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Proﬁtability of Virginia’s Agritourism
Industry: A Regression Analysis
Christopher Lucha, Gustavo Ferreira, Martha Walker, and
Gordon Groover
Virginia’s growing agritourism industry provides additional income to farms and
mitigates risk. This study empirically analyzes the eﬀect of demographic,
operational, and ﬁnancial factors on the proﬁtability of agritourism operations
using a primary data set collected from a survey of more than 500 agritourism
operations. Results show that greater proﬁtability is associated with operators
who are motivated by additional income and have more education, larger
operations with a greater percentage of income from agritourism, and visitors
who spent more on average. Characteristics having a negative eﬀect on
proﬁtability are wineries, locations farther from interstates, and diﬃculty
accessing capital.
Key Words: agritourism, ordered probit, proﬁtability, Virginia, wineries

Agritourism is a value-added product that can generate additional income and
introduce a farm brand to customers (Hawkes 2013). It also allows for
diversiﬁcation of income sources and decreases risks associated with market
production and income. Tew and Barbieri (2010) suggested that diversiﬁcation
from purely production agriculture to production and agritourism is a low-risk
mechanism farmers can use to cope with the rising cost of production inputs
and technologies. Agritourism also can make it easier for farmers to weather
bad crop years, disasters, and droughts (Hawkes 2013). Other economic and
noneconomic beneﬁts from agritourism include preservation of an agricultural
heritage, maximization of productivity and resources, and improvements in the
economy of the community (Tew and Barbieri 2012).
In the United States, agritourism has grown in popularity and, as a result, in
economic importance. Demand for agritourism venues has been growing;
according to Bernardo, Valentin, and Leatherman (2004), 62 percent of all
U.S. adults in 2004 had visited a rural destination in the preceding three
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years. Furthermore, since 2002, income from agritourism nationwide more
than doubled, generating an average of about $24,400 per farm for the
23,350 farms surveyed for the U.S. Department of Agriculture’s (USDA’s)
2007 Census of Agriculture (Hawkes 2013). The 2012 Census of Agriculture
revealed an average farm income of $21,230 for 33,161 farms (National
Agricultural Statistics Service (NASS) 2013a)—an increase in the number of
agritourism operations and a decrease in their incomes, though the per-farm
income still was greater than in 2002 despite the recession that took place
between 2007 and 2012.
Despite the growing relevance of agritourism, empirical research on it remains
underdeveloped and has focused mainly on motivations behind starting an
agritourism operation. One important gap in the literature is ﬁnancial analyses
of the agritourism sector. With this in mind, we studied factors that contribute
to the proﬁtability of agritourism businesses in Virginia, including the
demographic characteristics of operators and characteristics of the farms, for
more than 500 agritourism operations in the state. For that analysis, we ﬁrst
developed a database of Virginia agritourism businesses that included more
than 500 operations. We then conducted a survey that focused on assessment
of the operations’ proﬁtability following the Dillman method (Dillman, Smyth,
and Christian 2014). In the empirical model, the dependent variable was the
perceived proﬁtability of respondents’ businesses rated on a 1–5 Likert scale.
Because this variable was categorical, an ordered logit model was used to
estimate the likelihood that an agritourism operation was proﬁtable. The
empirical results suggest that wineries, operations in which operators lack
access to capital, and farms located relatively far from major transportation
networks (interstate highways)1 are less likely to be proﬁtable. Variables
associated with increased proﬁtability are operators with a higher level of
education, operators who were initially motivated by the potential for
additional income, the number of acres, the percentage of gross income
generated from agritourism, and the average amount of money spent by
visitors. In summary, this study contributes to the agritourism literature by
assessing the proﬁtability of Virginia agritourism operations and identifying
factors that aﬀect their ﬁnancial performance.
Literature Review
Agriculture is the largest industry in Virginia with an economic impact of about
$52 billion and provision of more than 357,000 jobs (Virginia Department of
Agriculture and Consumer Services (VDACS) 2013a). In addition, value-added
industries that depend on farm products employ 76,000 individuals and
generate another $34.6 billion in revenue (VDACS 2013a).

1

This variable is a proxy variable that seeks to measure the overall accessibility of the
operation.
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Despite the impact of the agriculture industry on Virginia’s economy, some
trends are concerning. First, small and medium sized farms have not been
able to capture scale eﬃciencies due to resource constraints, and that
inability has led many farmers to supplement their incomes. In this context,
agritourism can be regarded as a feasible business venture that can decrease
risk by supplementing and diversifying a farmer’s income stream. According
to Brown and Reeder (2007), agritourism can oﬀset sudden changes in
income associated with variation in weather, prices, and government
payments. Furthermore, managers of small farms can position their
businesses so that they can capitalize on ongoing increases in demand for
locally sourced and sustainably produced agricultural products along with
value-added products from their farms.
A second issue is the loss of 3,000 farms (6 percent) and 700,000 acres of
farm land between 1998 and 2012 (NASS 2013a). An analysis of the size of
such farms shows that the number of smallest farms (less than $2,500 in
annual sales) and number of largest farms ($500,000 or more) have grown
between 1997 and 2007 while the number of small and medium sized farms
decreased (NASS 2013a). In addition, as shown in Table 1, the average age of
farmers has been increasing, which could pose a threat to the sustainability
of future agriculture operations. These constraints on land and human capital
could potentially undermine the future of Virginia’s agricultural industry,
especially for small and medium sized operations.
Along with the loss of farm land in Virginia, there has been a loss in the
market value of agricultural production from the state (see Figure 1).
Between 1992 and 2007 (pre-recession), the value of production from
medium sized farms ($250,000 to $499,999) gradually declined. And while
the market value of agricultural products sold by the smallest Virginia farms
(less than $100,000) remained fairly constant from 1987 to 2007, the gross
revenue of farms in the $100,000 to $500,000 range for annual sales mostly
declined during that period. There was a modest rebound for the mid-range
farms and a larger rebound for larger farms in 2012, after the economy
improved. In contrast, the market value of products from the largest farms
Table 1. Virginia Farming Trends 1997–2012
Land in

Total

Average Age of

No. of

Farms

Crop Land

Principal

Year

Farms

(acres)

(acres)

Operator

1997

49,366

8,753,625

43,124

55.8

2002

47,606

8,624,829

41,047

56.7

2007

47,383

8,103,925

35,954

58.2

2012

46,030

8,302,444

31,041

59.5

Sources: NASS (2013a), VDACS (2013a, 2013b).
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Figure 1. Class Typology and the Market Value of Agricultural Products Sold
in Virginia 1987–2007
Source: NASS (2013a, 2013b).

(sales of $500,000 or more) mostly increased. Consequently, operators of the
largest farms may lack an economic incentive to add agritourism activities.
Figure 1 also shows that incomes from farms with less than $100,000 in gross
revenue have been relatively stable, which suggests that the signiﬁcant decline
in market value of products from the highest tier of small farms ($100,000 to
$249,000) represents the overall topology of small farms in Virginia (see
Figure 2). In addition, the revenue of mid-sized farms ($250,000 to
$499,999) has gradually declined over the last 25 years. Consequently,
Virginia’s agricultural industry is arguably becoming bimodal—characterized
mostly by small and large farms. According to Kirschenmann et al. (2008,
p. 3), mid-sized farms are “too small to compete in the highly consolidated
commodity markets and too large and commoditized to sell in the direct
markets.” Overall, then, small and medium sized farms need to expand their
incomes from on-farm and oﬀ-farm activities.
Virginia’s tourism sector, on the other hand, has expanded and has had a
positive eﬀect on employment, incomes, and tax revenue, both directly and
indirectly. According to electronic door counts at welcome centers in the
state, there has been a steady increase in the number of visitors, growing
from almost 1.4 million in 2007 to more than 2.3 million in 2012 (Virginia
Tourism Corporation (VTC) 2013), a 64 percent increase.2 Figure 3 shows

2

Door counts are the best available approximation of the number of visitors to Virginia.
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Figure 2. Total Value of Agricultural Products Sold in Virginia for Small Farms
1987–2012
Source: NASS (2013a, 2013b).

that, with the exception of years surrounding the recent economic recession,
there has been a steady increase in revenue from Virginia’s tourism industry
over the past decade. In 2012, the industry generated more than $21.2 billion
for the commonwealth, a 4 percent increase over 2011. Tourism-related
employment also increased, from 204,000 in 2010 to 210,000 in 2012 (VTC
2013), and tax revenue generated by tourism-related domestic travel in
Virginia in 2012 reached $2.7 billion, a 3.3 percent increase over 2011 (VTC
2013). Thus, tourism has become increasingly important to Virginia’s
economy, and there is good reason for the state’s agricultural industry to

Figure 3. Domestic Travel Expenditures in Virginia 2002–2011
Source: Virginia Tourism Corporation (2011).

