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Abstract
Farm households adopt various diversification strategies to enhance their stable income.
This study analyzes the factors affecting farm household’s decision to adopt organic,
agritourism, and agri-environmental strategies. Using a nation-wide farm household data
collected through the Agricultural Resource Management Survey, our results show the
interlinkages between these on-farm diversification decisions. We found complementar-
ity between agritourism and organic farming decisions, and between agri-environmental
conservation and agritourism. Additionally, farm’s financial position, insurance partici-
pation, land acreage holdings, and farm type and location are likely to influence the
diversification decisions of the farm households.

Keywords Agritourism . Agri-environmental programs . American farms . on-farm
diversification

JEL Codes Q12 . Q15 . Q26

Introduction

The agricultural landscape in the US has been characterized by large and small farmswith
different degrees of specialization and diversification. The current overall trend in the last
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four decades show that the number of farms are declining, larger farms occupy the higher
share in commodity production while the small farms’ share in production is declining
(Hoppe et al. 2010). As a result of technological developments and increased competition
in new market structures, farmers face constant pressure to adopt new technologies and
strategies favoring larger farm size. During this challenging time, many farms either
increased their size and adopted technology to remain competitive or simply exited from
the business—between 1997 and 2002, eighty-six thousand farms were lost in the USA
while average farm size increased from 431 acres to 441 acres (Barbieri et al. 2008).

As small and medium sized farms struggle to compete with large farms in
specialized commodity production, most of these small farms seek for alternative
strategies to enhance farm income. Farms diversify their agricultural bases and
undertake structural adjustments on the farm. Vik and McElwee (2011) found that an
additional income source is the main motivation for diversification into alternative
agricultural enterprises. On-farm diversification involves different types of activities.
One of the common practices is an addition of non-traditional crops/livestock produc-
tion system such as organic agriculture into the farm (Damianos and Skuras 1996).
Another on-farm enterprise diversification strategy is to add touristic and recreational
component in the farm and ranches (Bowler et al. 1996; McGehee and Kim 2004;
Barbieri and Mshenga 2008). Moreover, the US small farm policy also supports for the
development, research, and outreach programs that focus on the special needs for
developing alternative enterprises and value-added products, conservation, and
environmental-friendly production through different programs such as conservation
easement, environmental quality incentives, and environmental stewardship promotion
programs. Therefore, we focused on three specific on-farm diversification strat-
egies capturing these aspects: organic farming, agritourism, and conservation
and agri-environmental decisions. Each of these strategies has been individually
discussed in previous literature as feasible on-farm diversifications across American
farms nation-wide.

A number of previous studies discuss the adoption of diversification strategies (Bagi
and Reeder 2012; Vogel 2012, Joo et al. 2013; Khanal and Mishra 2014). These studies
mainly identify factors influencing adoption or decisions on various activities both on
and off the farm. However, studies considering each diversification strategy as inde-
pendent choice of a farm or farm business household fail to account for the simulta-
neous decision-making. Few studies discussing the adoption of multiple diversification
strategies and decision process in diversification include Khanal and Mishra (2014),
Meraner et al. (2015), and Dries et al. (2012). Khanal and Mishra (2014) studied single
and joint decisions in agritourism and off-farm work using selectivity-corrected mul-
tinomial logit model. Meraner et al. (2015) considered diversification activities classi-
fied as “broadening” and “deepening” type and analyzed joint decision process in
choosing combination of “broadening and deepening” diversification using multino-
mial probit model. Finally, Dries et al. (2012) studied decisions in agricultural,
environmental, structural, and income diversification strategies using multivari-
ate probit model. Taking into account for simultaneous decision-making process
and for potential complementarity or competitiveness between different diversi-
fication activities can improve the understanding of the decision-making process.
Moreover, diversification could be an attractive farm adjustment strategy in agriculture
(Barbieri and Mohaney 2009).
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We assess the factors influencing diversification decisions accounting for simulta-
neous decision-making in three strategies: organic, agritourism, and conservation and
agri-environmental programs. We used a large nation-wide data of US farm house-
holds. This paper contributes to the literature by analyzing farm household’s decisions
in these strategies, accounting for correlated decision process. Additionally, our study
appropriately controls for the farm capital and financial factors such as farm land
acreage and farm financial conditions of the farm in addition to the variables capturing
farm types, location, insurance participation, and farmer characteristics when analyzing
these diversification decisions.

Literature review

Farm diversification is referred to the adoption of different forms of development aimed
at generating additional income involving diversion, reallocation, or recombination of
the farm resources (Ilbery 1991; Barbieri and Mohaney 2009; Van der Ploeg and Roep
2003; McNamara and Weiss 2005; Mahoney and Barbieri 2004). Barbieri et al. (2008)
adopts Mahoney and Barbieri (2004) approach in defining on-farm diversification as
“any activity developed on a working farm or ranch by any member of the farm
household that generates additional income or adds to the farm/ranch value”
(Barbieri et al. 2008). Different forms of on-farm diversification strategies have been
discussed in the literature, including those classified as “agricultural” and “structural”
(Ilbery 1991) and activities that can be considered under operational classification of
“deepening,” “broadening,” and “regrounding” (Van der Ploeg and Roep 2003). Farm
diversification is expressed as multi-faceted contributor of rural development
through its role on conservation of environmental values, quality production,
direct-marketing, cost savings, and regional development (Barbieri et al. 2008; Ploeg
et al. 2000) and also described as risk-avoidance strategy (Kostov and Lingard 2003;
Robison and Barry 1987).

