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Abstract 
This study examined various levels of feelings that small and mid-scale farmers in Kentucky have towards 
financial and profitability situations of their farm operations. The study uses mailed and online survey data 
collected from 129 small and mid-scale farmers in 2017. We used an ordered Probit model to analyze data. 
Findings indicate that the probabilities for small and mid-scale farmers to feel positively, fairly, and negatively 
are 36 percent, 55 percent, and 9 percent, respectively. We found that small and mid-scale beginning farmers are 
significantly less likely to feel positively than experienced farmers. Findings showed that those who are 
knowledgeable about agricultural marketing and agricultural economics are more likely to feel positive. These 
findings are useful for policymakers, outreach specialists, and other agencies seeking to improve the financial 
and profitability position of small and mid-size farms. 

Keywords: Small and mid-scale farmers, feelings, financial and profitability position. 

1. Introduction 
Producers’ feelings about financial and profitability position in any industry play an important role in influencing 
its performance. Agricultural industry is not an exception to this fact. Dedehouanou and Maertens (2011) found 
that farmers’ relative feelings about their finances have a significant impact on their overall happiness. Austin 
and Mohammed (2013) and Maharajh et al. (2018) reported that labor and production costs reduce farm profits 
and therefore shape feelings among farmers. Ahearn (2011) indicated that there are numerous challenges small 
and/or beginning farmers face; leading to negative feelings. Some of the challenges include the barrier to 
obtaining capital and the learning process of running a successful farm. These are often stressful experiences for 
a producer. Katchova (2010) and Calo (2018) found that young and beginning farmers are much more likely to 
experience financial hardship. 

Although there have been some studies related to this topic, knowledge about feelings among small and 
mid-scale farmers in Kentucky is still limited. This study primarily focused on explaining how small and 
mid-scale farmers in Kentucky feel about their farm financial and profitability positions. The study pays 
attention to examining whether beginning farmers/ranchers and their more experienced counterparts have 
different feelings. The U.S. Department of Agriculture (2019) defines beginning farmers/ranchers as those who 
have been the primary farm/ranch operator less than 10 years. Several of these farmers operate small and 
mid-sized farms; which is the focus of this study. These producers are in a unique situation compared to larger 
sized operations.  

Specific objectives for this study were to: (i) Estimate relative probabilities for small and mid-scale farmers to 
feel positively, fairly, or negatively respectively. (ii) Identify and explain significant factors that influence 
feelings that small and mid-scale farmers in Kentucky have about financial position and profitability position of 
their farm operations. (iii) Determine the probability difference between beginning farmers and experienced 
farmers regarding feelings about financial position and profitability of their farm operations. This study is 
relevant and significant. It allows a clear understanding of how farmers feel about the financial position and 
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profitability of their farm operations. It also assists those in the agriservice sector of the agribusiness system to 
better service the needs of small and mid-scale farmers. Nambiro et al. (2006) indicated that those who are of 
lower income were less likely to use agriservices. Furthermore, this study is important for policy makers in their 
efforts to provide support that could improve financial and profitability positions among small and mid-scale 
farmers. 

2. Literature Review 
As previously stated, the literature related to this topic is limited. Some, but not all, of the previous studies 
(Maharajh et al., 2018; Möllers et al., 2009; O’Leary et al., 2017) about closely-related topics used survey data 
and applied ordered Probit/Logit model. Other studies like Samdup, Udo, and Van der Zijpp (2014) used a gross 
national happiness guideline while O’Leary et al. (2017) and Maharajh et al. (2018) utilized various types of 
regression analysis. Age, education, and experience are consistent variables across a majority of studies. 
Previous results seem to differ based on where the studies took place. Location matters because issues and 
attitudes among farmers vary by region and the general state of agriculture in their locality. Estimating 
individuals’ feelings is not a new concept. Latvala and Pyykkonen (2005); Samdup, Udo, and Zijpp (2014) 
focused on this concept. Surveys that attempt to estimate one’s happiness are somewhat similar to 
“willingness-to-pay” surveys in that they are subjective.  