Downloaded from https://www.cambridge.org/core. IP address: 71.171.2.47, on 22 Apr 2020 at 16:57:25, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.
https://doi.org/10.1017/age.2016.12

178 April 2016

Agricultural and Resource Economics Review

explore proﬁtable ways to capitalize on agriculture-related tourism
opportunities as part of an eﬀort to oﬀset recent economic losses.
Most recent analyses of agritourism have studied motivations behind the
decision to start an operation (Brown and Reeder 2007, Nickerson, Black,
and McCool 2001)3 and determined that the most common motive was
generation of additional income or some other form of monetary incentive.
Nickerson, Black, and McCool (2001) in a study of agritourism in Montana
found that additional income ranked highest and was followed by more
eﬃcient use of resources and to assuage ﬂuctuations in agricultural income,
all of which are ﬁnancial-based decisions. In a study of California agritourism
(George et al. 2011), 75 percent of the respondents cited a need to increase
proﬁtability as a reason for entering into agritourism. Similar results were
reported for the states of Virginia, Washington, and New Jersey and for
Canada (McGehee and Kim 2004, Galinato et al. 2011, Schilling et al. 2006,
Barbieri 2010). In summary, economic motivations, such as additional income
or generation of proﬁts, appear to be the main motivations for starting an
agritourism venture.
According to Nickerson, Black, and McCool (2001), increasing ﬁnancial strains
on family farms had put pressure on those businesses to venture outside of
traditional forms of agriculture to maintain their operations. A study by
McGehee and Kim (2004) supported that view and cited a variety of reasons
for the farmers’ desires to diversify: poor agricultural commodity prices,
rising production costs, globalization, industrialization, encroachment by
suburban development, loss of government-supported agriculture programs,
and elasticity in commodities markets. Nickerson, Black, and McCool (2001)
proposed two potential avenues for such farmers: (i) alter production and
increase revenue or (ii) seek alternative sources of income to supplement the
loss. The ﬁrst is likely to be beyond the reach of operators of small farms due
to land constraints that preclude them from expanding their operations.
Agritourism, on the other hand, can increase and diversify returns on their
investments through development of farm-based recreation (Brown and
Reeder 2007). Tew and Barbieri (2012) found in a study in Missouri that the
majority of respondents reported an increase in farm proﬁt after adding an
agritourism venture. The study also found that operators tended to proﬁt
more from sales of value-added items than from the agritourism activities
themselves.
A prime illustration of how agritourism can support agriculture and rural
communities is Virginia’s wine industry and its notable growth. In 1979,
Virginia had just six wineries. By 2007, there were 130 (VDACS 2013b), and
by 2012 there were 250, a 75 percent increase from 2007 (Virginia Wine

3

For a more detailed discussion of the various reasons entrepreneurs and farmers might have
to invest in an agritourism operation, see McGehee and Kim (2004).
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2013). The economic impact of those wineries has been substantial; revenue
from the wine industry almost doubled between 2005 and 2010, when it
reached $750 million. The number of tourists associated with the wineries
increased by 620,000 (Felberbaum 2012) and the number of jobs associated
with the industry increased by nearly 1,600 (Virginia Wine 2013) over
the same period. Wineries that are open to the public are considered
agritourism operations since they oﬀer tours, tastings, parties, and special
events such as weddings. Thus, the recent increase in wineries in Virginia has
provided an example of the potential for growth for other agritourism
operations. Future synergies between the agricultural industry and an
expanding tourism sector could provide additional revenue for farmers and
create complementary sources of revenue for rural areas as exempliﬁed by
the wine industry.

Survey and Data
In terms of the mid-Atlantic and southern regions, several studies of
agritourism have been conducted in surrounding states such as Tennessee
(Jensen et al. 2006) and North Carolina (Xu and Rich 2014); however, they
were limited to discussions of survey results and lacked an empirical
analysis. The most recent study that focused on Virginia is McGehee and Kim
(2004), which is likely outdated. The goal of this study is to provide updated
information about Virginia’s agritourism industry and to identify factors that
have led to ﬁnancial success. The ﬁrst step is to deﬁne agritourism, which
has not been formally deﬁned nationwide. According to the Virginia General
Assembly, an “agritourism activity” is
any activity carried out on a farm or ranch that allows members of the general public, for
recreational, entertainment, or educational purposes, to view or enjoy rural activities,
including farming, wineries, historical, cultural, harvest-your-own activities, or natural
activities and attractions. Any activity is an agritourism activity whether or not the
participant paid to participate in the activity. (Code of Virginia § 3.2-6400)

With this deﬁnition in mind, we developed a survey to obtain a detailed and
more up-to-date picture of the outlook for agritourism operations in Virginia.
The survey consisted of 33 questions presented in six sections: demographic
attributes, characteristics of any agritourism operations, ﬁnancial positioning,
obstacles to success in the agritourism industry, contributors to success in
the industry, and future plans and feedback. The demographic questions
elicited gender, age, race, marital status, education, and experience with
farming. The questions about the agritourism operation asked about the
number of acres, seasonality, employees, and types of events oﬀered. The
contributors to success analyzed in the survey were use of promotion and
advertising strategies and the farm’s location. The section on future plans and
feedback consisted of open-ended questions.
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Figure 4. Agritourism Operations in Virginia
Source: VDACS (2013a, 2013b), Virginia Wine (2013), Pickyourown.org (2013), extension agent
correspondence, ArcMap 10.1.

The study was based on a data set consisting of 511 agritourism enterprises
in Virginia constructed using information from VDACS (2013a, 2013b), Virginia
Wine (2013), Pickyourown.org (2013), and conversations with extension
agents (see Figure 4). Forty enterprises were removed because they did not
meet the research protocols,4 leaving a ﬁnal data set of 471 operations.
The survey was administered using a series of steps based on methods
described by Dillman, Smyth, and Christian (2014)5 and generated 243 valid
responses, a 52 percent response rate. The descriptive statistics of the data
gathered from the survey are provided in an appendix that is available from
the authors. Table 2 shows response rates for similar studies and the survey
formats used in those studies; our response rate exceeded the rates for all of
the studies listed.
A temporal breakdown of the responses to our survey shows the
diminishing response expected when using the Dillman method. The ﬁrst
mailing generated almost 59 percent of the total number of respondents,
the second generated 25 percent, and the third generated 16 percent. A