Barbieri and Mohaney (2009) pointed out five significant goals that lead to on-farm
enterprise diversification. These goals are motivated by retaining and expanding
markets, enhancing financial condition of the farm households, individual aspiration
and interest/hobbies, additional income sources, and maintaining household labor on
the farm. Moreover, Barbieri et al. (2008) conducted an extensive review of the
literature about diversification activities among North American farms and found the
following broad types of diversification activities: activities involving new crops/
livestock and agricultural practices, such as organic production etc., integration of
recreational/tourism enterprises, value-added activities on the farm, new marketing,
and distribution activities, lease and rental of the farm or farm resources, and contract,
services, or consulting offered to others. On-farm diversification through production
system, alternative enterprise, and environmental-related practices could be an effective
tool to help farmers deal with several types of risks which overall is intended to
minimize income risk.

Previous studies have suggested a number of factors associated with the farm
household’s decision to diversify on-farm enterprise activities. Based on the previous
research, diversification decision is influenced by a number of factors which include,
but not limited to, location of the farm or distance to regional centers (Lange et al.
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2013) and farm and farmer characteristics and household attributes (Mishra et al. 2004;
McNamara and Weiss 2005). Dries et al. (2012) classified these factors as “internal”
and “external.” “External” factors include community and location-related factors while
“internal” factors include farm size, farm labor, age of the farm operator, and farm types
(Dries et al. 2012). More recently, Bartolini et al. (2014) used similar factors to analyze
determinants of on-farm diversification in the Tuscany region of Italy. Moreover, the
studies focused on the European context have also suggested that Europe’s CAP policy
affecting farm structure and type of production somehow supports on-farm diversifi-
cation activities (Bartolini et al. 2014).

McElwee and Bosworth (2010) found that farm size and farmer’s age and education
factors likely affect diversification decisions. Additionally, Meraner et al. (2015) found
that the factors such as age of the operator, family size, farm size, farm type, and
geographical characteristics influence farm diversification decisions. Bowler et al.
(1996), empirically analyzing the family labor farms in Northern Pennines of
England, highlighted the importance of the dynamics of family labor farm and found
the significant roles of characteristics related to farm, farmer, and farm family on the
development of alternative agricultural enterprises. In another similar study in Greece,
Damianos and Skuras (1996) found the significant effects of farm- and farmer-related
factors such as age, education, farm size, farm type, farm debt and profit status, and
hired and family labor on the probability of alternative farm enterprise development.
Mishra et al. (2004) found that the factors such as off-farm work hours, farm location, a
farm’s financial condition (measured via its debt-to-asset ratio), government payments,
farm size, family size, and farm operator characteristics significantly influence
enterprise diversification among US farms. Finally, Mishra and Khanal (2013) found
that the financial condition of the farm also significantly influences the farm house-
hold’s participation in agri-environmental programs.

Methodology

Theoretical concept

Theoretically, portfolio theory highlights the concept and importance of diversification
involving interplay of total expected returns and risk associated—methods with lower
risk generally have lower expected net return; designing risk management strategies
involves the knowledge of risk and return tradeoff (Blank 1990).

Considering a farm business household as an economic agent, portfolio theory
suggests that the more agricultural and on-farm enterprises added to the farm portfolio,
the better will be the farm household’s ability to minimize overall risk through
diversification. Therefore, the concept of diverse enterprise as opposed to specialized
or sole enterprise provides better risk management. Suppose, portfolio risk is measured
using the full covariance model of returns for a number of enterprises. Then, the farm
household’s risk minimization problem can be represented as (following concept of
Markowitz 1959 model; Blank 1990):

Minimize σ2 Rp
� � ¼ ∑n

i¼1∑
m
j¼1EiE jCov Ri;Rj

� � ð1Þ
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where σ2(Rp) is the variance in returns of the portfolio, Ei and Ej are the portfolio
proportions of on-farm diversification strategies i and j, Cov(Ri, Rj) is the covariance
between enterprises. This objective function could have a number of constraints related
to the expected returns of each enterprise as well as productive, financial, and/or
management limitations faced by individual farmers (Blank 1990). Following the
concept and discussion about note to general diversification theorem (McMinn
1984), non-positive interdependence (correlation) of risky enterprise returns provides
strongest incentives to diversify the portfolio. However, McMinn (1984) also notes that
“if two risky assets are characterized by positive interdependence, there will still be an
incentive to diversify if the investor can alter his portfolio to preserve the same mean
income and reduce the riskiness of his portfolio income” (McMinn 1984, page 541).
Blank (1990) applies the concept of the general diversification theorem and related
discussion with regard to agricultural enterprise diversification: “one strategy for
portfolio creation is to start with the highest returning crop then continue to add crops
or other enterprises with returns that have the greatest amount of negative correlation
with the first product and/or the portfolio” (Blank 1990, page 205).

With this theoretical concept backed-up by portfolio diversification, the objective of
this paper is to analyze the factors influencing the adoption of correlated enterprises.
Decision regarding diversification as risk reduction strategy can be influenced by
external and internal factors defining motivation, intention, and actions (Deci and
Ryan 2000; Amanor-Boadu 2013) assumed to be associated with resource capacities
(such as land, labor, financial), economic conditions, and different location and farm
types embedded in individual and farm characteristics, managerial ability, family
labors, and demographics (McElwee and Bosworth 2010; McGehee and Kim 2004).
Based on the previous literature, we assume that decision to adopt each diversification
strategy (enterprise) is influenced by a set of variables related to farm operator and
demographics, farm managerial and financial characteristics, farm types, and farm
location in a system of simultaneous equation. Each equation can be represented by
the generic form: E = f(X, β) where decision to adopt enterprise E is a function of X
which captures a set of factors and corresponding β parameters define the relationship
of each factor to the decision. In the estimation framework section below, we have
described how we econometrically fit the system of equations representing each
diversification decisions.