Poczta-Wajda (2015) indicated that financial positions play a significant role in farmers’ levels of happiness. The 
study found that most farmers in wealthy countries tend to compare their financial standing to that of the much 
wealthier non-agricultural laborers around them. This led to many farmers in wealthy countries to be less likely 
to feel financially well off. Frey (2018) indicated that when measuring individuals’ happiness, there are other 
factors to consider; such as health or job security. Mishra et al. (2002) used many variables to show the 
complexity of understanding farmers’ feelings in the United States. They discussed aspects such as off-farm 
income and investments. Ultimately, they found that farm households as a whole were financially better off than 
the U.S. average. Samdup, Udo, and Van der Zijpp (2014) found that small and mid-scale farmers were mainly 
concerned with socioeconomic and environmental issues. 

Farm profitability is a key aspect to determine happiness among farmers. O’Leary et al. (2017) indicated that 
most farmers are mainly concerned with generating a profit. This same study also found that an increase in net 
worth is crucial to farmers feeling successful. The concept of profitability being an important aspect of farmer 
attitudes is largely true. Latvala and Pyykkonen’s (2005) indicated that profitability was the main factor behind 
the decision to upgrade technology on dairy farms. They further found that personal preferences was a 
significant factor and that farmers with higher incomes tended to be concerned with profit more. 

Katchova (2010) provides more evidence of the difficulties for beginning and small farmers. In that study, 
beginning young and small farmers were more likely to experience financial stress compared to more 
experienced ones. Calo (2018) conducted a qualitative study among beginning Latino farmers in California. That 
study found a level of frustration with inefficiencies in government outreach programs and difficulties to access 
capital. Another qualitative study by Jablonski et al. (2017) found an increase in profitability after producers 
were engaging in a program geared towards young farmers. Poczta-Wajda (2015) found that farmers often feel 
relatively deprived, as they tend to compare themselves to those in better financial standing.  

3. Methodology 
3.1 Data Collection 

This study used data collected in 2017 from small and mid-scale farmers via both mail and online anonymous 
surveys. We identified research participants from a public directory of farmers available at the Kentucky 
Department of Agriculture. The directory displays contact information like phone numbers, emails, and/or mail 
addresses. We randomly selected 850 farms and mailed the surveys to farm owners. The survey included an 
electronic link for those who preferred taking the survey online. In order to encourage participation, we offered a 
chance to win one of five $50 Visa gift cards.  

To ensure that the use of data from small and mid-scale farmers only, we asked study participants to indicate a 
category that best corresponds to annual gross farm sales categories [(1) less than $250,000, (2) 
$250,001-$500,000, and (3) more than $500,000] for the previous year; 2016. In total, we received 138 
completed surveys. We excluded nine whose annual farm sales were more than $500,000. This is consistent with 
USDA’s definition of small and mid-scale farms. Therefore, this study used data from 129 survey participants. 

The survey included several questions. Many questions were about farmers’ characteristics while few others 
asked information about farm attributes. For the dependent variable in this analysis, we used answers to the 1-3 
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scale question about levels of feelings that small and mid-scale farmers have towards financial and profitability 
positions of their farm operations. We told respondents that the farm financial position looks at the balance sheet 
and indicates the ability for the farm to have enough liquidity to pay its debts as they come due. We also told 
them that profitability position focuses on the farm income statement to measure the degree the farm uses its 
assets to generate its income. We then asked the following question: “How do you feel about the financial 
position and the profitability of your farm operation?” Three choice options/alternatives were part of the choice 
set: (1) I feel negatively, (2) I feel fairly, and (3) I feel positively. We used responses from this question as a 
dependent variable. 

3.2 Model Specification 

Theoretically, this analysis falls within the choice model framework. From a modeling perspective, a feeling 
level 3 is higher than 2; which is higher than 1. We used U to denote a function that represents the feelings. 
Higher values of U indicate greater feelings and lower values posit otherwise. Consequently, we used an ordered 
Probit model. The reason is that Train (2009) and Kennedy (2008) indicated that an analysis whose dependent 
variable is of this nature, an ordered Probit or Logit model is the most appropriate approach. We assume that the 
random error term is normally distributed N (0, Ω). Because of this assumption, Train (2009) indicated that the 
Probit model must be applied. Theoretically, for individual respondent farmer i choosing a specific j 
option/alternative, his/her U can be decomposed into two components; observed and unobserved as follows:  

