershed” USDA-ARS National 

 Sedimentation Laboratory, September 3-5 2008, Oxford, MS. 

 

Gedikoglu, H., L. M. J. McCann., 2012 “Adoption of win-win, Environment-Oriented, and 

 Profit-Oriented Practices among Livestock Farmers” Journal of Soil and Water 

 Conservation.  Vol. 67: pp. 95-106 

 

 

Knowler., Duncan and Ben Bradshaw. 2006 “Farmers’ adoption of conservation agriculture: A 

 Review and Synthesis of Recent Research” Food Policy. Vol. 32: pp 25-48 

 



20 
 

Krutilla. John V., 1967 “Conservation Reconsidered” The American Economic Review. Vol. 67: 

 pp. 777-786 

 

Lusk, J., and B. Briggeman. 2009. "Food values." American Journal of Agricultural Economics 

 91(1):184-196. 

 

Lynne. Gary D.,  J. S. Shonkwiler., and Leandro R. Rola., 1998. “Attitudes and Farmer 

 Conservation Behavior.” American Journal of Agricultural Economics. 70(1): 12-19. 

 

Oklahoma Conservation Commission. 2009. Fort Cobb Watershed Implementation Project. 

 Water Quality Division. 

 http://www.ok.gov/conservation/documents/2009_3_19FtCobbFactSheet.pdf 

 Accessed on November 15, 2014 

 

Oklahoma Conservation Commission. 2014. WQ Priority Watershed Project. Fort Cobb Lake 

 Watershed Implementation Project 2001-2007. Water Quality Division. 

 http://www.ok.gov/conservation/Agency_Divisions/Water_Quality_Division/WQ_Projec

 ts/WQ_Fort_Cobb_Lake/ 

 

Oklahoma Department of Environmental Quality. 2014. Water Quality in Oklahoma: Integrated 

 Report. Available at 

http://www.deq.state.ok.us/WQDnew/305b_303d/2014/2014_OK_IR_document-Final.pdf 

 Accessed on August 28, 2015 

 

Oklahoma Department of Environmental Quality. 2015. Water Quality in Oklahoma: Appendix 

C-303d List of Impaired Waters.  Available at 

http://www.deq.state.ok.us/WQDnew/305b_303d/2014/2014_OK_IR_document-Final.pdf. 

Accessed on July 24,2015.  

 

Osmond. Deanna., et al. 2012. “Improving Conservation Practices Programming to Protect 

 Water Quality in Agricultural Watersheds: Lessons Learned from the National Institute 

 of Food and Agriculture – Conservation Effects Assessment Project” Journal of Soil and 

 Water Conservation 67(5): 122A-127A 

 

Petrzelka. Peggy., Tom Buman., and Jamie Ridgely., 2009. “Engaging Absentee Landowners in 

 Conservation Practice Decisions: A Descriptive Study of an Understudied Group.” 

 Journal of Soil and Water Conservation. Vol. 64: pp. 94A-99A. 

 

Pigou. A. C., The Economics of Welfare. 4th Edition., London 1952 

 



21 
 

Prokopy. L. S., K. Floress., D. Klotthor-Weinkauf., and A. Baumgart-Getz., 2008. “Determinants 

 of Agricultural Best Management Practice Adoption: Evidence from the Literature” 

 Journal of Soil and Water Conservation. Vol. 63: pp. 300-311 

 

Ribaudo, Marc., 2015 “The Limits of Voluntary Conservation Programs” Choices The Magazine 

  of Food, Farm, and Resource Issues. 2nd Quarter, pp. 1-5. 

 

Shortle, James, S., Marc Ribaudo., Richard D. Horan., and David Blanford., 2012. “Reforming 

 Agricultural Nonpoint Pollution Policy in an increasingly Budget-Constrained 

 Environment” Environmental Science and Technology. Vol. 46. Pp 1316-1325 

 

Starks. J. Patrick., John A. Daniel., Daniel N. Moriasi., and Jean L. Steiner. 2011. Assessment of 

 Conservation Practices in the Fort Cobb Reservoir Watershed, Southwestern Oklahoma. 

 Reston, Virginia: U.S. Geological Survey. 

 

Steiner, R.A., L. McLaughlin, P. Faeth, R. Janke, V. Barnett.  1995. “Incorporating externality 

costs into productivity measures: a case study using U.S. Agriculture.” Chapter in 

Agricultural sustainability: Economic , Environmental, and Statistical Considerations.: 

209-230.  

 

Soule. J. Meredith., Abebayehu, Tegene., and Keith D. Weibe., 2000 “Land Tenure and the 

 Adoption of Conservation Practices” American Journal of Agricultural Economics. Vol. 

 84: pp 993-1005 

 

Uri, N.D. 2001. “Agriculture and the Environment, the problem of soil erosion.” J. of 

Sustainable Agriculture. 16(4): 71-91.  