4

Operations were removed for three reasons: (i) the operator did not consider the operation as
agritourism based on the deﬁnition provided, (ii) the address provided was inaccurate and a
correct one could not be found, or (iii) the operation no longer existed.
5
First, a pre-survey email was sent to operators notifying them that the survey would be sent by
mail. Approximately two weeks later, the survey and a cover letter were sent via ﬁrst class mail.
Four weeks after the survey was mailed, a postcard was sent thanking responders for participating
and encouraging nonresponders to complete the second copy of the survey, which would be
mailed to them. Six weeks after the ﬁrst survey was mailed, a second copy of the survey and
cover letter were mailed. Finally, nine weeks after the ﬁrst survey was mailed, one last copy of
the survey was sent to those who had not yet responded.
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Table 2. Comparison of Prior Surveys of Agritourism That Used Similar
Methods
Lucha,
Ferreira,
and Walker
2013

Galinato
et al. 2011

Bruch and
Holland
2004

Tew and
Barbieri
2010

McGehee
and Kim
2004

Number of valid
responses

243

116

210

243

412

Number of
recipients of the
survey

471

292

625

592

987

Response rate

51%

40%

34%

44%

42%

Survey format and
administration

Mail
(Dillman)
survey

Mail and
email
surveys

Telephone
interviews

Printed and
electronic
surveys

Mail
(Dillman)
survey

Location of the
survey

Virginia

Washington

Tennessee

Missouri

Virginia

large portion of the respondents (44 percent) identiﬁed their operations as
wineries. Figure 5 shows the percentage of respondents by region. The
largest share, 30 percent, was from northern Virginia, which is located
near a large population that has a high median income. Northern Virginia

Figure 5. Breakdown of Respondents by Region
Source: Lucha, Ferreira, and Walker (2013).
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was followed by central Virginia at 24 percent and the Shenandoah Valley at
18 percent. The fewest respondents came from the eastern region (eastern
shore). The lack of agritourism operations in that region is likely due to
its limited number of population centers, lower median income, and lack
of accessibility. Given the distribution of agritourism in 2013 (see
Figure 4) and the fact that farmers are unlikely to establish agritourism
enterprises in unproﬁtable regions, northern and central Virginia and the
Shenandoah Valley are most likely to develop agritourism operations in
the future.

Empirical Model
First, the variables were analyzed to ﬁnd each one’s distribution and to adjust
for scaling issues and other potential errors. An ordered logit is used in the
empirical analysis because the dependent variable is a categorical that
follows a sequential order in which the selection of level-2 proﬁtability is
better than the proﬁtability of level 1, level-3 proﬁtability is better than level2 proﬁtability, and so on.
Likert scales are often used to evaluate the qualitative type of data associated
with this study. Tew and Barbieri (2010) evaluated the importance of
accomplishing goals such as ﬁrm proﬁtability on a ﬁve-point Likert scale, and
other studies have evaluated motivations for starting agritourism ventures
using a similar Likert-scale dependent variable (McGehee and Kim 2004,
Galinato et al. 2011, Nickerson, Black, and McCool 2001, Tew and Barbieri
2012). In the survey, respondents were asked to evaluate the proﬁtability of
their agritourism ventures:
How would you rate the proﬁtability of your agritourism operation or its contribution to the
overall proﬁtability of your farming operation on a scale from 1 to 5?

This question provided a discrete variable in which responses were ordered and
mutually exclusive. An answer of 1 was coded as not at all proﬁtable, a 3 as
somewhat proﬁtable, and a 5 as highly proﬁtable.
According to Greene and Hensher (2010) and Badirwang (2012), the latent
function is based on the following speciﬁcation:
(1)

y ¼ βx0i þ εi ,

i ¼ 1, . . . n

where y* is the unobserved dependent variable, i is the number of
observations, x0 ;i is a vector of independent or explanatory variables, β is
the vector of coeﬃcients associated with the independent variables, and εi
is the error term. Following Badirwang (2012), and because there are ﬁve
potential outcomes for the dependent variable Proﬁt, the observed yi is
deﬁned as
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yi ¼ t if θt 1  y < θt for t ¼ 1, 2, 3, 4, 5:

This general model can be transformed into ﬁve more-speciﬁc equations to
describe each threshold parameter (Long and Freese 2006, Greene and
Hensher 2010).6
(3)

8
1 if
>
>
>
>
< 2 if
yi ¼ 3 if
>
>
4 if
>
>
:
5 if

9
y < θ1
>
>
>
θ1  y < θ2 >
=
θ2  y < θ3
>
θ3  y < θ4 >
>
>
;

θ4  y

This is a form of censoring, and the θs are unknown parameters to be estimated
with β. Using equation 1 and substituting it into equation 2, we can specify the
probability of observing one of the ﬁve categories of proﬁtability as
(4)

Pr(yi ¼ t j xi ) ¼ Pr(θt1  y < θt )
¼ Pr(θt1  βx0i þ εi < θt ):

Simple mathematical transformation of the prior equation provides
(5)

Pr(yi ¼ t j xi ) ¼ Pr(θt 1  βx0i  εi  θt  βx0i ),

and simple transformation results in
(6)

Pr(yi ¼ t j xi ) ¼ Pr(εi  θt  βx0i )  Pr(εi  θt1  βx0i ):

Data Analysis and Model Development
The survey data are used in an ordered logit model to estimate maximumlikelihood parameters to identify factors that are most likely to be associated
with proﬁtability. For our application, the latent equation is

6
The model is identiﬁed by setting one θ to a speciﬁc value. For example, the lowest θ is often
set to a value of zero. Additionally, the model is identiﬁed by not including a constant term such
as X.
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Profit ¼ β1 lTimeInti þ β2 lCentral2i þ β3 North7i þ β4 East345i
þ β5 West8i þ β6 FarWest16i þ β7 Educi þ β8 Winei þ β9 Eventi
þ β10 AgExpi þ β11 AddInci þ β12 Hobbyi þ β13 DifAccCapi
þ β14 lAcrei þ β15 NatAmeni þ β16 Overnighti þ β17 ShareAgritouri
þ β18 MsVisiti þ β19 TotPromi þ β20 CNASi þ β21 Metroi
þ β22 MetroCNASi þ εi :

The ﬁrst variable, lTimeInt, accounts for the approximate time required to drive
to the nearest interstate from the agritourism operation and is a measure of
accessibility. lCentral2, North7, East345, West8, and FarWest16 are regional
variables associated with the geographic location of each operation. Educ
measures the education level of the primary operator. Wine and Event are
variables for operational characteristics—whether the operation is a winery
and the number of agritourism events oﬀered at the farm. AgExp, AddInc, and
Hobby assess the operator’s experience in agriculture and motivations for
starting the operation (as a hobby or for additional income). DifAccCap
measures the degree of diﬃculty the operator has in accessing capital for the
agritourism venture. lAcre represents the number of acres on which the
venture operates, NatAmen represents the presence of natural amenities on
the property, and Overnight designates operation of an overnight component.
ShareAgritour represents the percentage of total income derived from
agritourism, MsVisit denotes the average amount of money spent by each
visitor, and TotProm represents the number of promotional channels the
operator uses to advertise the business. CNAS represents the county’s
natural-amenity score (ERS 1999)7 and Metro is a variable calculated from
the number of metropolitan areas near the operation and their respective
populations. The last variable, MetroCNAS, is an interaction term for the two
preceding variables to account for the eﬀect of a geographic location that has
a rural component and is accessible to consumers from more-urban areas.
For a more detailed description of the variables in the empirical model, see
the appendix, which is available from the authors.
Previous studies of the determinants of business success (Mary 2013)
identiﬁed external and internal elements that aﬀect performance. Thus, six
hypotheses are used to test for links between various factors and the
proﬁtability of agritourism operations.
Hypothesis 1: An agritourism operation located in northern Virginia is
more likely to be proﬁtable than agritourism operations in other regions
of Virginia.

