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Does higher business risk influence financial risk and induce savings among small
agricultural operations? Evidence from Tennessee

Sudip Adhikari and Aditya R Khanal

Abstract

We examined different factors influencing the extent of debt and savings use and debt to equity
balancing among small farmers in Tennessee. We use data from a primary survey of small farmers
and different forms of generalized linear models to study the financing and risk balancing
behavior. We find a significant role of business risk on debt, savings, and debt-to-equity balance
decisions. Additionally, we found factors such as farm operator’s age and education level, family
involvement, income, land acreage holdings, adoption of alternative enterprise such as
agritourism, and continuation plan significantly influence these decisions.

Keywords: capital structure, savings, financing, debt use, risk balancing, small farms
Introduction

Finance is a crucial aspect of any business and agriculture is no exception. By finance,
generally, we mean money and funds available to start and operate any kind of business. An
agriculture farm or any firm/company can finance their operation or investment mainly in two
ways: by borrowing (equity financing) from different formal (like a bank, co-operatives, etc.) and
informal sources (like a neighbor, relatives, friends, etc.) or by utilizing fund gathered from firm’s
activities (equity financing). In a broad sense, the combinations between debt and equity that a
firm or company utilize is defined as the capital Structure. Campbell and Rogers (2018) suggest
that a decision-maker faces a trilemma while making simultaneous payout policies from the choice
set of debt, cash holdings, and equity. Moreover, it is pivotal work to find the optimal combination
of debt and equity. In this regard, some basic questions arise: should more debt be utilized to obtain
higher profit? Or should more equity be used to avoid the risk associated with debt and failure of
the business? Small farmers, who typically are operating on limited resources and limited initial
investment capacity, financial balancing is challenging. This financial risk balancing between debt
and equity and the factors influencing choice and extent of debt financing could provide insight
into the investment ability of the operation as well as its capacity to credit, which are inherently
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linked to the economic sustainability of farm operations. Yet, Ardalan (2018) suggested that an
optimum capital structure often prevails for the farm or firm.

The studies regarding optimum capital structure to minimize capital cost and maximize the
firm overall profit got more attention since the 1950s (Zeiten and Tian, 2007). Countering the
traditional view of the relevance of capital structure, Modigliani and Miller (2008) argued that a
company that is financed using only equity can be equally worthy like a company financed using
a combination of both debt and equity. However, the assumptions of this theory like perfect capital
market conditions, homogeneous expectations, no taxes, and transaction costs are not met in the
real world where there are many market imperfections. The limitations of this theory provided
scope for many studies to investigate the capital structures and its implication to farms or firms.
Many studies have various arguments on the capital structure and its role in financial performance
(Eldomiaty and Azim 2008; Hadlock and James 2002; Farma and French 2002; Zeitun and Tian
2007; Saaedi and Mahmoodi 2011, Khan 2012). In agriculture, studies are done in farm
performance and debt structure (Zhengfei and Lansink, 2006), risk balancing and optimum capital
structure (Gabriel and Baker, 1980; Collins 1985; Featherstone et al., 1988), and credit risks and
liquidity management (Barry et al. 1981). Therefore, the optimal choice of financing instrument,
risk balancing between debt and equity, and efficient use of savings are crucial for farms.

USDA (2012) reports that around 88 % of the farms in the US are small family farms (that
account for 20% of the US total sales) with gross annual cash farm income (GCFI) below
$350,000. Importantly, in general, the operating profit margin (OPM) of these small farms is below
10% — considered as a red or risk zone, suggesting high financial risk (USDA, 2017). Therefore,
these issues of optimal capital structure, risk balancing, and financing behavior are even more

interesting in the context of small farms with low resources and capacity to capital, specifically



the use of debt, equity, and use of savings in face of business risk. We attempt to investigate this
important research question.

Risk management plays a fundamental role in the financial health of farm operations. The
risk balancing hypothesis suggests that the farm's level of business risk may induce the farm to
make offsetting adjustments in its financial leverage position, leading to increased (or decreased)
financial risk in response to higher or lower business risk (Gabriel and Baker 1980; Collins 1985).
Featherstone et al (1988) and Cheng and Gloy (2008), using risk balancing framework,
theoretically portrayed a situation that farm policies designed to reduce business risk may even
lead to increased financial leverage and probability of farm financial failure. This paradox of risk
balancing and farmers' risk balancing behavior is an important issue yet receives limited empirical
discussion. In this context, we empirically test whether the level of perceived business risk by
small farms influence (increase or decrease) debt financing, debt to equity structure, and the use
of savings as a management device.