Estimation framework

Estimation framework design to estimate the likelihood of diversification decision
among alternative choices associated with a set of explanatory variables depends on
the nature of assumption about alternative choices or strategies (dependent variables).
For example, Mishra et al. (2004) used an enterprise diversification index (ranging
from 0 to 1) as a dependent variable using weighted least-squares methods with an
assumption of a logistically distributed error term; Meraner et al. (2015) used a
multinomial probit model to assess the determinants of diversification considering
types of alternative diversification strategies; Dries et al. (2012) used multivariate
probit in analyzing diversification decisions under agricultural, environmental, struc-
tural, and income strategies. One should note that standard logit and multinomial
frameworks are suitable when the alternatives are proportional substitutes to each other
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because these models require the assumption of independence of irrelevant alternatives,
the traditional (IIA) assumption, which is often too restrictive (Train 2009). In the other
words, IIA assumption requires that alternative choices are completely independent
decisions to each other. By the nature of the decision-making about on-farm diversifi-
cation: organic farming, agritourism, and agri-environmental conservations, it is highly
plausible that these decisions are related, as opposed to independent alternative strat-
egies1. A modeling framework accounting for the simultaneous decision assumption
instead of independent decision would be a better framework. Therefore, we used an
appropriate multivariate probit model to study the joint decision-making between these
diversification strategies.

Equation 2 represents a latent utility framework to represent the enterprise diversifica-
tion decision, in connection with themodel described in theoretical concept section above.

E*
ij ¼ X iβ þ εi ð2Þ

where E*
ij denotes the latent variable of net payoffs (or net gains) in the jth different

diversification activity undertaken by the farm business household i. Xi represents a set of
explanatory variables that are exogenously determined. εi represents the error term. The
representative equation for each alternative diversification strategy (activity) for j=1,…,3
can be shown as:

E*
i1 ¼ X iβ1 þ εi1 organic farming decisionð Þ ð3Þ

E*
i2 ¼ X iβ2 þ εi2 agritourism decisionð Þ ð4Þ

E*
i3 ¼ X iβ3 þ εi3 agri−environmental=conservation decisionð Þ ð5Þ

Let Ei represent a vector of observed binary outcomes for farm business household i,
Ei1, …. Ei3, defined by latent variables presented in equations such that Eij = 1 if
E*
ij > 0, 0 otherwise; j=1,…,3. Multivariate probit assumes that the error terms (εi1,

εi2, εi3) may be correlated. Therefore, instead of independently estimating each equa-
tion, all four equations are considered as a multivariate limited dependent variable
model and estimated using a simulated maximum likelihood approach using statistical
software STATA using mvprobit command2. The multivariate probit model assumes

1 A number of individual alternatives as single and mix strategies (combinations) could be possible as shown
in Table 2. In that, multivariate model estimates specified may not be free from some biases due to double
counting in yes/no type of adoption question. Estimates with all alternative choices (single and mixed
combinations) as dependent variable would be an alternative procedure. However, we found at least two
empirical problems: (a) there will be very few data points in some alternatives resulting issue in convergence
of likelihood function and inconsistent results and (b) considering all alternative choices as dependent
variables would be modeled through a multinomial logit type of choice modeling framework which requires
IIA assumption (i.e., each choice is independent of other alternative). Having these trade-offs, we decided to
use consistent multivariate probit model in this study rather than multinomial logit assuming IIA. Our primary
motivation stems from testing correlated decisions and interlinkages.
2 We want to warn readers that estimates from this framework not necessarily define complete causal relations,
rather guided by directional associations and correlations; results should not be interpreted as complete cause
and effect.
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that error terms follow a multivariate normal distribution with mean zero (E[ε1] =
E[ε2] = E[ε3] = 0) and a variance-covariance matrix ρ, where:

cov ε½ � ¼ ρ ¼
1 ⋯ ρ13
⋮ ⋱ ⋮
ρ31 ⋯ 1

2
4

3
5: ð6Þ

The variance-covariance matrix has diagonal elements all 1, while off-diagonal ele-
ments are correlations between respective diversification strategies to be estimated.

Data and descriptive statistics

This study uses, the nation-wide farm household data collected by US Department of
Agriculture’s Economic Research Service (ERS) and National Agricultural Statistics
Service (NASS) through agricultural resource management survey (ARMS) in 20123.
ARMS collects data on financial conditions (farm income, expenses, assets, and debts)
and operating characteristics of the farm households as well as their production,
resources, and governmental program participations. The 2012 ARMS was a special
survey effort as the questionnaire was also used to collect the data for the Census of
Agriculture as well. This resulted in a larger sample size and a more diversified number
of farms. As shown in Fig. 1, 21.59% of the sampled farms are at least engaged in one
of the diversification activities among organic4, agritourism5, or agri-environmental
conservation6. Our sample consists of 21,637 farm households. Table 1 shows the
adoption of different diversification activities among all farm households and the share
of each diversification activity. Table 1 suggests that agri-environmental conservation
was adopted by 18.8% of farm households, agritourism was adopted by 1.9% of farm
households while organic farming was adopted by 1.7% of farm households.

Table 2 shows the number of sampled farms adopting single and combination of
these diversification strategies. In our sample, 359 farms adopted organic farming, 124
adopted agritourism, and 4,066 adopted conservation and environmental programs.
Regarding combination of diversification strategies, 8 farms adopted organic and
agritourism, 58 farms adopted organic and conservation and environmental programs,
124 farms adopted agritourism and conservation and environmental programs, and 2
farms adopted all three diversification strategies (Table 2).