7

For more details on how the amenity score is computed, see the Economic Research Service’s
(1999) study.
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Northern Virginia oﬀers a larger customer base, higher population density, and
greater median income than other regions of the state. According to the U.S.
Census Bureau (2013), Alexandria, Arlington, Falls Church, and Manassas
Park have the highest population densities in the state among independent
cities and counties with upwards of 5,000 people per square mile. In
addition, Loudon, Fairfax, and Arlington were the top three counties in the
United States in terms of income in 2011 (The Washington Post 2012).
Clustering can also play a key role in the proﬁtability of a region. Donaldson
and Momsen (2011) argued that clustering can take on the role of
networking among operations as well as allowing an easy ﬂow of visitors
from one agritourism operation to another. In this sense, northern Virginia is
characterized by a high concentration of agritourism operations.
Hypothesis 2: The operations farthest from an interstate are least likely to
be proﬁtable.
According to Sorupia (2005), modern transportation networks have created an
ease and accessibility that have encouraged widespread growth of nature
tourism in the United States. In terms of agritourism in particular, Jensen
et al. (2006) found that easy transportation access was rated as extremely
important or highly important by 71 percent of operators of Tennessee
agritourism businesses who took part in a survey. Marrocu and Paci (2012)
argued that a tourism destination that is easy to visit beneﬁts from a greater
inﬂow of tourists. Therefore, a variable that calculates driving time to the
nearest interstate highway was included in the model as a proxy for ease of
access and transportation costs.8
Hypothesis 3: Operators who were motivated by additional income are
more likely to be proﬁtable than operators with all other motives.
It is reasonable to expect that operators who were motivated by income would
focus on generating revenue and controlling costs by optimizing production and
creating more-eﬃcient methods.
Hypothesis 4: Operations that have a more-diversiﬁed promotional
portfolio are more likely to be proﬁtable.
Promotional eﬀorts lead to greater revenue streams. According to Sharma and
Mehrotra (2007), multichannel promotion strategies can increase coverage by
the ﬁrm, allowing it to reach a larger proportion of the customer base.

8
Major highways can also create similar ease of access but are more diﬃcult to accurately
measure due to the sheer number of them in Virginia, which is the rationale for using
interstates as a proxy for accessibility.
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Consequently, multichannel marketing strategies aid in consumer awareness and
lead to enhanced sales and proﬁts. Moreover, according to Bruch and Holland
(2004), Tennessee operators identiﬁed advertising, marketing, and promotion
as the most important factors in the success of an agritourism enterprise.
Hypothesis 5: The presence of a greater number of natural amenities leads
to a greater likelihood of being proﬁtable.
Brown and Reeder (2007) cited two primary beneﬁts of natural amenities: (i)
providing consumers with more opportunities for recreation and (ii)
enhancing the value of farm land. In addition, Bagi and Reeder (2012a) found
that the percentage of U.S. farms involved in agritourism tended to be highest
in areas that oﬀered the most natural amenities, such as the Rocky
Mountains. In general, tourism beneﬁts from the presence of a certain natural
element as tourists are attracted by the natural environment of a destination
(Marrocu and Paci 2012). Therefore, the presence of natural amenities and
recreation in a county could be important in deﬁning a region’s agritourism
density due to the incentive those amenities provide to tourists.
Hypothesis 6: Operations in proximity9 to relatively
metropolitan areas are more likely to be proﬁtable.

populated

Relatively populated areas nearby provide a large supply of potential consumers.
Bagi and Reeder (2012a), for example, found that distance to a city of at least
10,000 residents was negatively correlated with the probability of a farmer
participating in agritourism. According to Bernardo, Valentin, and Leatherman
(2004), the average distance a visitor in Kansas traveled to participate in onfarm activities was about 129 miles with 50 percent of the trips involving less
than 50 miles. These results suggest that greater proﬁts also come from this
type of relatively easy access. Nasers (2009) found that 30 percent of Iowa
State Fair attendees preferred to travel between 31 and 50 miles to an
agritourism destination. In addition, Donaldson and Momsen (2011) found in
a 2009 survey of agritourism in California that 50 percent of the state’s 2.4
million visitors to agritourism venues came from within the county.
Before embarking on the empirical analysis, it is important to analyze the
structure of the dependent variable because a Likert scale of proﬁtability can
be interpreted as a measure of perceived proﬁtability rather than of actual
proﬁtability. To test the validity of the proxy in this study, the recorded
answers on proﬁtability were compared to other variables that were likely
related to ﬁnancial success: the average amount of money spent by visitors
and the average number of visitors. These variables together represent the

9

Within an hour’s drive of the operation.
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Table 3. Monotonic Links of Variables across Levels of Perceived Proﬁt
Perceived Proﬁt Level
1

2

3

4

5
Very
Proﬁtable

No Proﬁt

Average money spent per visitor

25.44

33.20

36.05

40.54

58.33

Average number of visitors

4,470

6,173

5,482

12,549

27,320

Source: Authors’ calculations from the primary survey data.

revenue generated by a farm’s agritourism activities. The average money spent
per visitor (median of each category (bin) for the variable denoting money
spent per visitor) was averaged across proﬁt levels.10 To estimate a median
for the upper interval of money spent by visitors, $101 or more, an upper
bound had to be designated.11 Overall, this process revealed that the average
amount of money spent per visitor increases as the agritourism operator’s
stated proﬁt level increases, suggesting a monotonic link between average
money spent per visitor and perceived proﬁt (see Table 3). With the exception
of outliers in proﬁt level 3, the number of visitors also increases with
perceived proﬁt. These results provide further evidence for use of a perceived
ordinal dependent variable (proﬁt) since it is monotonically linked to moreconcrete economic outcomes (money spent per visitor and number of visitors).
A ﬁnal argument for use of perceived proﬁt over actual proﬁt or some continuous
function of revenue streams is the nature of the survey group. Farmers are typically
reluctant to answer ﬁnancial questions on surveys. According to Hoﬀman (1985),
there is a need for data containing ﬁnancial records of U.S. farmers because
economic information and ﬁnancial statistics are diﬃcult to collect; however, it is
diﬃcult to collect ﬁnancial data from farmers without running into nonsampling
errors. Farmers may refuse to respond for a variety of reasons, including
concerns about privacy and potential misuse of the data, not understanding the
collection method, or lacking the time required to search for and provide the
information (Thorpe 1985). Thus, asking for actual ﬁnancial ﬁgures is likely to
reduce the response rate.
Table 4 presents the distribution, which is symmetrical, and frequencies of
the dependent variable. Most respondents (almost 48 percent) stated that

10
The original variable was categorical in the survey, which provided varying levels/ranges for
the operator to choose. The medians of the ranges chosen by the respondents were taken and
averaged to ﬁnd the true average money spent per visitor.
11
According to Pasta (2009), one can ﬁnd the harmonic means of endpoints, which are deﬁned
as the inverse of the average of inverses. Thus, the median of the upper interval would simply be
two times the lowest register (101+) of the upper interval—$202 per visitor.
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Table 4. Frequency of Perceived Proﬁtability
Proﬁt Level

Frequency

Percent

Cumulative

1

20

8.62

8.62

2

34

14.66

23.28

3

111

47.84

71.12

4

43

18.53

89.66

5

24

10.34

100.00

Source: Authors’ calculations from the survey data.

they were proﬁtable to some degree and selected a proﬁt level of 3. Lower
frequencies are found at the ends of the proﬁtability spectrum; only 8.62
percent selected proﬁt level 1 (not proﬁtable at all) and more than 10
percent reported a large proﬁt, selecting level 5. The distribution of the
dependent variable was also analyzed by region and level of farm income
generated by agritourism activities. Those results showed similar and stable
distributions of the perceived proﬁtability variable.
Results and Discussion
The ordered logit model (equation 7)12 is estimated with White’s robust
standard errors, providing standard errors that are robust against
heteroskedasticity and serial correlation and that partially correct for model
misspeciﬁcation (Long and Freese 2006). The results, which are presented in
Table 5, are based on 189 observations13 and have a pseudo R2 of 0.1101.
The estimated p-value is 0.0003, which indicates that the model as a whole is
statistically signiﬁcant at the 1 percent level. A correlation matrix showed no
multicollinearity issues between variables.
The estimation revealed no statistically signiﬁcant diﬀerence in the
proﬁtability of agritourism operations in the southern region relative to
operations elsewhere in the state so the southern region was used as the base
level. This result contradicts hypotheses 1 and 6, which stated that operations
located in northern Virginia and near large metropolitan areas were more
likely to be proﬁtable. This may be due, in part, to a lack of variation among
the regions; the northern and central regions contain much of the state’s
population and supplied many of the observations. This is why some smaller
groups (in terms of response rates) were combined into a single variable,
which is signiﬁed by the number following the name of the variable.