Uij = β’Xij + εij for i = 1, … I and j = 1, … J                       (1) 

The β’Xij in Equation (1) is the observed component of U. The parameter β represents a vector of coefficient 
estimates and differs across choice options/alternatives. The εij is an error term represented by random factors 
that we, as researchers, cannot observe. We observe chooser’s characteristics and the attributes of the choices 
made. If the U is above some cutoff; labeled as u1, the respondent chooses the highest choice option. If it is 
below u1 but above another cutoff, u2, then the respondent chooses the next lower option and so on. Within the 
context of this study, Equation (2) represents each chooser’s choice decision (y):  

y = 

1 if 0	<	Vij
* 	≤ μ1

2 if μ1	<	Vij
* 	≤ μ2

…,

J if μJ–1	< Vij
*  ≤ μJ

                                  (2) 

The μ’s in (2) above are unknown threshold parameters that will be estimated together with the β’s. The Vij
* 

represents the observed component of the function U. Because respondents expressed their ordered levels of 
feelings, we interpret the coefficients estimates as ordered log-odds. They measure the impact of corresponding 
Xij variable on the chances of the feelings to be positive over chances of fair or negative. For binary explanatory 
variables, the coefficients indicate the probability difference between Xij values of zero and one. Equation (3) 
below represents the likelihood that y will take on a particular value j (assigned to the choice alternatives in the 
choice set).  

Prob (y=jX) = exp(β’X)/[1 + exp(β’X)]                          (3) 

In this analysis, we hypothesized in null terms that chooser’s characteristics have no impact on how respondents 
feel about the financial position and profitability of their farm operations; i.e., H0: βk = 0, where, k denotes a 
specific explanatory variable. We alternatively hypothesized that chooser’s characteristics have significantly 
different from zero (either positive or negative) impact on how respondents feel about the financial position and 
profitability of their farm operations; i.e., H1: βk ≠ 0.  

4. Presentation and Discussion of Results 
4.1 Descriptive Statistics 

Table 1 displays descriptive statistics about the small and mid-scale farmers who participated in this study. We 
conveniently presented the statistics for each of the three feeling levels. 
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Table 1. Descriptive statistics 

Respondents Characteristics and their description 

Feelings about Farm Financial  

Position and Profitability Total 

Feel Negatively Feel Fairly Feel Positively 

Beginning Farmers (1 if respondent has less than 10 years of farming, 0 otherwise). .27 .48 .25 .43 

Beginning_Female (1 for female beginning farmer, 0 otherwise). .37 .48 .15 .21 

FiftyandOlder (1 for 50 and above years old, 0 otherwise). .18 .46 .36 .54 

Fulltime_Beginners (1 for a fulltime beginning farmer, 0 otherwise). .20 .53 .27 .12 

BPFM_User (1 for users of best practices of farm management, 0 otherwise). .14 .43 .43 .81 

Female (1 for female, 0 otherwise). .25 50 .25 .38 

FarmFullTime (1 for a fulltime farmer, 0 otherwise). .12 .40 .48 .33 

Married (1 for married respondent, 0 otherwise). .18 .49 .33 .76 

Married_Beginners (1 for a married beginning farmer, 0 otherwise). .34 .51 .15 .30 

Educated_Female (1 for a female with at least 4-year college degree, 0 otherwise). .26 .48 .26 .21 

Educated_Beginners (1 for a beginning farmer with at least 4-year college degree,  

0 otherwise). 
.37 .36 .27 .23 

FourYearCollegeGrad (1 for at least 4-year college, 0 otherwise). .19 .40 .41 .49 

Married_Female (1 if respondent is married female, 0 otherwise). .29 .50 .21 .55 

ExtensionGovFundUser (1 if respondent uses extension services and/or any  

other government-funded program, 0 otherwise). 

.11 .41 .48 .25 

KnowAgMarketing (a 1-5 knowledge scale in agricultural marketing. 1 = Not at all,  

2 = Slightly, 3 = Somehow, 4 = Very, 5 = Extremely knowledgeable). 

1.21 2.21 3.35 2.3 

KnowAgEconomics (a 1-5 knowledge scale in agricultural economics. 1 = Not at all,  

2 = Slightly, 3 = Somehow, 4 = Very, 5 = Extremely knowledgeable). 