Figure 2 presents diversification strategies by farm size. Small farms (those gener-
ating less than or equal to $350,000 in annual gross farm income) comprise around

3 We used 2012 ARMS data because this is the only year ARMS cost and return survey asked about organic
farming information in a special sub-section.
4 Following the questions asked in section 31 “organic agriculture” of 2012 ARMS cost and return question-
naire, organic farms are defined in this study as those operations producing organic following national organic
production (NOP) standards with acres allocated for organic production or those operations that sold NOP
certified or exempt organically produced commodities from their farm operation.
5 Agritourism farms include those who generated farm income from recreational activities on the farm such as
farm tours and education services, hospitality services, petting zoos, hunting, fishing, etc.
6 Agri-environmental conservation activities include participating in the programs and allocating land for
conservation under environmental quality incentive programs, conservation reserve programs, environmental
stewardship, and wetland conservation programs.
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63% of the total farms in our sample. Medium to large farms (those generating greater
than $350,000 in annual gross farm income), on the other hand, consist of 37% of the
total number of farms. Among the agri-environmental conservation adopting farms, the
share of small-sized farms is relatively higher than it is for larger farms (53% small
farms, 47% medium to large farms). Similarly, among organic farming adopters, 61%
are small farms and 39% are medium to large farms. Among agritourism farms, 62%
are small farms and 38% are medium to large farms. This indicates that a higher
proportion of small-sized farms tend to undertake these diversification strategies
compared to medium and large farms.

Table 3 shows summary statistics of the independent variables used in the study. We
include four main types of independent variables in our analysis: (a) variables
representing location and county characteristics; (b) operator, spouse, and household
characteristics; (c) farm and farm financial characteristics; and (d) farm types.

In our analysis, we included dummy variable to represent whether the farm is
located in “farming dependent,” “mining dependent,” “manufacturing dependent,”
“government dependent,” or “service dependent” county—a county classification
defined by USDA’s Economic Research Services7 (ERS) based on the economic
dependence of the county (either through income or employment). In this classification,
for example, a county is “farming dependent” if: (a) farm earnings account for an
annual average of 15% or more of total county earnings or (b) farming accounts for
15% or more in employment of county residents across all occupations. The county-
dependency in other sectors (mining, manufacturing, government, service, etc.) was
defined similarly. Additionally, a variable is included to represent rural/urban status by
a “metro” dummy variable which has value equal to 1, if farm is located in a county
classified under metropolitan region, 0 otherwise.

Table 3 suggests that 19% of the farms in our sample are located in farming-
dependent counties, followed by 15% in manufacturing-dependent counties. Between
metro and non-metro counties, 31% of the farms are located in metro counties. The

7 Economic Research Services, United States Department of Agriculture. http://www.ers.usda.
gov/publications.aspx
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average age of a farm operator is about 58 years and the average schooling of the
operator and the spouse is about 13 and 14 years, respectively. The farm operator
household consists of three members, on average, and 6% of the households have
females as principal farm operators. Around 71% of the farm operators have
farming as the main occupation and around 44% of the farms participated in
crop or livestock insurance programs. Finally, the sample includes cash grain
farms (around 32%), beef farms (23%), high-value crop farms (around 12 %),
dairy farms (5%), poultry farms (4%), hogs farm (around 2%), and cotton farms
(around 2%), with the remaining consisting of other field crops (around 16%) and other
livestock farms (around 5%).

Results and discussion

Results from multivariate probit analysis are presented in Table 4. Multivariate probit
model is based on simulated maximum likelihood approach; we used 150 draws
(replications)8 in our model. Results presented in Table 4 show the relationship of
explanatory variables on the likelihood of choosing a diversification strategy,
while allowing for possible correlation among other diversification strategies. A
significant likelihood ratio test result (with p value 0.000) indicates that we
reject the null hypothesis of no correlation between diversification strategies.
This indicates that a multivariate probit model is an appropriate estimation
method compared to using separate probit equations. This also indicates that
the estimates would have been biased had we not controlled for simultaneous
decision. Additionally, Table 4 presents the correlation between strategies as indicated
by different ρij.

Our results suggest a positive significant relationship between agritourism and
organic diversification strategies, indicating that these strategies are complements.
This is plausible because many synergies are possible between agritourism and organic
diversifications. For example, the decision regarding organic production is likely linked
with the organic farming process, education and outreach about organic, and market of
organic produce. These activities are supported by farm tours, recreation, and educa-
tional activities involved in agritourism. Specifically, for marketing, agritourism may
help to strengthen short supply chains at the local level. These results are consistent
with the findings and discussions on previous studies (Dries et al. 2012; Pugliese 2001;
Privitera 2010). Pugliese (2001) and Privitera (2010) discuss about integration and

8 Cappellari and Jenkins (2003) showed that a higher number of draws (R) in simulated maximum likelihood
will lead to more accurate coefficients and a more efficient correlation matrix in a multivariate probit model.

Table 1 Organic, Agritourism,
and Agri-environmental deci-
sions among sampled farms

Source: Author’s own computa-
tion based on ARMS data, 2012

Diversification decisions Percentage of total
farms

Organic farming decision 1.7%

Agritourism decision 1.9%

Conservation or Agri-environmental decisions 18.8%
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complementarity of agritourism and organic farming in the perspective of sustainable
rural development and indicate the potential for rural organic tourism and organic
agritourism by the convergence of these two strategies.