12

A detailed description of the variables is provided in an appendix available from the authors.
In all, 243 surveys were returned; however, the empirical analysis uses 189 because some of
the returned surveys were incomplete for one or more questions.
13
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Table 5. Output of the Ordered Logit Model
Variable

Label

Coeﬃcient

p-Value

Accessibility (time to interstate)

lTimeInt

0.830

Central region

Central2

0.889

0.382

Northern region

North7

1.535

0.173

Eastern region

East345

1.142

0.248

Western region

West8

1.091

0.290

Westernmost region

FarWest16

1.175

0.219

Education level

Educ

0.165

Agritourism operation is a winery

Wine

1.004

0.070*

0.055*
0.010***

Number of agritourism events oﬀered

Event

0.020

0.722

Experience with agriculture

AgExp

0.085

0.383

Agritourism motivated by additional income

AddInc

0.524

Agritourism motivated by other interests

Hobby

0.164

0.610

Diﬃculty accessing capital

DifAccCap

0.346

0.035**

Farm size in acres

lAcre

0.557

0.030**

0.074*

Presence of natural amenities

NatAmen

0.258

0.410

Provision of overnight events

Overnight

0.072

0.896

Share of total income derived from agritourism

ShareAgritour

0.489

0.001***

Amount of money spent per visitor

MoneySpent

0.329

0.007***

Number of types of promotion

TotProm

0.027

0.667

County natural-amenity score

CNAS

0.355

0.185

Distance to urban areas

Metro

0.098

0.860

Interaction of Metro and CNAS

0.586

0.129

Cut point 1

1.565

Cut point 2

3.023

Cut point 3

5.623

Cut point 4

7.206

Number of observations

189

Prob > Chi2

0.0003

Pseudo R2

0.1101

Note: *** denotes a 1 percent signiﬁcance level, ** denotes a 5 percent signiﬁcance level, and * denotes a
10 percent signiﬁcance level.

The variable for time to the interstate (lTimeInt), a proxy for accessibility of
an agritourism operation, shows the expected negative sign and is
statistically signiﬁcant. The longer it takes to reach the nearest interstate, the
less likely an operation is to be proﬁtable, which is in accordance with
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hypothesis 2. This is the only analysis made on the coeﬃcient for an individual
variable because coeﬃcients in an ordered model do not tell us anything about
the marginal eﬀects of the variable on the probability of a certain outcome
(Badirwang 2012).
The results also show that level of education of the operator is positively
related to the operation’s proﬁtability. Being a winery has a signiﬁcant and
negative impact on proﬁtability. This is particularly important since wineries
account for nearly half of Virginia’s agritourism operations. The lack of
proﬁtability may be explained by the fact that it takes about seven years from
the day the vines are planted to generate returns from the vineyard and by
the substantial initial capital investment required. As previously noted, the
number of wineries in Virginia increased 75 percent between 2007 and 2013
(Virginia Wine 2013) so many of the state’s wineries have been in business
for less than ten years and are likely some years away from breaking even or
making a proﬁt.
The AddInc binary variable, which identiﬁes additional income as an
important motivation in starting an agritourism operation, has a positive and
signiﬁcant eﬀect on proﬁtably. This result conﬁrms hypothesis 3 and
supports the premise that operators who are motivated by money are also
more focused on the ﬁnancial management of their businesses and more
attentive to the costs and revenue associated with their operations. Those
who have greater diﬃculty in gaining access to capital are less likely to be
proﬁtable, perhaps because of the greater cost they incur when borrowing.
However, there could be simultaneity between this variable and proﬁtability
in the sense that less proﬁtable businesses are also less likely to have access
to capital.
Firm size has been widely studied as an internal determinant of ﬁrm
performance. However, the empirical ﬁndings are mixed, and evidence of
links between ﬁrm size and performance remain inconclusive (GarciaFuentes, Ferreira, and Kennedy 2013). The results from this study indicate
that large operations (by acres) are more likely to be proﬁtable as the
coeﬃcient for the acreage variable is positive and statistically signiﬁcant. This
is likely explained by eﬃcient use of larger tracts of land to generate
revenue, the ability to accommodate a larger number of visitors, or
economies of scale. To assess for the presence of economies of scale, the
model was estimated with the square of the operation’s acreage to determine
if acreage that was increasing at an exponential rate changed or increased the
signiﬁcance. The resulting term was signiﬁcant but not as signiﬁcant as
the one in the original model, suggesting that there is a threshold in the
relationship of acres and proﬁtability.
Results for the variable representing the percentage of annual gross farm
income attributed to agritourism show that farms that obtain a greater share
of income from agritourism are more likely to be proﬁtable. This may point
to payoﬀs associated with specialization in the agritourism activities on a
farm. Wineries, for example, may be focused mostly on organizing events and
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tours because those activities can generate greater revenue than individual
wine sales. On the other hand, operations at which customers spend
relatively more during their visits are also more likely to be proﬁtable. Thus,
agritourism businesses should both increase the number of visitors to their
premises and provide incentives for those visitors to spend. It is important to
recognize a potential eﬀect associated with wine expenditures in terms of the
overall results. Expenditures at wineries typically involve higher dollar
amounts than expenditures for other kinds of agritourism services and
products.
Although not statistically signiﬁcant, the variable for promotion activities
shows the hypothesized positive sign. A larger number of observations might
reveal a positive and signiﬁcant relationship between a diverse promotional
portfolio and proﬁtability.
To analyze the estimated results from the logit model further, we calculate the
marginal eﬀects of each independent variable for each outcome using the
average-marginal-eﬀects method. According to Long and Freese (2006),
the marginal change in the probability of occurrence of a speciﬁed outcome
for the dependent variable is given by
(8)

∂ Pr (y ¼ t j x) ∂F(θt  xβ) ∂F(θt1  xβ)
¼

:
∂xk
∂xk
∂xk

This is the slope of the curve relating the independent variable xk to Pr(y ¼
m | x) when holding all other variables constant.
Table 6 reports the marginal eﬀects of the independent variables for the
predicted outcome of Proﬁt ¼ 1 (not proﬁtable at all) using White’s robust
standard errors. The results show that the marginal eﬀect of an operation
going from non-winery to winery increases the likelihood of no perceived
proﬁtability by 0.06. When an agritourism operation increases the money
spent by visitors by one category,14 the likelihood of no perceived
proﬁtability decreases by 0.02. For education, results suggest that a onecategory increase in the operator’s education level (from some college to a
college degree, for example) decreases the likelihood of being at proﬁt level 1
by 0.01. Other signiﬁcant variables are the income motive and share of
income from agritourism, which have negative signs. That is, a one-unit
increase results in a reduction in the likelihood of the operation having no
proﬁt. For the accessibility variable (lTimeInt), there is a positive relationship
with no perceived proﬁt; a one-unit increase in the log of time to the nearest
interstate increases the likelihood of being in the lowest level of proﬁtability.