1.20 2.23 3.11 2.5 

 

These statistics indicate that respondents with a greater understanding of agricultural marketing and economic 
principles feel positively about their farm financial and profitability positions. The majority of small and 
mid-scale farmers who hold a college degree and those who use the best practices of farm management have 
positive feelings. This seems to suggest that an increase in education prepares farmers to face difficult financial 
times with optimism. This would concur with the findings by Panda (2015) that farmers with increased education 
see improved income. Likewise, most of full-time small and mid-scale farmers and those who utilize extension 
services feel the most positively. This seems to suggest that those who decide to depend primarily on income 
from their farm are in better positions to make the farms profitable to their fullest potential. 

The majority of small and mid-scale farmers across almost all characteristics feel fairly about their farm financial 
and profitability positions. The statistics show that 48 percent of beginning farmers feel fairly about their farm 
financial and profitability position. The same percentage is true among beginning females. We found that 53 
percent of full-time beginning small and mid-scale farmers feel fairly about their farm financial and profitability 
position as well. These findings are similar to Calo (2018) and Katchova (2010) who concluded that young and 
beginning farmers are much more likely to experience financial hardship. 

4.2 Regression Results 

Table 2 contains the coefficient estimates the feelings among small and mid-scale farmers in Kentucky about 
their farm financial and profitability positions. The coefficient estimates in the second column are the ordered 
log-odds; which measure the impact of corresponding independent variable on the chance of feeling positively 
over chances of feeling fairly or negatively. The LR Chi2 of 53.67, and a p-value of 0.000 (one percent) indicate 
that the overall model is significant. This allows us to reject the null hypothesis that all regression coefficients in 
the model are equal to zero. We accepted the alternative hypothesis that at least one of the regression coefficients 
in the model is not equal to zero. The cut1 and cut2 at the bottom of the table are estimated cut points on the 
latent variable used to differentiate negative and fair feelings from positive feelings when we valued independent 
variables at zero. 
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Table 2. Coefficient Estimates from the Ordered Probit Regression 

Ordered Probit Regression Number of obs = 129 

 LR Chi2(16) = 53.67 

 Prob > Chi2 = 0.0000 

Log likelihood = -103.99129 Pseudo R2 = 0.2051 

FeelingsFinancialPositionProfit Coefficients Standard Errors 

BeginningFarmers -1.27** (.62) 

Beginning_Female .51 (.49) 

FiftyandOlder .54** (.23) 

Fulltime_Beginners -.38 (.49) 

BPFM_User .12 (.28) 

Female -1.65*** (.63) 

FarmFullTime .32 (.31) 

Married -1.49*** (.56) 

Married_Beginners .57 (.59) 

Educated_Female .06 (.45) 

Educated_Beginners -.71* (.45) 

FourYearCollegeGrad .53** (.34) 

Married_Female -.93* (.60) 

ExtensionGovFundUser .16* (.25) 

KnowAgMarketing .29*** (.10) 

KnowAgEconomics .16** (.08) 

/cut1 -1.87 (.71) 

/cut2 -.16 (.69) 

Note. The *, **, *** denote significance at 10%, 5%, and 1% level, respectively. 

 

The coefficient estimates in Table 2 show that the ordered odds for beginning small and mid-scale farmers to feel 
positively are 1.2721 times less than experienced farmers when all other predictors in the model are constant at 
their average values. This result relates to the fact that beginning farmers lack the necessary experience and 
knowledge to make their farms profitable at their fullest potential. They also may have more liabilities to pay 
back and less liquid assets to meet financial obligations. Another reason might be associated with operating 
farms too small to generate enough revenue. Similarly, D’Antoni et al. (2009) found that beginning farmers often 
lack the scale to be efficient.  

We further found that being a female reduces the ordered odds to feel positively by 1.6584 times. This finding is 
similar to Galié (2013) who reported that women were more likely to face barriers to entering farm operations. 
Married small and mid-scale farmers are less likely to feel positively as well. In fact, the ordered odds are 1.9404 
times lower among married compared to single ones. This may be due to the added stress many married couples 
face in their financial life such as having dependents who rely on them. We found that beginning farmers who 
were educated did not feel positive. One would expect the opposite. This highlights Ahearn’s (2011) finding 
concerning problems for new farmers. Education may not help in certain issues such as the inability to obtain 
capital. Those who are educated do not feel significantly better, which may mean their problems do not stem 
from a lack of education but rather other financial issues. Educated beginning farmers might find that the 
opportunity cost (the value of their next best option) of owning a farm exceeds farm income.  