Similarly, a positive and significant relationship is observed between agri-
environmental conservation and agritourism strategies indicating a complementary
relationship. On a diversity activity level, this may suggest that farmers involved in
agri-environmental conservation programs are more likely to participate in agritourism
in the USA. As conservation and agri-environmental programs need to allocate some
land for conservation or environmental-friendly operations, farmers might take that
opportunity to share environmental education and demonstrations to visitors involving
farm tours and hosting different events—which are activities supporting agritourism.
Our finding is consistent with some previous studies: for example, Mastronardi et al.
(2015) found that, in the case of Italy, farms with agritourism were more likely to

Table 2 Number of farms involved in diversification decisions: organic, agritourism, and agri-environmental
decisions and combinations

Number of farms

Diversification decisions Organic
farming

Agritourism Conservation or
agri-environmental

Yes No Yes No Yes No

Organic farming (yes) 359 – 8 351 58 301

Agritourism (yes) 8 409 417 – 124 293

Conservation or agri-environmental (yes) 58 4,008 124 3,942 4,066 –

Number of farms adopting all three (organic + agritourism + conservation or environ): 2

Source: Author’s own computation based on ARMS data, 2012
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conserva�on/agri-
environmental
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develop environmental sustainable techniques supporting biodiversity, landscape, and
natural resources as compared to the farms without agritourism. Brodt et al. (2006),
using the case of California, pointed out that the farming practices supporting environ-
mental sustainability and rural communities’ socioeconomic viability are often sepa-
rately dealt in the program thematic areas, however, combine effort addressing explicit
linkage of these would enhance support for ecological agriculture.

Table 3 Variable definition and summary statistics

Variable definition Mean Std. Dev.

Location and county characteristics

Farming dependent (= 1 if farm is located in a farming-dependent county) 0.194 0.395

Mining dependent (= 1 if farm is located in a mining-dependent county) 0.016 0.124

Manufacturing (= 1 if farm is located in a manufacturing-dependent county) 0.152 0.359

Govt. dependent (= 1 if farm is located in a government-dependent county) 0.047 0.211

Service dependent (=1 if farm is located in a services-dependent county) 0.098 0.297

Metro (= 1 if farm is located in metro county) 0.311 0.463

Operator, spouse, and household characteristics

Age (age of the principal operator) 58.112 12.120

Age squared (age of the principal farm operator, squared) 3523.853 1422.567

Education (years of schooling of the principal farm operator) 13.498 1.800

Spouse’s education (years of schooling of the operator’s spouse) 14.268 2.342

Household size (size of the farm household, in number) 2.626 1.309

Female (= 1 if principal operator is female) 0.061 0.239

Farming occupation (= 1 if farming is the main occupation of the operator) 0.712 0.453

Farm characteristics

Log of acres (log of the total acres of the farm) 5.668 1.831

Gov. pay (= 1 if farm received government payments in 2012) 0.548 0.498

Debt to asset (debt-to-asset ratio) 0.099 0.393

Farm hr. Operator (total annual hours of operator worked on the farm) 2045.935 1233.876

Farm hr. Spouse (total annual hours of spouse worked on the farm) 383.743 773.787

Participation in crop or livestock insurance programs 0.441 0.497

Farm types

High-value crops (= 1 if farm is primarily a high-value crop farm) 0.116 0.320

Beef farm (= 1 if farm is primarily a beef-producing farm) 0.227 0.419

Hogs farm (= 1 if farm is primarily a hog-producing farm) 0.017 0.130

Poultry farm (= 1 if farm is primarily a poultry-producing farm 0.045 0.208

Dairy farm (= 1 if farm is primarily a dairy farm) 0.052 0.222

Other field crops (= 1 if farm is primarily a other field crops farm) 0.158 0.364

Cotton (= 1 if farm is classified as cotton farm) 0.014 0.119

Other livestock (= 1 if farm is classified as livestock farm) 0.051 0.221

Cash Grain crop (= 1 if farm is cash grains-producing farm) 0.320 0.466

Number of observations 21,637

Source: Author’s own computation based on ARMS data, 2012
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Overall, our findings regarding significant correlations of agritourism, organic, and
agri-environmental decisions support the theme of the previous studies which describe
agritourism as multifunctional integration of social, cultural, and natural/environmental
resources of rural areas (Bianchi 2011) and suggest for the combined efforts to address
linkages of the sustainable strategies (Brodt et al. 2006).

Factors influencing diversification decisions

Farm location

Table 4 results show that a county’s economic condition has a significant influence on
the type of farm diversification strategy chosen. Farms located in farming-dependent
counties are less likely to adopt agritourism compared to other non-farm-dependent
counties. Note that large and more specialized farms usually have higher farm income
(in aggregate, collective large farms lead to higher agricultural production and county’s
agricultural share) and evidence suggests that farms in farming-dependent counties may
be dominated by specialized less-diversified farms. Perhaps they are relied on com-
modity production and are less likely to structurally diversify for agritourism. Table 4
also suggests that farms located in farming-dependent counties are more likely to
participate in agri-environmental diversification. This result in conjunction with a
positive coefficient of land acreage, may suggest that farms located in farming-
dependent counties, perhaps more specialized farms with higher acreage, are also likely
to adopt agri-environmental practices (Claassen et al. 2008) as these practices require
some land allocation for conservation and fallow. Similarly, our result also suggests that
farms located in metro counties are less likely to participate in agri-environmental
conservation. This finding is consistent with the fact that most farms located in the
metro areas are farms with limited land that likely engage in the production of high-
value crops and livestock commodities having high demands from metro area and
perhaps care less about conservation.