14

An example of a one-category increase would be going from $1–10 spent per visitor to $11–
20 spent per visitor.
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Table 6. Predicted Average Marginal Eﬀects for No Proﬁtability
Variable

dy / dx

p-Value

lTimeInt

0.0501622

Central2

0.0537089

0.404

0.079*

North7

0.0927446

0.214

East345

0.069005

0.285

West8

0.0659352

0.319

FarWest16

0.0710006

0.251

Educ

0.0099684

0.082*

Wine

0.0606383

0.029**

Event

0.0011992

0.718

AgExp

0.0051407

0.418

AddInc

0.0316433

0.072*

Hobby

0.009903

0.611

DifAccCap
lAcre

0.0209052
0.0336346

0.055*
0.030**

NatAmen

0.0155606

0.419

Overnight

0.004333

0.895

ShareAgritour

0.0295635

0.007***

MoneySpent

0.0198657

0.011**

TotProm

0.0016464

0.668

0.0214707

0.180

CNAS
Metro

0.0059142

0.859

MetroCNAS

0.0354054

0.125

Number of observations

189

Note: *** denotes a 1 percent signiﬁcance level, ** denotes a 5 percent signiﬁcance level, and * denotes a
10 percent signiﬁcance level.

Table 7 shows the predicted average marginal eﬀect of each variable on the
probability of reporting proﬁt level 5, very proﬁtable, using White’s robust
standard errors. The sign of the winery variable changes, and the probability
of an operation being very proﬁtable is smaller when the venture is a winery.
In addition, a one-level increase in the diﬃculty in accessing capital (from
somewhat easy to somewhat diﬃcult, for example) decreases the probability
of being perceived as highly proﬁtable by 0.03. Education, operation size,
share of income from agritourism, and amount of money spent by visitors all
have positive marginal eﬀects; a one-category increase in each variable
increases the likelihood of an operation being highly proﬁtable. For the
accessibility measure, a one-unit increase in time to the interstate leads to a
decrease in the likelihood of the operation being highly proﬁtability by 0.07.
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Table 7. Predicted Average Marginal Eﬀects for High Proﬁtability
Variable

dy / dx

p-Value

0.076*

lTimeInt

0.0716038

Central2

0.0766665

0.389

North7

0.1323878

0.181

East345

0.0985009

0.257

West8

0.0941189

0.294

FarWest16

0.1013494

0.224

Educ

0.0142294

0.065*

Wine

0.0865578

Event

0.0017118

0.724

AgExp

0.007338

0.378

AddInc

0.0451691

0.018**

0.088

Hobby

0.014136

0.610

DifAccCap

0.0298409

0.040**

0.0480115

0.035**

lAcre
NatAmen

0.0222119

0.416

Overnight

0.0061851

0.896

ShareAgritour

0.0422003

0.003***

MoneySpent

0.0283572

0.013**

TotProm

0.0023501

0.669

CNAS

0.0306482

0.216

Metro

0.0084422

0.860

MetroCNAS

0.0505392

0.151

Number of observations

189

Note: *** denotes a 1 percent signiﬁcance level, ** denotes a 5 percent signiﬁcance level, and * denotes a
10 percent signiﬁcance level.

To further analyze the eﬀect of these factors on proﬁtability, an ordered probit
model was estimated, and those coeﬃcients and p-values are compared with
the results of the ordered logit model in Table 8. There are no signiﬁcant
qualitative or quantitative diﬀerences between the two models’ outputs. It is
important to note the diﬀerence between an ordered logit and a binary
regression form of the logit model. An ordered logit reports cut points as
threshold parameters while a logit model presents the cut point as a
constant. The cut point is identical to the constant except that it has the
opposite sign (Long and Freese 2006, Greene and Hensher 2010).
A comparison of the results of the models reveals that the coeﬃcients in the
ordered logit point to larger impacts in most cases than the coeﬃcients in the
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Table 8. Ordered Logit Model versus Ordered Probit Model
Variable

Ordered Logit

Ordered Probit

Proﬁt
lTimeInt

0.83
0.0703*

Central2
North7
East345
West8
FarWest16
Educ
Wine

AgExp
AddInc
Hobby

0.889

0.524
0.3027

1.535

0.886

0.1728

0.1141

1.142

0.695

0.2476

0.1635

1.091

0.609

0.2895

0.2367

1.175

0.659

0.2185

0.1822

0.165

0.091

0.0552*

0.0522*

1.004

NatAmen

0.001
0.9699

0.085

0.058

0.3834

0.2713

0.524

0.276

0.0743*

0.086*

0.164
0.346

0.6979
0.175
0.0425**

0.557

0.267
0.0683**

0.258
0.072
0.8957

ShareAgritour

0.068

0.0295**
0.4096
Overnight

0.003***

0.02

0.0354**
lAcre

0.617

0.7224

0.6096
DifAccCap

0.0758*

0.3822

0.0097***
Event

0.452

0.19
0.2795
0.092
0.7573

0.489

0.274

0.0009***

0.0004***
Continued
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Table 8. Continued
Variable

MoneySpent
TotProm

Ordered Logit

0.329

0.163

0.0069***

0.0135**

0.027

0.026

0.6665
CNAS
Metro
MetroCNAS

Ordered Probit

0.355

0.4717
0.206

0.1853

0.1346

0.098

0.099

0.8598

0.7371

0.586

0.311

0.1287

0.1473

1.565

0.831

0.3476

0.3394

3.023

1.618

0.0682

0.065

5.623

3.128

0.0009

0.0005

7.206

4.016

Cut Points
Cut point 1_cons
Cut point 2_cons
Cut point 3_cons
Cut point 4_cons

0

0

189

189

Prob > chi2

0.0003

0.0001

Pseudo R2

0.1101

0.1057

Number of observations

Note: *** denotes a 1 percent signiﬁcance level, ** denotes a 5 percent signiﬁcance level, and * denotes a
10 percent signiﬁcance level.

ordered probit. The ordered logit also has a slightly higher pseudo R2 than the
ordered probit. Furthermore, estimation of the Akaike and Bayesian
information criterions shows that the ordered logit model has smaller values,
making it a better ﬁt.
The proportional odds assumption (also known as the parallel regression
assumption) is an integral supposition in an ordered model. However, the
assumption is often violated in the base speciﬁcation of the model since it is
common for the βs to diﬀer across values of j (Williams 2006). According to
Long and Freese (2006), the assumption states that βs are not allowed to
diﬀer across thresholds or cut points. For example, the coeﬃcient that
describes the lowest category against those higher is the same as the
coeﬃcients that describe the second lowest category and all higher
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categories. Based on equation 6, the probability that the dependent variable is
equal to any of the outcomes is given by the following.
(9)

Pr(y  1 j x) ¼ F(θ1  βxj0 )
Pr(y  2 j x) ¼ F(θ2  βxj0 )
Pr(y  3 j x) ¼ F(θ3  βxj0 )
Pr(y  4 j x) ¼ F(θ4  βxj0 )