l. Literature review

Gabriel and Baker (1981) is one of the important studies introducing the concept of financial
risk to the agricultural economics literature. Their pivotal work provides the concept of risk
balancing behavior -- adjustment of financial risk in response to business risk -- among decision-
makers. The theory put forth the idea of maximum tolerable total risk (upper limit or constraint)
that is the sum of the components of business and financial risk. According to the risk balancing
hypothesis, decision-makers change the level of debt financing according to the level of perceived
business risk in the opposite direction, lower the business risk higher the debt financing, and vice
versa. This holds true for other strategic business decisions (like opting or avoiding risky

investments and/or increasing or reducing saving/expenditures) to adjust the financial risk in



response to change in business risk subjected under the constraints of maximum tolerable total
risk. The study utilized US data and linear regression model and found empirical findings in
support of the hypothesis. Collins (1985) supported risk balancing framework of Gabriel and Baker
(1981) by expected utility mean-variance model. Through this theoretical extension, Collins
(1985) study proved that anything that contributes to the reduction of business risk would motivate
the operator to take more financial risk. The theoretical model of Featherstone et al. (1988) shows
that the farms can lose their equity and go bankrupt through increased leverage induced in response
to income augmenting policies, a phenomenon popularly known as the paradox of risk balancing.
Turvey and Baker (1989) put insight into the idea of risk balancing utilizing the expected utility
model of optimal hedging. The study discovered the hedging as a valid instrument to offset the
increased financial risk induced in response to a decrease in business risk. However, the loss in
return on assets due to the use of hedging, in some cases, could upset the benefits of hedging which
ultimately leads to a decrease in leveraging.

Featherstone et al. (1990) using a discrete stochastic programming model, found the sequential
and stochastic nature of the farm's choice in defining capital structure. Moss et al (1990) showed
the elastic nature of aggregate debt (greater than one) to the variance of the expected farm return
using an autoregressive conditional heteroskedastic model. Ahrendsen et al. (1994) using Collins's
expected utility model, confirmed the risk balancing hypothesis. The author found that the policies
that help to increase return and reduce risk are likely to increase financial risk through the use of
more debt. Jensen and Langemeier (1996) suggest that the business risk (a measure of variance in
real operating profits), risk aversion, taxes, and farm profit affect the level of leverage. Escalante
and Barry (2001) tested the risk balancing hypothesis utilizing U.S. grain farm data in their

simulation-optimization framework. The study shows some synergy between risk balancing and



alternative strategies to manage risk effectively. The authors argue that the use of diverse risk
management strategies usually downplays the risk balancing strategy as the farm needs credit
reserves to operate other risk-reducing production and marketing activities. Escalente and Barry
(2003) used the correlation coefficient of business and financial risk as a dependent variable to
study factors influencing risk balancing behavior. The study suggests that around 50% of the farms
show risk balancing behavior—adjusting capital structure in response to change in the level of
business risk. Cheng and Gloy (2008) discussed some conditions at which risk balancing
hypothesis gets violated. They argue that the risk balancing hypothesis gets violated when interest
rate risk is very high (at least twice) as compare to business risk.

In the study of Turvey and Kong (2009), a small farm household in China, they found that risk
balancing behavior holds true in the case of small farms. The study suggests that the extent and
choice of credit (formal and informal) are associated with production risk, risk attitude, and
expected farm income. Uzea et al. (2014) found that the risk balancing behavior holds true for the
larger farms as compared to small farms suggesting variation in risk balancing among farm size
categories. The study showed overall no significant effect of participation in business risk
management (BRM) programs on the likelihood of increased debt use Additionally, unlike, for
field crop farms, BRM programs reduce business risk for beef farms. De Mey et al (2014) studied
risk balancing behavior European farms using panel data. They found that around 54% of the farms
show the strategic adjustments in financial structure in response to changes in the level of business
risk. The study shows variations in the extent of adjustment in capital structure across countries
and farm types. They argue that leverage brings financial risk in the form of risks such as interest
rate risk, default risk, or credit risk. Iffet et al. (2015) found that the Federal Crop Participation

program is associated with an increase in the use of short-term debt use but not the long-term debt



use, a confirmation to risk balancing behavior. In their study, Wauters et al. (2015) argue that farm
households besides adjusting financial structure, they also utilize on-farm and off-farm activities
to neutralize the change in business risk. Dey Mey et al (2016) found that in addition to financing
decisions as indicated by the original risk balancing hypothesis, swiss farmers tend to adjust off-
farm income and consumption levels in response to the expected business risk. They also found
that unlike large farms that follow the original risk balancing behavior, small farms are likely to
seek household risk balancing strategies. On the other hand, Aderajew et al. (2020) found that
different segments of the population behave risk balancing behavior differently while in overall
past capital structure are the determinants of present capital structure.