Farm and farm operator characteristics

Our results suggest that the likelihood of farms choosing agri-environmental strategies
increases with the age of the operator, however, it increases in a decreasing rate—as
evident by a negative and statistically significant coefficient on the “age squared” term.
Older operators are relatively more experienced in farming, have more wealth9, and
could be retired from off-farm jobs and are engaged in farming for recreational
purposes (McNally 2001; Ollenburg and Buckley 2007) and perhaps care about
conservation programs. Operator’s educational attainment has a positive and significant
relationship across all types of diversification strategies, suggesting that educated
operators are more likely to diversify their farming enterprises, adopting organic
farming, agritourism, and agri-environmental practices. This finding is consistent with
Mishra et al. (2004). Particularly striking is the highest marginal effect of 0.011, among
three strategies, on conservation equation. This suggests that a one-year increase in

9 Pope and Prescott (1980) point out that older farm operators have more wealth; wealthier farm operators are
less risk averse and less diversified.
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formal education is associated with an increase in probability of conservation strategy
adoption by around 1%.

Results in Table 4 indicate that household size has a positive and significant impact
on the likelihood of choosing organic farming. These results are consistent with
Meraner et al. (2015) who found that the family (household) size significantly influ-
ences farm diversification decisions. This finding is also consistent with the overall
diversification literature which emphasizes the role of family labors in diversification
and alternative farm enterprises. For example, Bowler et al. (1996) and Damianos and
Skuras (1996) are among the authors reporting employment needs of the family
members as an important factor motivating farm diversification. This result also
supports the findings from some other previous studies which found that households
with more members are more likely to be engaged in farming activities requiring
intensive care (Benjamin and Kimhi 2006; Nilsson 2002). We found that the operator’s
primary occupation significantly influences diversification decision regarding organic
farming, agritourism, and conservation. Operators identifying farming as their main
occupation are more likely to diversify through organic farming and agritourism while
less likely to participate in agri-environmental/conservation strategy. Marginal effects
suggest that the likelihood of organic farming adoption for farms with farming as a
main occupation is 0.5% higher than those with other main occupation. Similarly, the
likelihood of agritourism adoption for farms with farming as main occupation is 0.6%
higher than those with other main occupations. The likelihood of conservation, on the
other hand, is 2.3% lower for farms with farming as a main occupation than those farms
with other main occupation. One plausible explanation is that farm operators having
farming as a main occupation probably care more about diversification activities
providing higher income from the farm resources—organic farming and agritourism
likely to provide higher income in comparison to agri-environmental conservation
activities. This is further supported by a positive coefficient of operator’s on-farm
hours in organic equation and a negative coefficient of operator’s on-farm hours in
conservation equation. Together, this suggests that operators identifying farming as
their main occupation are generally full-time farmers devoting more time on the farm
and perhaps expect higher income from the farm engaging in diversification activities
with higher expected returns. Finally, our results suggest that gender of the farm
operator can be an important determinant of farm diversification strategies. Results
here suggest that female farm operators are more likely to participate in agritourism and
agri-environmental conservation strategies.

We also found that several farm and financial factors significantly influence the
likelihood of diversification. Specifically, we found the factors such as farm’s partici-
pation in crop/livestock insurance and farm’s solvency position (debt-to-asset ratio) are
significantly associated with different types of diversification decisions. Our results
show that farm’s participation in crop/livestock insurance program is significantly
negatively associated with the decision to participate in organic farming and conserva-
tion strategies. The negative relationship is consistent with our expectation because
insurance and diversification are considered as risk management strategies.
Additionally, we found that farm’s higher debt-to-asset ratio is negatively related to
agritourism and agri-environmental diversification. While farms aim for the optimum
level of solvency depending on their financial structure, our findings suggest that farms
with higher debt-to-asset ratios are less likely to participate in agritourism and agri-
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environmental diversification activities. Note that relatively higher debt or relatively
lower assets could contribute to higher debt-to-asset ratio. Negative marginal effect of
0.003 in agritourism equation and 0.035 in conservation equation suggests that,
approximately 0.3% decrease in probability is associated with 1% increase in debt
share while around 3.5% decrease in probability of conservation adoption is associated
with 1% increase in debt share. This result is consistent, at least in direction, with the
findings of Mishra and Khanal (2013) who found that a farm’s debt-to-asset ratio was
negatively associated with farm decisions to participate in agri-environmental programs
in the USA.

Farm types

Finally, results in Table 4 show that farm type is also associated with diversification
decisions. Using cash grain farms as base, high-valued crop farms, poultry, dairy, and
other field crop farms are more likely to adopt organic farming strategy. A possible
explanation is that the increased demand on organic products (fruits, vegetables, milk,
and meat) has perhaps led farmers to increase supply of organic products—hence, farm
operators are choosing this diversification strategy. Our findings are consistent with
Uematsu and Mishra (2012) who found that high-valued crop farms are more likely to
participate in organic certifications. Additionally, our findings show that farms special-
izing in higher-valued crops, other field crops, poultry, and livestock are more likely to
adopt agritourism. Farms specializing in poultry and other field crop farms are more
likely to adopt agri-environmental diversification strategy, while farms specializing in
cotton, beef, and dairy are less likely to adopt agri-environmental diversification.

Finally, we like to provide a cautionary note and warn readers that our estimates do
not necessarily define complete causal relations but rather are guided by directional
associations and correlations under some assumptions. Nonetheless, findings from our
estimates using the large sample of representative dataset contribute towards better
understanding and to advance knowledge on diversification literature.