Thus, the coeﬃcients are parallel because it is assumed that the β for each
independent variable is equal for each equation. To test for the parallel
regression assumption, an approximate likelihood-ratio test was performed.
Those results are reported in Table 9. The null hypothesis posits that there is
no diﬀerence in the coeﬃcients of the models and that the parallel regression
assumption holds (University of California Los Angeles (UCLA) 2014).
The resulting p-value is 0.1677, and we therefore fail to reject the null
hypothesis.
To test the parallel regression hypothesis for individual variables, the Wald
test developed by Brant (1990) is used. A signiﬁcant test statistic provides
evidence that the parallel regression assumption has been violated. The
results of this test are reported in Table 10. Again, the results show that the
model as a whole does not violate the assumption of parallel regression.
However, Wald tests for individual variables reveal some issues—the regional
variables violate the assumption as their βs change depending on the
outcome of the dependent variable. Despite these regional variables, the
model as a whole rejects the fact that the assumption has been violated so a
partial proportional odds model is not needed. For more on partial
proportional odds models, see Williams (2006).
In a further investigation, we estimated the model using only operators who
had indicated that 76–100 percent of their gross farm income was attributed to
agritourism (ShareAgritour ¼ 5). The objective of this regression was to test
whether any of the factors are relatively more important to operators who
invested heavily in their agritourism ventures. The results, which are
presented in Table 11, suggest stronger relationships across the board; most
of the signiﬁcant variables from the original logit model became more
signiﬁcant. The largest diﬀerence from the original model is for the far
western region, comprised of the Blue Ridge and Heart of Appalachia regions,
which is now signiﬁcant and positive. Because of the potential for lack of
variance (there are only thirteen observations for the variable and eleven are
from the Blue Ridge region), this result should be interpreted with caution.
Another new ﬁnding is the signiﬁcance of the interaction term for the natural
amenities score and the normalized metropolitan area (MetroCNAS), which is
positive. The signiﬁcance of this coeﬃcient suggests that these two factors
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Table 9. Test of the Parallel Regression Assumption in the Ordered Logit
Model
Variable

Coeﬃcient

p-Value

lTimeInt

0.8302674

0.076

Central2

0.8889706

0.294

North7

1.535076

0.102

East345

1.142147

0.202

West8

1.091337

0.225

FarWest16

1.175177

0.181

Educ

0.1649936

0.034

Wine

1.003664

0.006

Event

0.0198492

0.694

AgExp

0.0850864

0.409

AddInc

0.5237495

0.090

Hobby

0.1639116

0.612

DifAccCap

0.3460147

0.024

lAcre

0.556708

0.023

NatAmen

0.2575536

0.433

Overnight

0.0717177

0.872

ShareAgritour

0.4893249

0.000

MoneySpent

0.3288104

0.002

TotProm

0.0272503

0.664

CNAS

0.3553746

0.157

Metro

0.0978897

0.858

MetroCNAS

0.5860176

0.206

Cut point 1

1.565041

Ancillary parameters

Cut point 2

3.023169

Ancillary parameters

Cut point 3

5.622907

Ancillary parameters

Cut point 4

7.206431

Ancillary parameters

Number of observations

189

Prob > chi2

0.0000

Pseudo R2

0.1101

2

Chi (66)
Prob > chi2

76.96
0.1677

reinforce each other. That is, operations located in an area that oﬀers natural
amenities and is near metropolitan centers are likely to be more proﬁtable.
Table 12 shows estimates from the ordered logit model for operations in
which agritourism accounted for less than 75 percent of income. Most of the
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Table 10. Results of the Brant Test of the Parallel Regression Assumption
Variable

Chi-squared

p-Value

Degrees of Freedom

95.11

1.000

66

lTimeInt

5.17

0.160

3

Central2

104.75

0.000

3

North7

38.88

0.000

3

All

East345

46.55

0.000

3

West8

39.65

0.000

3

FarWest16

42.08

0.000

3

1.86

0.603

3

Educ
Wine

2.44

0.487

3

Event

5.31

0.150

3

AgExp

6.26

0.100

3

AddInc

3.29

0.348

3

Hobby

1.71

0.634

3

DifAccCap

4.8

0.187

3

lAcre

4.53

0.209

3

NatAmen

5.03

0.169

3

Overnight

2.43

0.487

3

ShareAgritour

1.23

0.747

3

MoneySpent

1.08

0.781

3

TotProm

1.24

0.744

3

CNAS

4.11

0.249

3

Metro

6.9

0.075

3

MetroCNAS

2.06

0.561

3

regional variables are now signiﬁcant. Thus, for operations in which agritourism
is a relatively small contributor to income, the central, northern, western, and
westerly-most regions all increase the likelihood of such operations being
proﬁtable relative to the base region (southern Virginia). In addition, the
binary variable representing the presence of natural amenities is now
signiﬁcant and negative. When the agritourism operation accounts for a
relatively small portion of the farm’s income, a greater number of natural
amenities on the property reduces the likelihood that the agritourism
operation is proﬁtable. Counties that have high natural-amenity scores may
be more isolated geographically from major roads and metropolitan areas. In
addition, perhaps additional visitors and related fees do not compensate for
the cost to maintain the natural amenities and/or increased property values
that result from their presence.
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Table 11. Results of Ordered Logit for Operators Who Obtained 76–100
Percent of Their Incomes from Agritourism
Variable

Coeﬃcient

p-Value

lTimeInt

1.679

0.040**

Central2

1.863

0.197

North7

2.440

0.299

East345

1.853

0.155

West8

1.357

0.328

FarWest16

2.695

0.042**

Educ

0.284

0.058*

Wine

1.323

Event

0.028

0.777

AgExp

0.162

0.358

AddInc

0.510

0.271

Hobby

0.281

0.662

DifAccCap

0.661

0.022**

lAcre

0.813

0.038**

0.065*

NatAmen

0.109

0.838

Overnight

0.570

0.568

ShareAgritour
MsVisit

—

—

0.358

0.151

TotProm

0.035

0.769

CNAS

0.661

0.162

Metro

0.936

0.539

1.421

0.097*

MetroCNAS
Cut1

0.699

Cut2

0.881

Cut3

3.714

Cut4

5.224

Number of observations

84

Prob > chi

0.0003

Pseudo R2

0.1595

2

Note: *** denotes a 1 percent signiﬁcance level, ** denotes a 5 percent signiﬁcance level, and * denotes 10
percent signiﬁcance level.

The estimates for operators who received a large share of their incomes from
agritourism involved 84 observations. The p-value of the model is 0.0003 and
the pseudo R2 is 0.1595. The second model for all other operators involved
80 observations. In it, the p-value of 0.2753 is not signiﬁcant and the pseudo
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Table 12. Results of Ordered Logit for Operators Who Obtained Less than
50 Percent of Their Incomes from Agritourism
Variable