We found that studies in risk balancing behavior have mixed results: some in favor of the
hypothesis and some otherwise. However, in the case in small farms, literature provides very little
evidence. The only paper, Turvey, and Kong (2009), explicitly explored the risk balancing
behavior in small farms, and found results in support of the hypothesis. However, Uzea et al.
(2014) showed that risk balancing behavior is more prevalent in large farms as compared to small
farms. Moreover, Dey Mey et al (2016) found that small farmers show adjustments geared more
towards household level management practices rather than adjusting financial structure claimed
by the original risk balancing hypothesis. Although the majority of the studies regarding risk
balancing behavior are based on the U.S, no single research is done at small farms level in the
context of the US. Small farms have limited access to resources and likely to face capital and credit
constraints (for detail, see: Khanal and Omobitan, 2020). In this context, the study aims to
contribute to the literature of risk balancing behavior among small farms—farms that typically

face survival challenges. We examine determinants and extent of debt finance, savings, and debt-



to-equity balance among small farms and empirically test for the relationship between the
operator's business risk perception on financial risk balancing.

1. Material and Method

Theoretical Concept

Theoretically, the sum of the business and financial risk defines the total risk of a business
(Gabriel and Baker 1980; Collins 1985; Featherstone et al 1988). Gabriel and Baker (1980) define
business risk, independent of financing decision, as the variability of net operating income
reflected in the coefficient of variation of net cash flows. Financial risk is defined as the added
variability of net returns to owners of equity that results from financial obligations from the debt
financing of a business (Gabriel and Baker, 1980).

The risk balancing hypothesis states that an increase or decrease in business risk that results
from the effect of any external factors makes decision-makers adjust his/her financial leverage
position. Risk balancing denotes to the adjustment of the components of total risk: business and
financial risk (Gabriel and Baker, 1980). Mainly, two approaches to risk management are
dominant. Firstly, in the approach of Gabriel and Baker (1980), the decision maker's goal of profit
maximization is subject to the constraint of total maximum tolerable risk. While in the second
approach of risk balancing, Collins (1985) and Featherstone et al. (1988), the decision-makers seek
to attain optimum debt to assets ratio maximizes the expected utility of wealth.

The Constraint model of Gabriel and Baker (1980) assumes that the decision maker's goals

are to maximize profit and consider firm's survival, primary importance is given to the survival.

According to Gabriel and Baker (1980), Business risk (BR) can be given as:
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Where, a,,, is the standard deviation of the Net operating income (NOI) without debt

financing and m,,,, is the expected operating income without debt financing.

Likewise, the total risk (TR) of a farm can be written as:

(2)

Where L reflect the fixed debt servicing obligations and o,,; represents the standard
deviation of NOI with debt financing before the deduction of debt servicing L. At first looking

from variability perspective, financial risk can be specified as:
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Assumingly, if debt finance does not induce any change in NOI variability (i.e. g,,; = 0y,,) then

equation 3 can be rewritten as:
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Equation 4 shows that financial risk is determined by the extent of business risk (inherent in the

L

form of ZL") and the term

wo Two

that reflects financing decisions.

In the risk balance hypothesis, we assume that the decision maker's goals are the firm's
survival and profit maximization, where the former gets more emphasis. By definition, decision
maker takes production, investment and financing decisions to maximize his/her profit subjected
under a constraint of the maximum tolerable level of risk, g, identified by the decision maker as:
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Any decline in BR that results from the changes in the business environment (like change in
policies, market price, demand, and consumer preference etcetera), reduces the FR because of the
inherent BR component in FR expression. Consequently, slack in the risk constraint is
compensated by decision maker's new strategies like the use of more debt that increases FR, and/or
opting riskier investments, increasing BR. This is also true conversely.

Additionally, Gabriel and Baker (1981) put forth the idea of liquidity as a source of risk
management. They considered the liquidity reserves as an important means to manage risk.
Theoretically, they showed that the liquidity reserves tend to upset the risks arising from different
sources like the variation in net cash flow, risk arising from debt obligations, and risk associated
with the ability to manage critical cash requirement to adjust in the various business and market
environment.

An unconstraint approach of Collins (1985) and Featherstone et al (1988), is another
famous theoretical concept in risk balancing behavior. Their concept approaches risk balancing
hypothesis through utility maximizing behavior of decision maker with the achievement of
optimum debt to equity ratio. Originally, Collins (1985) and Featherstone et al (1988) defined
optimum leverage as debt to asset ratio while this study defines optimum leverage as the debt to
equity ratio as adopted by Cheng and Gloy (2008) and Turvey and Kong (2009). We assume the
expected return to equity R, as a function of the expected return on assets R, debt to equity ratio

6, and the cost of debt L:

E(R.,) =E®Ry)O+1)—-6L (6)

And the variance of the ROE can be written as:
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oz, = 0z (1+6)? (7)
Where o7z represents the variance of R,.