Summary and conclusions

Since the Agricultural Act of 1933, US agriculture has gone through significant
dynamic structural change. In an era of globalization, climate variability, and reduced
profit margins, it is no surprise that farm business households have to seek ways to
reduce risk in production and income to enhance their sustainable farm incomes. Using
a large national farm-level database, we examined diversification strategies adopted by
US farm households. In particular, we analyzed the factors influencing adoption of
three important diversification strategies: organic farming, agritourism, and agri-
environmental conservations. Importantly, we accounted for correlations between these
decisions to allow simultaneous decision process about diversification. We also found
that the estimates would have been biased had we used the class of estimates that do not
account for this correlated decisions or had we assumed independence of alternatives.
Additionally, we controlled for farm capital and financial factors of the farm in addition
to the variables capturing farm types, location, insurance participation, and farmer
characteristics in our models.
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Our findings indicate the presence of complementarity between diversification
strategies. We found a significant complementarity between agritourism and organic
farming decisions, and between agri-environmental conservation and agritourism.
Model results show that educational attainment and farm operator’s main occupation
significantly influence the choice of these diversification strategies. Additionally, farm
financial, insurance participation, land acreage holdings, and farm type also influence
the diversification decision. Finally, results from our study indicate that female farm
operators are more likely to participate in agritourism and agri-environmental diversi-
fications strategies.

Overall, we found that farm diversifications to organic farming, agritourism, and
conservation decisions are likely to be interlinked and farm households require educa-
tion skills, endowment of resources, and time allocation strategies in adequate diversi-
fication decisions. Farm households likely to choose diversification strategies consider
factors such as location, farm types, and asset holdings. Farm households need to
develop multiple skills and flexible capacities and perhaps agricultural specific knowl-
edge and experience to tackle farming-related issues, including structural changes and
different diversifications. We also found that farm household’s solvency problems
likely hinder agritourism and conservation diversification decisions. Policies supporting
farm household’s capacity to capital market and activities supporting the assets acqui-
sition and debt reduction through different means would help farmers to engage in
diversification. Additionally, improving employment opportunities for the rural or
farming population for supplemental income may enhance their ability to participate
in diversification and stimulate structural diversification such as agritourism. Finally,
we like to warn readers that our estimates do not necessarily define complete causal
relations, more rigorous estimates towards investigating causal inferences could be a
research for future studies.

References

Amanor-Boadu, V. (2013). Diversification decisions in agriculture: the case of agritourism in Kansas.
International Food and Agribusiness Management Review, 16(4), 57–64.

Bagi, F. S., & Reeder, R. J. (2012). Factors affecting farmer participation in agritourism. Agricultural and
Resource Economics Review, 41(2), 189.

Barbieri, C., & Mohaney, E. (2009). Why is diversification an attractive farm adjustment strategy? Insights
from Texas farmers and ranchers. Journal of Rural Studies, 25, 58–66.

Barbieri, C., & Mshenga, P. M. (2008). The role of the firm and owner characteristics on the performance of
agritourism farms. Sociologia ruralis, 48(2), 166–183.

Barbieri, C., Mahoney, E., & Butler, L. (2008). Understanding the nature and extent of farm and ranch
diversification in North America. Rural Sociology, 73(2), 205–229.

Bartolini, F., Andreoli, M., & Brunori, G. (2014). Explaining determinants of the on-farm diversification:
empirical evidence from Tuscany region. Bio-based and Applied Economics, 3(2), 137–157. https://doi.
org/10.13128/BAE-12994.

Benjamin, C., & Kimhi, A. (2006). Farm work, off-farm work, and hired farm labour: estimating a discrete-
choice model of French farm couples’ labour decisions. European review of agricultural economics,
33(2), 149–171.

Bianchi, R. (2011). From agricultural to rural: agritourism as a productive option. In Food, agri-culture and
tourism (pp. 56–71). Berlin, Heidelberg: Springer. https://doi.org/10.1007/978-3-642-11361-1_4.

Blank, S. (1990). Returns to limited crop diversification.Western Journal of Agricultural Economics, (Journal
of Agricultural and Resource Economics, after 1992), 15(2), 204–212. Retrieved from http://www.jstor.
org/stable/40988084. Accessed May 2019.

Examining organic, agritourism, and agri-environmental... 43

https://doi.org/10.13128/BAE-12994
https://doi.org/10.13128/BAE-12994
https://doi.org/10.1007/978-3-642-11361-1_4
http://www.jstor.org/stable/40988084
http://www.jstor.org/stable/40988084


Bowler, I., Clark, G., Crockett, A., Ilbery, B., & Shaw, A. (1996). The development of alternative farm
enterprises: a study of family labor farms in Northern Pennines of England. Journal of Rural Studies,
12(3), 285–295.

Brodt, S., Feenstra, G., Kozloff, R., Klonsky, K., & Tourte, L. (2006). Farmer-community connections and the
future of ecological agriculture in California. Agriculture and Human Values, 23(1), 75–88.

Cappellari, L., & Jenkins, S. P. (2003). Multivariate probit regression using simulated maximum likelihood.
The Stata Journal, 3(3), 278–294.

Claassen, R., Cattaneo, A., & Johansson, R. (2008). Cost-effective design of agri-environmental payment
programs: US experience in theory and practice. Ecological economics, 65(4), 737–752.

Damianos, D., & Skuras, D. (1996). Farm business and the development of alternative farm enterprises: an
empirical analysis in Greece. Journal of Rural Studies, 12(3), 273–283.

Deci, E. L., & Ryan, R. M. (2000). The “what” and “why” of goal pursuits: human needs and the self-
determination of behavior. Psychological inquiry, 11(4), 227–268.

Dries, L., Pascucci, S., & Gardebroek, C. (2012). Diversification in Italian farm systems: are farmers using
interlinked strategies? New medit: Mediterranean journal of economics, agriculture and environment,
11(4), 7–15.

Hoppe, R. A., MacDonald, J. M., & Korb, P. (2010). Small farms in the United States: persistence under
pressure. USDA-ERS Economic Information Bulletin, 63.