 

U.S. Department of Agriculture. 2012. 2012 Census of Agriculture Country Profile Caddo 

  County – Oklahoma.  National Agriculture Statistical Service. www.agcensus.esda.gov 

 

U.S. Department of Agriculture. 2012. 2012 Census of Agriculture Country Profile Custer 

  County – Oklahoma.  National Agriculture Statistical Service. www.agcensus.esda.gov 

 

U.S. Department of Agriculture. 2012. 2012 Census of Agriculture Country Profile Washita 

  County – Oklahoma.  National Agriculture Statistical Service. www.agcensus.esda.gov 

 

U.S. Department of Agriculture. 2015. Conservation Reserve Program.  Farm Service Agency. 

 http://www.fsa.usda.gov/FSA/webapp?area=home&subject=copr&topic=crp 

 



22 
 

U.S. Department of Agriculture. 2015. Conservation Stewardship Program. Natural Resources 

 Conservation Service. 

 http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/csp/ 

 

U.S. Department of Agriculture. 2015. Environmental Quality Incentives Program. Natural 

 Resource Conservation Service.

 http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/eqip/ 

 

U.S. Environmental Protection Agency. 2013. “Nonpoint Source Program and Grants Guidelines 

 for States and Territories” http://water.epa.gov/polwaste/nps/cwact.cfm#background 

 

U.S. Department of Agriculture. 2015. Obama Administration Launches Global Alliance for 

 Climate Smart Agriculture http://blogs.usda.gov/tag/feed-the-future/ 

 

Valentin. Luc., Daniel J. Bernardo., and Terry L. Kastens. 2004 “Testing the Empirical  

 Relationship Between Best Management Practice Adoption and Farm Profitability” 

 Review of Agricultural Economics. Vol. 26: pp. 489-504 

Wade, James C., and Earl O. Heady, “Measurement of Sediment Control Impacts on 

 Agriculture.” Water Resources Research 14: 1-8 

 “Reply.” 1979 Water Resources Research 15:1281-84 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



23 
 

Table 1. Conservation Method Benefits and Attributes 

Benefit or Attribute Description 

PBFE The conservation practice benefits the farm ecosystem 

IMPPROFIT The conservation practice increases the profit of the enterprise 

GS A government subsidy or cost-share is provided for adopting practice 

NEIGHBOR Neighbors have shown this practice works 

PBED The practice benefits the ecosystem downstream 

LIKEOLD The practice is similar to the ways used on the operation in the past 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table X. Group Description and Sample Size 

Group Description Sample Size 

PRODUCERS Represents Producers of Agricultural Goods 41 

  in the Ft. Cobb Reservoir Watershed  

NON-FARMING Represents Absentee/Non-Farming Landowners  35 
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LANDOWNERS  in the Ft. Cobb Reservoir Watershed  

BOTH Represents Producers and Absentee/Non-Farming  76 

 Landowners in the Ft. Cobb Reservoir Watershed  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Descriptive Statistics for Producers 

Characteristic Obs. Percent Mean Std. 
Dev. 

Min Max Coun
t 

Farm Size in Acres 41 - 1012 1135.3 60 3880 - 

Acres Owned 41 - 638.9 658.2 10 2520 - 
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% of total income 
derived from farming 

41 - 53.20% 22.90% <30% >80% - 

     less than 30% 41 39.0% 0.39 - 0 1 16 

     Between 30%and     
49.9% 

41 14.6% 0.15 - 0 1 6 

     Between 50% and 
79.9% 

41 9.8% 0.10 - 0 1 4 

     Above 80% 41 36.6% 0.37 - 0 1 15 

Total Farm Revenue per 
Year 

41 - $138,78
0 

$88,993 <$40,00
0 

>$250,00
0 

- 

     TFR < $40,000 41 31.7% 0.32 - 0 1 13 

     $40,001 < TFR < 
$99,999 

41 14.6% 0.15 - 0 1 6 

     $100,000 < TFR < 
$249,999 

41 24.4% 0.24 - 0 1 10 

     $250,000 < TFR 41 29.3% 0.29 - 0 1 12 

Enrolled in a 
Conservation Program 

41 61.0% 0.61 - 0 1 25 

Number of Years Farming 
Experience 

41 - 30.1 17.7 3 67 - 

Number of Conservation 
Practices Adopted 

41 - 5.2 2.9 0 14 - 

Gender (1 if female) 41 14.6% 0.15 - 0 1 6 

Identification by Race 41       

     Caucasian 41 92.7% 0.93 - 0 1 38 

     Native American 41 7.3% 0.07 - 0 1 3 

Education Level 37       

     High School Diploma 
or Less 

37 18.9% 0.19 - 0 1 7 

     Undergraduate 
Degree 

37 54.1% 0.54 - 0 1 20 

     Graduate Degree 37 27.0% 0.27 - 0 1 10 
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Table 3. Non-Farming Absentee Landowners Descriptive Statistics 

NNNFAFFarFarming/Absentee Landowners 
Characteristic Obs. Percent Mean Std. 

Dev. 