Now, the expected utility of return on equity can be expressed as:
Y »
EU(Re) = E(Re) - EGRQ 8
Substituting expected return to equity E(R,.) and variance of ag%e in equation 8, we get:
EU(R,) = (E(R)(0 + 1) — L0} — gaﬁa(l +6)? ©)

Where y denotes risk aversion. Now differentiating equation (9) with respect to 6 gives:

dEU(R,)
—p —(ER) — L} —yoz,(1+6) =0 (10)
Here solving the equation (10), we get the following optimum debt to equity ratio:

E(R,) —L
0" = % -1 (11)
Yog,

Equation 11 represents the optimum debt equation which is a function of the expected net rate of

return on equity, interest rate, and degree of risk aversion, and the business risk (a%a).
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a

And,
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Equation (12) indicates that an increase in the expected return on assets increases the amount of
debt use. Additionally, an increase in interest rate (equation 13) leads to lower debt use. More risk-
averse decision makers (equation 14) do less debt financing, and higher BR-measure of ag%a
(equation 15) is related to the lesser use of debt. Equation 15 supports the risk balancing hypothesis
of Gabriel and Baker (1981).

To sum up, risk balancing behavior suggests that the change in business risk changes the
financial risk-taking behavior in the opposite direction. Although risk balancing is a well-known
topic in the literature of risk and finance, the study is very limited in the small-farms level. Only
reported study on small farms level is the study of Turvey and Kong (2009) in China. It is an
important empirical question to investigate whether the notion of these theories about risk

balancing behavior is supported in the case of small farmers.

Econometric Model
The generic form of the estimated model can be presented as:

y = (X1, X2 X3, X4 err von .. X,) (16)
Where y represents the dependent variable and X;'s represents different independent variables. The
dependent variable in this study was the extent of savings, equity, and debt used by small farms.

In equation form the model can be represented as:
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Where y¥ represents farmer i’s financing choice mode k through savings, debt, and proportion of
debt and equity. Financing through debt includes the extent of financing through credit, loan, or
borrowing. Financing through savings includes the extent of financing through past savings.
Inequity, on the other hand, we have included the sum of farmer's direct income or cash amount
used to finance the agricultural operation or activities—specifically, if the farmer uses agricultural
(crop/livestock) sales, income from off-farm work, past savings, income from government
payments, etc., it is counted as equity financed in this study. X,;, X,;, X3i, X4i v o X,,; represents
different factors influencing the extent of this choice decision of farmer i. X;;, X5;, X3, X4 - - Xni
set captures socio-economic, demographic, and other variables such as age, education, risk
preference, household size, off-farm work participation, household income, share of agriculture in
total income, area of a farmstead, adoption of agritourism, use of computer for farm related
activities, farm diversification (estimated using Berry index), etc. By, 2, B3 - .- Bn represent
coefficients of respective independent variables to represent the relationship of independent
variables with the dependent variable and &; represent the error terms. Note that our estimation
consists of k different equations to represent k number of models representing debt, savings, and
proportion of debt-to-equity financing used by farmer i.

It should be noted that the extent of financing in our questionnaire (dataset) is in the form
of categorical interval (percentage)—whole integers. Therefore, to estimate models appropriately,
we used a class of generalized linear model (GLM) specifying a negative binomial family to
account for the count nature of the dependent variable. In the negative binomial regression, the
dependent variable is an observed count that follows the negative binomial distribution to account

for the non-zero integers in count form representing the extent of financing through the specific
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method: 5%, 10%, 25%, 35%, 50%, 75%, and so on. Negative binomial regression is a
generalization of Poisson regression relaxing mean and variance equivalent assumption of the
Poisson. In the case of debt-to-equity proportion as a dependent variable, we used an Ordinary
Least Squares (OLS) regression and also a GLM model specifying the binomial family with logit
link for the robustness. Though debt-to-equity variable can have value higher than 1, we used logit
link because debt to equity variable in our data ranged between 0 to 1, except for one observation-
-we excluded that observation in logit link model.

Sampling Procedure and Data Collection

This study utilizes primary data collected from Tennessee farmers by sending structured
questionnaires via electronic mail in 2017. Several reminders were sent to the farmers to increase
response rate. We sent our first reminder three weeks after the survey was sent, and the remaining
reminders were sent each in a two-week interval.

The contact information and email addresses of the farm operations were extracted from the
Pick Tennessee Products database in collaboration with the Tennessee Department of Agriculture.
The database of Pick Tennessee Products updates a list of farmers operating a variety of
agricultural enterprises like fruits, vegetables, herbs and mushroom, honey, dairy, meats, poultry,
and eggs, and certified organic produce and agritourism. Moreover, the database has categorized
farmer's lists according to their county and respective regions (East, West, and Middle) of
Tennessee. We defined the sampling frame using a stratified random sampling method addressing
the counties and various categories of agricultural enterprises. In 2017, we sent a survey to a total
of 720 farms: 250 to East, 250 to Middle, and 220 to West of Tennessee. From a total of 720
surveys, we received 14% response. We received 104 responses, a fairly satisfactory number for

the analysis. To make necessary corrections and adjustment of the questionnaire a pre-testing was
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conducted before the final survey was sent out to farmers. The questionnaire captures various
components of farm and farm household characteristics broadly under three aspects: farm
production activities, financial information, and household-related information.