Ilbery, B. W. (1991). Farm diversification as an adjustment strategy on the urban fringe of the West Midlands.
Journal of Rural studies, 7(3), 207–218.

Joo, H., Khanal, A. R., &Mishra, A. K. (2013). Farmers’ participation in agritourism: does it affect the bottom
line? Agricultural and Resource Economics Review, 42(3), 471–490.

Khanal, A. R., & Mishra, A. K. (2014). Agritourism and off-farm work: survival strategies for small farms.
Agricultural Economics, 45(S1), 65–76.

Kostov, P., & Lingard, J. (2003). Risk management: a general framework for rural development. Journal of
Rural Studies, 19, 463–476.

Lange, A., Piorr, A., Siebert, R., & Zasada, I. (2013). Spatial differentiation of farm explaining determinants of
the on-farm diversification 155 diversification: how rural attractiveness and vicinity to cities determine
farm households’ response to the CAP. Land Use Policy, 31, 136–144.

Mahoney, E., & Barbieri, C. (2004). Farms and ranches: settings for alternative lodging. Presented at
Agricultural Diversification – Sustaining Rural Economies and Lifestyles Conference, Amarillo, TX;
May 5–6.

Markowitz, H. (1959). Portfolio Selection: Efficient Diversification of Investments. New York: Wiley.
Mastronardi, L., Giaccio, V., Giannelli, A., & Scardera, A. (2015). Is agritourism eco-friendly? A comparison

between agritourisms and other farms in Italy using farm accountancy data network dataset. SpringerPlus,
4(1), 590.

McElwee, G., & Bosworth, G. (2010). Exploring the strategic skills of farmers across a typology of farm
diversification approaches. Journal of Farm Management, 13(12), 819–838. Retrived from: http://irep.
ntu.ac.uk/id/eprint/3994/. Accessed May 2019.

McGehee, N. G., & Kim, K. M. (2004). Motivation for agri-tourism entrepreneurship. Journal of Travel
Research, 43, 161–170.

McMinn, R. D. (1984). A general diversification theorem: a note. The Journal of Finance, 39(2), 541–550.
McNally, S. (2001). Farm diversification in England and Wales – what can we learn from the farm business

survey? Journal of Rural Studies, 17(2), 247–257.
McNamara, K. T., & Weiss, C. R. (2005). Farm household income and on- and off- farm diversification.

Journal of Agricultural and Applied Economics, 37, 37–49.
Meraner, M., Heijman, W., Kuhlman, T., & Finger, R. (2015). Determinants of farm diversification in the

Netherlands. Land Use Policy, 42, 767–780.
Mishra, A. K., & Khanal, A. R. (2013). Is participation in agri-environmental programs affected by liquidity

and solvency? Land Use Policy, 35, 163–170.
Mishra, A. K., El-Osta, H. S., & Sandretto, C. L. (2004). Factors affecting farm enterprise diversification.

Agricultural Finance Review, 64(2), 151–166.
Nilsson, P. A. (2002). Staying on farms: an ideological background. Annals of tourism research, 29(1), 7–24.
Ollenburg, C., & Buckley, R. (2007). Stated economic and social motivations of farm tourism operators.

Journal of Travel Research, 45(4), 444–452.
Ploeg, J. D., Renking, H., Brunori, G., Knick, K., Mannion, J., Marseden, T., Roest, K., Sevilla-Guzman, E.,

& Ventura, F. (2000). Rural development: from practices and policies towards theory. Sociologia Ruralis,
40, 391–408.

A. R. Khanal et al.44

http://irep.ntu.ac.uk/id/eprint/3994/
http://irep.ntu.ac.uk/id/eprint/3994/


Pope, R. D., & Prescott, R. (1980). Diversification in relation to farm size and other socioeconomic
characteristics. American Journal of Agricultural Economics, 62(3), 554–559.

Privitera, D. (2010). The importance of organic agriculture in tourism rural. APSTRACT: Applied Studies in
Agribusiness and Commerce, 4(1-2), 59–64. Retrieved from: https://ageconsearch.umn.edu/record/91113
/. Accessed May 2019.

Pugliese, P. (2001). Organic farming and sustainable rural development: a multifaceted and promising
convergence. Sociologia ruralis, 41(1), 112–130.

Robison, L. J., & Barry, P. J. (1987). The competitive firm's response to risk. New York: Macmillan.
Train, K. E. (2009). Discrete choice methods with simulation. Cambridge: Cambridge University Press.
Uematsu, H., & Mishra, A. K. (2012). Organic farmers or conventional farmers: Where’s the money?

Ecological Economics, 78, 55–62.
Van der Ploeg, J. D., & Roep, D. (2003). Multifunctionality and rural development: the actual situation in

Europe, in. In G. van Huylenbroeck & G. Durand (Eds.),Multifunctional agriculture. a new paradigm for
European agriculture and rural development (pp. 37–54). Aldershot: Ashgate.

Vik, J., & Mcelwee, G. (2011). Diversification and the entrepreneurial motivations of farmers in Norway.
Journal of Small Business Management, 49, 390–410.

Vogel, S. (2012). Multi-enterprising farm household: the importance of their alternative business ventures in
the rural economy. EIB-101. Washington DC: US Department of Agriculture, Economic Research
Services.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Examining organic, agritourism, and agri-environmental... 45

https://ageconsearch.umn.edu/record/91113/
https://ageconsearch.umn.edu/record/91113/

	Examining...
	Abstract
	Introduction
	Literature review
	Methodology
	Theoretical concept
	Estimation framework

	Data and descriptive statistics
	Results and discussion
	Factors influencing diversification decisions
	Farm location
	Farm and farm operator characteristics
	Farm types


	Summary and conclusions
	References