Min Max Count 
Acres of Land Leased  35 - 565.8 884.8 40 4000 - 
Acres Leased by Contract 

Type 

       

     Cash lease Contracts 35 40.0% 162.7 180.3 40 590 14 

     Share Rent Contracts 35 11.4% 302.5 252.8 160 680 4 

     Mix of Cash and Share 

Contracts 

35 14.3% 481.2 170 320 750 5 

     Did Not Describe Contract 35 34.3% 1061.

3 

1415.7 80 4000 12 

% of Total Income From Land 

Rents 

33 - 37.7% 17.2% <30% >80% - 

     less than 30% 33 78.8% 0.79 - 0 1 26 

     Between 30%and 49.9% 33 6.1% 0.06 - 0 1 2 

     Between 50% and 79.9% 33 3.0% 0.03 - 0 1 1 

     Above 80% 33 12.1% 0.12 - 0 1 4 

Enrolled in a Conservation 

Program 

36 16.7% 0.17 - 0 1 6 

Number of Years Farming 

Experience 

       

     No Farming Experience 36 19.4% 0 0 0 0 7 

     Less Than 5 Years  36 19.4% 2.7 1.38 1 4 7 

     More Than 5 Years  36 61.1% 37 25.1 5 100 22 

Number of Practices Adopted 36 - 2.83 2.14 0 8 - 

Gender (1 if female) 36 33.3% 0.33 - 0 1 12 

Identification by Race        

     Caucasian 36 91.7% 0.92 - 0 1 33 

     Caucasian and Native-

American 

36 5.6% 0.06 - 0 1 2 

     Native-American 36 2.8% 0.03 - 0 1 1 

Education Level        

     High School Diploma or 

Less 

34 29.4% 0.294 - 0 1 10 

     Undergraduate Degree 34 44.1% 0.441 - 0 1 15 

     Graduate Degree 34 26.5% 0.265 - 0 1 9 

 

 

 

 

 



27 
 

 

Table 4. Frequency of Best or Worst Rating for  Each Attribute  

Characteristic or 

Benefit 

Producers NFAL Both 

 Best Worst Best Worst Best Worst 

PBFE 65 9 62 5 157 38 

IMPPROFIT 69 12 53 15 95 35 

GS 42 42 27 57 86 83 

NEIGHBOR 21 29 23 25 46 55 

PBED 34 86 30 64 42 133 

LIKEOLD 15 68 21 50 36 118 

Totals 246 246 216 216 462 462 
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Table 5. Relative Importance of Soil and Water Conservation Attributes  

 MNL Estimates MNL Estimates MNL Estimates 

Parameter  PRODUCERS  NON-FARMING 
OWNERS 

 BOTH 

PBFE  1.6109  1.339  1.4644 
  (0.1981)  (0.2017)  (0.1402) 
  [0.296655]  [0.333858]  [0.313554] 
IMPPROFIT 1.604  0.9849  1.2971 
  (0.2003)  (0.1983)  (0.14) 
  [0.294615]  [0.234303]  [0.265249] 
GS  0.951  0.2481  0.6094 

  (0.1714)  (0.1693)  (0.1191) 
  [0.153342]  [0.112147]  [0.133349] 
NEIGHBOR 0.5359  0.3499  0.4451 
  (0.1722)  (0.1767)  (0.1229) 
  [0.101248]  [0.124165]  [0.113145] 
PBED  0.4711  0.2106  0.3434 
  (0.1585)  (0.1605)  (0.1121) 
  [0.094895]  [0.10802]  [0.102204] 
LIKEOLD  0  0  0 
  [0.059244]  [0.087507]  [0.072499] 

Log Likelihood -436.991  -399.298  -842.243 

Likelihood Ratio 139.54  91.323  218.95 
N respondents 41  36  77 

All MNL estimates are statistically significant at the 95% level or higher 

Standard errors are reported in parenthesis ()  
No standard error reported for the dropped variable LIKEOLD 

  

Importance Scores are in Brackets []    
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Table 6. Preference Shares by Producer, Non-Farming Landowner, and Pooled Model   

Parameter PRODUCERS NON-FARMING 

LANDOWNERS 

BOTH 

PBFE 1 1 1 

 29.7% 33.4% 31.4% 

IMPPROFIT 2 2 2 

 29.4% 23.4% 26.5% 

GS 3 4 3 

 15.3% 11.2% 13.3% 

NEIGHBOR 4 3 4 

 10.1% 12.4% 11.3% 

PBED 5 5 5 

 9.5% 10.8% 10.2% 

LIKEOLD 6 6 6 

 5.9% 8.8% 7.2% 

All  estimates are statistically significant at the 95% level or greater 

Relative rank reported with numeral 1-6 

Importance Scores are converted to percentage and presented with % following the numeral 
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Figure 1. Example of best-worst scaling choice set
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Figure 2. Best-Worst MNL Relative Importance Estimates   
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Figure 3. Preference Shares for Highest Importance of Attributes  
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