On the other hand, results indicate that small and mid-scale farmers who are fifty and older are more likely to 
feel positive about their farm financial and profitability position than young farmers. Findings indicate that the 
ordered odds for older small and mid-scale farmers to have positive feelings are 0.5476 higher. While older 
farmers may be relatively likely to feel fairly or negatively, young farmers are even less likely to have positive 
outlooks (Ahearn, 2011; Katchova, 2010). As expected, results in Table 2 demonstrate that small and mid-scale 
farmers who grasp agricultural marketing and economic principles are more likely to feel positively. For one 
increased level of knowledge (on a 1-5 knowledge scale) about agricultural marketing, ordered odds to feel 
positively increase almost 30 percent. For one increased level of knowledge (on a 1-5 knowledge scale) about 
agricultural economics, the ordered odds for positive feelings increase almost 16 percent. This may also be tied 
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to the fact that farmers with a college degree were also more likely to feel positive. Table 3 illustrates estimated 
probabilities for each of the three ordered levels of feeling and marginal effects associated with each of the 
explanatory variables. Results indicate that the likelihoods for small and mid-scale farmers to feel negatively, 
fairly, and negatively are 9 percent, 55 percent, and 36 percent respectively. 

 

Table 3. Marginal effects 

Independent Variables 
Feel Negatively Feel Fairly Feel Positively 
Probability = 09% Probability = 55% Probability = 36% 

BeginningFarmers .23* .19*** -.43*** 

Beginning_Female -.06 -.12 .19 

FiftyandOlder -.08** .11** .20*** 

Fulltime_Beginners .07 .05 -.13 

BPFM_User -.02 -.02 .04 

Female .35** .16*** -.52*** 

FarmFullTime -.04 -.07 .12 

Married .15*** .38*** -.54*** 

Married_Beginners -.08 -.13 .22 

Educated_Female -.01 -.01 .02 

Educated_Beginners .14 .09*** -.24** 

FourYearCollegeGrad -.08 -.11 .19** 

Married_Female .12** -.23 .35 

ExtensionGovFundUser .01 .01 .12* 

KnowAgMarketing -.04*** -.06*** .10*** 

KnowAgEconomics -.02** -.03* .06** 

Note. The *, **, *** denote significance at 10%, 5%, and 1% level, respectively. 

 

As indicated in Table 3 above, the overall probability for small and mid-sized farm owners to feel negatively 
about their farm financial and profitability positions is 9 percent. This probability increases by almost 24 percent 
for beginning farmers. Older small and mid-scale farmers are barely 9 percent less likely to have negative 
feelings than relatively younger ones. Compared to their counterparts, females are 35 percent more likely to feel 
negative about farm financial and profitability positions. This finding echoes Sarworsi et al. (2016); Beaman et 
al. (2013) who acknowledged that women farmers face unique conditions. We further found that married small 
and mid-scale farms were 16 percent more likely to feel negatively. Married females are 12 percent more likely 
to feel negatively. Results show that for one level of knowledge about agricultural marketing, there is almost 5 
percent lower chance of feeling negatively about farm financial and profitability position. That probability is 3 
percent lower for an additional level of knowledge about agricultural economics.  

The overall probability for small and mid-sized farm owners to fell positively about their farm financial and 
profitability positions is 36 percent. We found that beginning farmers are 44 percent less likely to feel positively 
about their farm operations; when compared with experienced farmers. Results in Table 3 indicate further that 
older small and mid-scale farmers are barely 20 percent more likely to have positive feelings towards the 
financial and profitability position of their farms. This finding suggests that most of these farmers have extensive 
farming experience on mid-scale farm operations. It is also possible that several of these farmers own their 
farms/ranches, and therefore do not have a lot of farm-related liability to pay back. We found that female and 
married small and mid-scale farmers are 52 percent and 54 percent less likely to have positive feelings, 
respectively. This study also realized that educated beginning small and mid-scale farmers are less likely to feel 
positively about their farm financial and profitability position. They are 24 percent less likely. As previously 
argued about beginning farmers, this category of farmers is still in the early stage of farming/ranching and 
therefore have not yet settle their farm finances and/or improve farm profitability. 