1. Results and Discussion

Descriptive Statistics

We present summary statistics of the variables in Table 1. Note that our study is based on
the analysis of small farms with annual gross farm income below $350,000. Therefore, from the
original response of 104, we remove 4 observations that indicated annual gross farm income above
$350,000. The dependent variable ‘debt finance' represents the extent of debt use to cover annual
farm expenses in small farm operation (percentage category). Table 1 shows that the average
household has a 7.05% share of total finance contributed by Debt. Similarly, saving is defined as
the extent of past savings used to cover annual agricultural (farm) expenses. This is also a
percentage categorical variable. Table 1 shows that our sampled small farms in Tennessee covered
around 11.1% of annual farm expenses through past savings. Moreover, the variable debt to equity
is the ratio of debt finance in percentage to the ratio of equity in percentage. The average debt
finance to equity finance ratio is 0.121, that represents that share of debt in finance is around 12%

of the total equity finance.

The independent variable of our main interest, risk perception, ranges from 1 to 5 and
indicates farmer’s perceived level of risk about their overall farm operation considering its
survival and continuation —we use this variable as a proxy of business risk (BR) in this study.
BR has an average value of 3.15 on the scale of 1 to 5, which is near to moderate risk perception
level (3). Descriptive statistics of other independent variables are also shown in Table 1. Table 1

shows that around 5% of the primary operators are in the age group 'below 35 years', 46% in the
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age group '36 to 54 years', and 27% in '55 to 64 years' age. Our sample has an average of 14 years
of formal education. Around 67% of the household have at least one family member other than the
operator involved in on-farm activities. The average household size of our sample is 2.69.
Furthermore, total household income has a mean value of around $ 55930. An average sample
household's 26.93% share of total income comes from agriculture. The average landholding of a
sample farm is 71.58 acres. Moreover, around 85% of the operators plan to continue their farming
for the next 5 or 10 years, and 53% of the sample farms have adopted agritourism. Table 1 presents
that around 58% of the farm has at least some kind of constraints to accessing credit. Following
Khanal and Omobitan (2020), credit constraint could have been invited from one or a combination
of a set of factors such as: unable to get a loan in the desired amount or for the desired purpose,
high interest rate, complicated paper works to apply and get loans, the problem of collateral
requirements, few agencies providing agricultural loans in rural areas, farmers lacking an
established line of credit, uncertainty in agricultural commodities, lack of information, etc.
Additionally, table 1 shows that around 89% of the operators in our sample use computers for farm
business activities and pursue around 16.3 hours of off-farm work. Finally, the Berry index: a
measure of crop livestock diversification in our data ranges from 0 to 1; where O denotes
completely specialized and 1 is the highest degree of diversification. Berry index has average value

of 0.402 in our sample.

Factors influencing the extent of debt financing

Table 2 presents our regression results for factors influencing the extent of debt financing
estimated using a generalized linear model, specifying negative binomial and log link. The chi-
square statistics 81.792 (p-value 0.000) indicates the overall significance of our model. The results

show that the factors BR, age, education, household size, the share of agriculture income, log of
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acres, agritourism, credit constraints, off-farm hours, use of computer and Berry index (a measure

of crop/livestock diversification) influence the decision regarding the extent of debt financing.

The model results show a significant positive relationship between BR and debt financing.
The result is in contrast with risk balancing hypothesis that suggests an inverse relationship
between financial and expected business risk (Gabriel and Baker 1980; Collins 1985; Featherstone
et al 1988). Our result indicates that the extent of debt financing increases with higher BR in case
of small farms. While there could be different possible reasons for this finding, note that our sample
is for small farms and we’ve used risk perception rating as a measure of business risk (see
descriptive statistics section), a different measure than most of the previous studies. One of the
possible explanations of this findings may stem from the liquidity constraint of the small farms.
Because of limited capital, small farmers try to maintain liquidity by taking more debt to cope
from expected future BR perhaps to increase scale of production through debt financing in
expectation of improving sustained performance. However, by increasing the extent of debt
financing to meet farm expenses, they may introduce higher financial risk. Our finding may
indicate an interesting phenomenon among small pushing small farmers towards vicious circle of
both business and financial risk, jeopardizing their survival if they lack an adequate balance.
However, it warrants for an in-depth further study to accurately examine to analyze this potential
phenomenon on small farms. Moreover, the farmers that expect higher risk could also be in the
process of adopting alternative on-farm diversification such as agritourism, on-farm processing

facility, requiring initial investment that may demand for debt financing.

Our results in table 2 shows that the farmers below 35 years of age are likely to use less
debt as a source of finance. The estimated coefficient suggests that younger farmers below 35 years

use less debt than the relatively older (base: 65 years of age category). This result is consistent
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with Robb (2002), who argues that young/new firms with mostly younger owners have a
significantly lower credit score and are likely to be denied for credit; many young farmers even do
not apply for credit with a fear of credit denial. Our results show a significant positive relationship
between education and the extent of debt financing. The results show that with one-year increase
in formal education of the operator, debt financing increases by around 20%. This is consistent
with our expectation because educated farmers tend to gather more information on how to utilize

loans from formal settings like banks and co-operatives.

Our results in Table 2 show a significant negative relationship between household size and
extent of debt financing. Similar result was found by Turvey and Kong (2009). This suggests that
the large family size is an indication of high off-farm work participation and therefore the high-
income source to fund the farming. Moreover, in line with our expectations, the share of agriculture
has a significant positive effect on debt financing. The value of coefficient (0.013) suggests that
every percent increase in agricultural income share increases extent of debt financing by 1.3%. On
the contrary, results show a significant negative effect of land acreage (indicated by the 'Log of
acre') on the degree of debt financing. Although this result seems counterintuitive, a possible
reason specifically to our case of small farms could be that an increase in farm area increases net

income reducing demand and use of debt.

Our results suggest a significant positive relationship between agritourism and the level of
debt financing. Quite remarkable coefficient of estimation 2.21 indicates that extent of debt
financing is higher for farms adopting or planning to adopt agritourism. Agritourism as an
enterprise demands additional managerial and financial input that leads to an increase in debt use
for financing. Our results regarding relationship of credit constraint on debt financing is as

expected—debt financing decreases if a farmer face some kind of credit related constraints.
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Our results also show a statistically positive effect of off-farm hours on the extent of debt
financing. The coefficient of estimation (0.037) suggests that with hour increase in off-farm hours,
extent of debt financing increases by 3.7%. The result is expected because the increase in off-farm
hours provides additional income to the farm household perhaps decreasing business risk. And
consequently enhancing farmer’s ability to take more debt (increase in financial risk in response
to decrease in business risk, following original risk balancing hypothesis). Additionally, our
results show that the use of computers has a significant negative effect on debt use. Finally, our
diversification measure, berry index, has a significant negative effect on the level of debt use. The
coefficient of estimation is quite high (3.522). This is consistent with our expectation and the
findings from Uzea et al. (2014). Diversification is a tool of risk management and it is supposed
to increase the ability to take more financial risk — like increasing the level of debt financing.
Factors influencing the saving decisions

In table 3 we show factors influencing the extent of saving use. The chi-square statistics
59.261 (p-value 0.000) indicates the significance of overall model. The model results show that
the factors age, family involvement, household size, credit constraints, off-farm hours, and Berry
Index influence savings decision, in addition to BR.

Interestingly, a significant coefficient (0.659) of business risk perception—our measure of
BR in Table 3 indicates that with the one level (on the scale of 1 to 5) increase in risk perception
farmers are likely to increase the level of saving by around 66%. This is consistent with our
expectation and risk balancing hypothesis because utilization of saving to finance the farm protects
from the possible increase in financial risk from debt financing. De Mey et al., (2016) suggest that

farm household reduce their consumption level when they expect high business risk.
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Our results in table 3 show that the operator's age category of below 35 years old has a
negative effect on saving. Consistent with our findings, Yuh and Hanna (2010) found the lowest
saving among households with respondents age below 30 years of age as compared to other age
categories. Similarly, Chang (1994) suggests that saving increases with age. On contrary to our
expectation, family involvement has a significant negative effect on the extent of saving on
finance. Also the effect of household size is significant—suggests that saving decreases with an
increase in the member of the household. The result is consistent with Remble et al. (2013).
Additionally, our results show that credit constraint has a significant negative relationship with the
extent of saving. The result suggests that farmers with any kind of disadvantages related to credit
access are likely to have less saving use. This could possibly because resource poor small farmers
that do not get loan easily use all of their present level earning and equity to finance the current

need of investment and therefore, they may not have enough money to save for future.

The model results show that off-farm hours have a significant negative effect on saving
use. The coefficient of -0.018 indicates that the 1-hour increase in weekly off-farm work decreases
the extent of saving use by 1.8%. A probable reason for this could be that farmers who earn more
from off-farm activities do not like to hold savings as there is continuous cash flow. Also, those
who has more hours of off-farm work could be younger generations that have more spending habit
and have low savings. Finally, the diversification as defined by the berry index has a significant
positive effect with coefficient 1.454. The coefficient suggests that increase in diversification
increases the use of savings. Khanal and Mishra (2014) argue that with the adoption of
diversification strategies, adopters are likely to generate more cash income than non-adopters.
Therefore, the high cash income increases the saving and subsequently may enable to use savings

on farm activities.
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Factors influencing debt-to-equity balance

To examine this relationship, we estimated parameters using ordinary least square (OLS)
model and GLM model with a logit link. However, we chose to present results of GLM model
with a logit link. Though the results were more or less comparable, GLM model with logit link
better fitted for our data. The chi-square statistics 2034.09 (p-value 0.000) of GLM in table 4
indicates the overall model significance. Though debt-to-equity variable can have value higher
than 1, we used logit link because debt to equity variable in our data ranged between 0 to 1, except
for one observation--we excluded that observation in logit link model.