Results show that education makes a difference. We found that having a 4-year college degree increases the 
likelihood of feeling positively by approximately 20 percent. Given the fact that educated beginning farmers are 
less likely to feel positively, it is clear that education and experience play a great role. This study’s findings 
showed that small and mid-scale farmers who use extension services and/or any other form of government 
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funding are 12 percent more likely to have positive feelings. This result suggests that the work of extension 
agencies is important in shaping farmer’s attitudes towards his/her financial and profitability position. In fact, 
Jablonski et al. (2017) concluded that these programs are effective in assisting farmers. 

Findings from this study further indicated that one additional level of knowledge about agricultural marketing 
increases the likelihood of feeling positively about farm financial and profitability position by 11 percent. An 
extra level of knowledge about agricultural economics increases the probability of positive feelings about farm 
financial and profitability position by 6 percent. These last two findings suggest that it is useful for current and 
future farmers to develop a great knowledge about agricultural marketing and agricultural economics. Similar to 
Panda (2015), there is a significant evidence that understanding economic principles and agri-marketing makes 
farmers feel better. 

As previously noted, the majority of small and mid-scale farmers in Kentucky across several farmer 
characteristics feel fairly about financial and profitability position. Results indicate that the overall probability 
for this feeling is 55 percent. This means that several of these farmers consider their farm financial and 
profitability to be acceptable/satisfactory. They do not clearly feel neither negative nor positive. While we found 
that beginning small and mid-scale farmers less likely to feel positively, there is a 20 percent chance, they feel 
fairly about their farm financial and profitability position. Older farmers are almost 12 percent more likely to 
consider their farm position as acceptable, while females are 17 percent more likely to do so. Compared to 
singles, married small and mid-scale farmers are approximately 39 percent more probable to have satisfactory 
feelings. Results indicate further that educated beginning farmers are 9 percent more likely to feel fairly. This 
study showed that for one level of knowledge about agricultural marketing, there is almost 6 percent lower 
likelihood of considering farm financial and profitability position satisfactory. For one level of knowledge about 
agricultural economics, the likelihood of considering farm financial and profitability position acceptable 
decreases by 3 percent. 

5. Concluding Remarks 
The feelings among small and mid-scale farmers about their farm financial and profitability remained unclear. 
This study used mailed and online survey data collected in 2017 from 129 small and mid-scale farmers in 
Kentucky. It has focused on (a) estimating ordered odds and relative probabilities for small and mid-scale 
farmers to feel positively, fairly, or negatively respectively, (b) explaining significant factors that influence 
feelings that small and mid-scale farmers have about their farm financial position and profitability position, and 
(d) determining the probability difference between beginning farmers and experienced farmers regarding the 
feelings. The study employed an ordered Probit model. Findings indicated that the likelihoods for small and 
mid-scale farmers to feel negatively, fairly, and positively are 9 percent, 55 percent, and 36 percent, respectively. 
Beginning farmers were significantly more likely to feel negatively about their farm financial and profitability 
position than experienced ones. Results indicated that marriage, female, and beginning farmers increase the 
probability of feeling fairly. We found that knowledge about agricultural marketing and agricultural economics 
increases the likelihood of feeling positively, as would be expected due to increased business acumen. This study 
identified clearly farmer characteristics with significant effects on each of the three levels of feeling. 

Results from this study revealed a few possible suggestions. For example, the finding that farmers who utilize 
extensions and other farm-related government programs feel positively calls for increased funding to continue 
shaping positive feelings among beneficiaries. It is true that association is not causation, but our results indicated 
that farmers who are able to utilize extension services consistently felt better about their finances than those that 
did not. The fact that farmers who understand agriculture marketing and economics feel better about their 
financial and profitability position encourages educators and trainers. It also advocates for future funding to 
include more resources to enhance producer knowledge on these topics. This study leaves room for future 
research. Further research studies should focus on those who have negative feelings and identify strategies to 
reverse them. 
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