The model results in table 4 show that risk perception—measure of BR, age, household
size, farmer’s continuation plan, adoption of agritourism, off-farm hours, use of a computer, and
Berry Index (a measure of crop/livestock diversification) significantly influence the debt-to-equity

balance.

Results in Table 4 show a significant positive effect of BR on the extent of leverage—debt
to equity ratio. The result seems contradictory to the risk balancing hypothesis that suggests a
negative relationship between expected business risk and the financial risk. However, note that our
sample is specific to small farms and our measure of BR is a farmer’s perception of overall
business survival and operational risk. This is consistent with our findings regarding debt finance
equation and we invoke the discussion of possible liquidity constraint among small farms. Because
of limited capital, small farmers try to maintain liquidity by taking more debt to cope from
expected future BR perhaps to increase scale of production through debt financing in expectation
of improving sustained performance. However, by doing that the extent (percentage) of debt

financing to meet farm expenses increases—inducing more financial risk.
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Our results in table 4 indicate that as compared to operator with higher age group, operators
below 35 years and 55 to 64 years’ age likely have lower debt-to-equity balance. Robb (2002)
suggests that many farmers of age below 35 years have poor credit scores therefore they get denied
for credit by formal lending agencies and some do not even apply due to fear of being denied.
Moreover, Albert and Duffy (2012) found that older adults are more risk-averse than younger
adults. Household size is also significantly negative in debt-to-equity equation (table 4). The large
family size suggests more off-farm income and resulting in more risk bearing capacity (Turvey
and Kong, 2009). This may lead to more debt use resulting in high debt finance over equity

finance.

Farmer’s continuation plan, on the other hand, has a significant positive effect on debt-to-
equity (table 4). The sign of the variable is incongruous with our expectation as farmers that are
planning to continue farming for the next 5 or 10 years are likely to make investments for the long
term, demanding more funds and perhaps consequently borrowing more money. Likewise, results
in Table 4 show that adoption of agritourism or a plan to develop agritourism is positively
associated with debt-to-equity finance ratio. The result is consistent with our expectation because
enterprise like agritourism requires some level of additional fund to operate thereby increasing
the potential demand for debt over equity. The estimated coefficient of off-farm hours (0.035)
suggests that with every weekly hour increase in off-farm work increases the debt finance over
equity finance by 3.5%. Perhaps an expected increase in household income due to off-farm job
increases the financial risk-taking ability thereby increasing debt finance over equity finance.
Additionally, we find that use of computers is negatively associated with debt finance to equity
finance ratio. Finally, the results in table 4 show that the Berry index (a measure of diversification)

is negatively associated with debt-to-equity finance ratio which is in line with our expectation.
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Uzea et al. (2014) argue that diversification, as a risk management tool, increases the risk-taking

ability consequently increase the share of debt as compared to equity in total finance.

IV.  Summary and Conclusion

In this paper, we study factors influencing the decisions regarding extent of debt financing,
use of saving, and debt-to-equity balance among small farmers, particularly examining the
relationship of these with business risk (BR). In this study, we use risk perception of the farmer
regarding their operation’s continued operation and future survival as a measure of business risk
(BR). We find that small farmers of Tennessee show mixed results regarding the risk balancing
behavior. We find that in contrast to risk balancing hypothesis farmers with high-risk perception
use more debt to finance their farm. Similarly, BR has a positive effect on the debt finance to
equity finance ratio. A possible explanation for this could be that small farmers do not possess
sufficient liquidity to survive in future shocks, unlike larger farmers. Therefore, when they
perceive high BR, they take more debt and use some part of the debt for present investment and
perhaps to increase scale of operation in anticipation of improvement in performance and survival.
However, by increasing the extent of debt financing to meet farm expenses, they may introduce
higher financial risk. Our finding may indicate an interesting phenomenon among small pushing
small farmers towards vicious circle of both business and financial risk, jeopardizing their survival
if they lack an adequate balance. However, it warrants for an in-depth further study to accurately

examine to analyze this potential phenomenon on small farms.

Our findings regarding savings decision provide some interesting insight. Consistent with
our expectations, the results show that BR has a significant positive effect on saving use decisions.
The model result also shows the factors like age, education, family involvement, share of

agricultural income, land acreage, continuation plan, credit constraints, diversification, and the
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adoption or plan of alternative on-farm enterprise like agritourism significantly influence savings,
debt, and debt-to-equity balance decisions among small farms. Overall, our empirical model
contributes to the very limited previous literature on risk balancing and debt and savings decisions

of small U.S. farmers.
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Table 1 Variable Definition and Summary Statistics

Variables Mean Standard
Deviation

Dependent Variables

Debt financing (%, extent of debt use in meeting total annual farm expenses)  7.05 17.467
Saving (%,extent of past savings use in meeting total annual farm expenses) 111 18.334
Debt to equity balance (ratio of % debt finance to % equity finance) 0.121 0.582
Independent Variables

Business Risk [Risk perception about overall business operation, 3.15 1.058
continuation, and survival (rating: 1 to 5: 5 being the riskiest)]

Age below 35 (Age of the primary operator below 35 years) 0.05 0.219
Age 36 to 54 (Age of the operator from 36 to 54 years) 0.46 0.501
Age 55 to 64 (of the operator from 55 to 64 years) 0.27 0.446
Education (formal education of the primary operator in years) 14.06 2.788
Family involvement (= 1 if family members other than principle operator also  0.67 0.473
involve on farm activities)

Household size (number of family member) 2.69 1.489
Log of household income 5.563 9.075
Total household income in USD 55930.25 47098.40
Share of Agriculture (% share of agriculture in total household income) 26.93 32.868
Log of acres (log of the total land acreage of the farm in acres) 2522 2.765
Acres (Total farm acreage in acres) 71.58 129.78
Continuation plan (= 1 if principle operator expects to continue farming for 0.85 0.359
next 5 or 10 years)

Agritourism (=1 if the farm has participation in agritourism) 0.53 0.502
Credit Constraints (=1 if farmer has any difficulty related to access of credit) (.58 0.496
Off-farm hours (= weekly off-farm hours by the operator) 16.325 20.959
Computer (=1 if operator uses computer for farm business activities) 0.89 0.314
Berry index!: a measure of crop/livestock diversification (from 0 to 1, 1 the 0.402 0.224
highest)

Number of Observations 100
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Table 2 Factors Influencing Extent of Debt Financing among Small Farms

Independent Variables Coefficient Standard t-value
Error
Business Risk (BR) 0.609***  0.183 3.32
Age below 35 -2.359***  0.850 -2.78
Age 36 to 54 0.674 0.582 1.16
Age 55 to 64 -0.429 0.607 -0.71
Education 0.202** 0.078 2.58
Family involvement -0.573 0.379 -1.51
Household size -0.651***  0.119 -5.45
Log of household income 0.013 0.023 0.58
Share of Agriculture 0.013** 0.006 2.12
Log of acres -0.266***  0.091 -2.92
Continuation plan 18.122 464.018 0.04
Agritourism 2.210***  0.395 5.60
Credit Constraints -0.955**  0.402 -2.38
Off-farm hours 0.037***  0.010 3.67
Use of Computer -2.019***  0.607 -3.33
Berry Index -3.522%**  0.773 -4.56
Constant -17.513 464.019 -0.04
Chi-square 81.792
Prob>Chi? 0.000
Number of Observation 100

Note: * represents level of significance at 10%, ** represents level of significance at 5% and ***

represents significance at 1% or higher level
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Table 3 Factors Influencing Use of Savings among Small Farms

Independent Variables Coefficient Standard t-value
Error

Business Risk (BR) 0.659***  0.155 4.24
Age below 35 -2.255%** (0,713 -3.16
Age 36 1o 54 -0.323 0.461 -0.70
Age 55 to 64 -0.577 0.452 -1.27
Education 0.043 0.059 0.73
Family involvement -0.663**  0.315 -2.11
Household size -0.220***  0.085 -2.60
Log of household income 0.010 0.017 0.61
Share of Agriculture 0.003 0.005 0.65
Log of acres 0.024 0.063 0.39
Continuation plan 0.486 0.458 1.06
Agritourism -0.030 0.332 -0.09
Credit Constraints -0.497* 0.298 -1.66
Off-farm hours -0.018** 0.008 -2.28
Computer -0.187 0.456 -0.41
Berry index 1.454** 0.602 2.42
Constant 0.377 1.038 0.36
Chi-square 59.261

Prob>Chi? 0.000

Number of Observation 100

Note: * represents level of significance at 10%, ** represents level of significance at 5% and ***
represents significance at 1% or higher level



Table 4 Factors influencing debt-to-equity balance among small farms

Parameter Estimates

Variables Coefficient Standard Error  t-value
Business Risk (BR) 0.592** 0.291 2.04
Age below 35 -2.722%* 1.184 -2.30
Age 36 to 54 -0.692 0.651 -1.06
Age 55 to 64 -1.300** 0.654 -1.99
Education 0.065 0.088 0.74
Family involvement -0.287 0.535 -0.54
Household size -0.529%** 0.167 -3.17
Log of household income -0.004 0.029 -0.13
Share of Agriculture 0.009 0.011 0.81
Log of acres -0.040 0.076 -0.52
Continuation plan 16.784%*** 0.654 25.64
Agritourism 2 DAGH** 0.603 3.73
Credit Constraints -0.567 0.559 -1.01
Off-farm hours 0.035** 0.016 2.11
Computer -2.157%** 0.831 -2.60
Berry index -3.914** 1.610 -2.43
Constant -18.389 1.701 -10.81
Chi-square 2034.099
Prob>Chi? 0.000
Number of Observation 99

Note: * represents level of significance at 10%, ** represents level of significance at 5% and ***
represents significance at 1% or higher level