Coeﬃcient

lTimeInt

0.533

p-Value

0.591

Central2

3.413

0.064*

North7

4.274

0.045**

East345

2.919

0.132

West8

3.913

0.046**

FarWest16

3.917

0.034**

Educ

0.059

0.652

Wine

0.068

0.945

Event

0.032

0.738

AgExp

0.177

0.243

AddInc

0.607

0.325

Hobby

0.404

0.443

DifAccCap

0.130

0.677

lAcre

0.598

NatAmen

0.895

Overnight

0.366

ShareAgritour
MsVisit

—

0.223
0.062*
0.640
—

0.162

0.475

0.016

0.879

CNAS

0.327

0.366

Metro

0.180

0.828

MetroCNAS

0.095

0.916

Cut1

3.588

Cut2

5.151

Cut3

7.664

Cut4

9.590

TotProm

Number of observations

80

Prob > chi

0.0254

Pseudo R2

0.1097

2

Notes: Operators reporting an agritourism share of level 1, 2, or 3. ShareAgritour ¼ 4 is not included
because at this level the share of agritourism revenue is still relatively high and the purpose was to
capture those who had small-scale operations in terms of contribution to income. *** denotes a 1
percent signiﬁcance level, ** denotes a 5 percent signiﬁcance level, and * denotes a 10 percent
signiﬁcance level.
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R2 is 0.1097. Despite the limitations of these models and their small sample
sizes, the analysis sheds light on possible diﬀerences between farms that rely
heavily on agritourism and those that do not.
Realizing the potential for endogeneity between the motivation factors
(especially income) and proﬁtability, we conducted one ﬁnal test. Operators
who are strongly motivated by income may also tend to work hardest to
obtain a greater proﬁt margin and to perceive themselves as more proﬁtable.
Thus, the variable for income as a motivation, AddInc,15 was dropped from
the original model. Those results are presented in Table 13. Once again,
the results are similar; there are only a few exceptions. The variables
representing education level and diﬃculty accessing capital are no longer
signiﬁcant while the MetroCNAS interaction term is now insigniﬁcant and
negative. Given the large body of literature on motivation factors in
agritourism, it seems reasonable to focus on the original model that included
income motivation as a factor in Virginia’s agritourism sector.
The empirical results provide evidence that a series of factors inﬂuence the
proﬁtability of Virginia agritourism operations. The results do not support
hypothesis 1; the regional variable for northern Virginia showed a positive
sign but was not statistically signiﬁcant in the original model. The negative
and signiﬁcant coeﬃcient on the accessibility variable lTimeInt suggests that
operations located farther from an interstate are less likely to be proﬁtable,
which conﬁrms hypothesis 2. The empirical results also conﬁrm the third
hypothesis—operators who were motivated to start their agritourism
operation by a desire for additional income are more likely to perceive their
operations as proﬁtable. The results fail to conﬁrm the anticipated positive
impact of a more diverse promotional portfolio on proﬁtability (hypothesis 4).
Further evaluation of individual methods of promotion16 may reveal more
about the eﬀectiveness of speciﬁc promotional strategies.
The ﬁfth hypothesis posited that the presence of natural amenities on a farm
has a positive impact on proﬁtability. To evaluate the relationship between
natural amenities and proﬁtability, we used two variables: the number of
natural amenities on the property (NatAmen) and the county’s naturalamenity score (CNAS). In the original model, neither one was statistically
signiﬁcant, but in the model that included only operations with a large share
of income from agritourism, the interaction term for the variables was
signiﬁcant. This indicates that an area that both oﬀers natural amenities and
is located near urban centers is likely to host relatively proﬁtable agritourism
businesses. It is important to note that the proxies for natural amenities have
some limitations. Examples of such amenities were provided in the survey,

15

The Hobby motivation variable was also dropped since motivations in general could create
endogeneity.
16
Creation of binary variables for each method of promotion would have resulted in a
substantial loss of degrees of freedom in the model and rendered it unrealistic.
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Table 13. Results of Ordered Logit Model without the Motivation Variables
Variable

Coeﬃcient

p-Value

lTimeInt

0.784

0.087

Central2

0.203

0.834

North7

0.943

0.400

East345

0.621

0.521

West8

0.511

0.607

FarWest16

0.565

0.540

Educ

0.131

0.104

Wine

1.021

0.007

Event

0.001

0.990

AgExp

0.070

0.449

0.257

0.115

0.621

0.012

NatAmen

0.157

0.614

Overnight

0.055

0.918

ShareAgritour

0.469

0.001

MsVisit

0.321

0.007

DifAccCap
lAcre

TotProm
CNAS
Metro
MetroCNAS

0.048

0.461

0.350

0.186

0.208

0.696

0.673

0.070

Cut1

0.885

Cut2

2.317

Cut3

4.809

Cut4

6.334

Number of observations

191

Prob > chi2

0.0032

Pseudo R2

0.0940

Note: *** denotes a 1 percent signiﬁcance level, ** denotes a 5 percent signiﬁcance level, and * denotes a
10 percent signiﬁcance level.

but there could be some degree of subjectivity when operators responded
regarding amenities on their properties. While the data on the naturalamenity scores (ERS 1999) may appear dated, it is reasonable to assume that
natural amenities do not change signiﬁcantly over time. The inconclusive
results for hypothesis 5 justify further research.
The ﬁnal hypothesis evaluated the impact of proximity to metropolitan areas
on proﬁtability. In the original model, the Metro variable was not statistically
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signiﬁcant. In the analysis of operators who reported a large share of income
from agritourism, this variable was interacted with the county naturalamenity score and the results were statistically signiﬁcant. Thus, for
operators who obtain a large part of their incomes from agritourism, a
location that maintains natural amenities and is located near more densely
populated metropolitan areas is important to the overall proﬁtability of the
operation. This result supports hypothesis 6 for some cases.
Conclusions and Policy Implications
Numerous factors could be associated with the recent growth of the agritourism
industry in the United States, including a combination of lower agricultural
commodity prices and rising production costs (a cost-price squeeze),
globalization, industrialization, urban sprawl, loss of government programs
that supported agricultural production, and elasticity in commodities markets
(McGehee and Kim 2004). Tew and Barbieri (2012) attributed the growth to
the fact that agritourism can increase a farm’s revenue while serving other
goals, such as enhancing quality of life. Agritourism may be a viable way to
revive and restore mid-sized farms in Virginia, which have declined
signiﬁcantly in number since 1998.
Many studies have identiﬁed important drivers of agritourism development,
but few have analyzed the proﬁtability of this sector. To the best of our
knowledge, this is the ﬁrst empirical study of the eﬀects of a series of factors
on perceived proﬁtability of agritourism operations. To complete the analysis,
we developed a statewide survey of agritourism operators to collect data for
the econometric analyses. Analysis of the data from the survey, which
generated 243 valid responses and a 52 percent response rate, showed that
almost 77 percent of the agritourism operators perceived their operations as
proﬁtable. The empirical analysis revealed several factors that aﬀect the
proﬁtability of agritourism operations—farm size, accessibility by the public,
access to capital, and the motivation for establishing the agritourism venue.
With respect to the optimal location, the results highlight the importance of
the agritourism operation having ready access to transportation networks in
the form of interstate highways. The other geographic conditions examined—
proximity to urban areas, the region, and a greater number of natural
amenities in the county—did not appear to impact proﬁtability.
Speciﬁc features of the agritourism operation and some management
practices are associated with proﬁtability. Larger farms and operators who
are especially focused on agritourism tend to be relatively proﬁtable.
Operators who are better educated and whose initial motivation for
agritourism was to increase their incomes tend to be more proﬁtable. At the
management level, easier access to capital, obtaining a greater share of
income from agritourism, and convincing visitors to spend more increases
the likelihood of proﬁtability. Wineries are found to be signiﬁcantly less likely
to be proﬁtable than other types of agritourism operations. This is likely
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because most of Virginia’s wineries were established less than ten years ago and
so have yet to reap the beneﬁts of their signiﬁcant initial investments.
Perceived proﬁtability provided a good proxy for actual proﬁtability based
on our robustness tests, but it has some limitations as well and the
results should be interpreted with a degree of caution. In a study of 73 Iowa
farms, for example, Duﬀy and Nanhou (2002) found that there were
diﬀerences between perceived and actual proﬁtability; some farm
operators who perceived themselves as proﬁtable were not. That study also
found that prestige is important since the unsuccessful farms were larger
than their counterparts were. Thus, bias can be introduced if operators of
larger farms begin to associate the size of their operations or prestige with
proﬁtability.
Several policy recommendations can be drawn from the results of the
empirical analysis. First, eﬀorts to preserve natural amenities and their value
must be balanced with increasing the accessibility of agritourism areas via
transportation infrastructure. Second, state and/or local government
authorities could develop programs to support wineries ﬁnancially in terms
of the initial ﬁxed costs and lags in production. Finally, government and/or
extension education programs could be developed for agritourism operators
to improve their knowledge of business practices, management, agricultural
practices, and other related ﬁelds. Those programs should address the need
for certain economies of size and activity-focus in agritourism and the
importance of improving their access to external ﬁnancial resources. The
latter could be achieved by increasing the quality of their accounting
information, promoting the success of their products in the market, and
demonstrating the viability of their business models (Amat and Elvira 2010).
Future research should further analyze the role of natural and constructed
amenities. Bagi and Reeder (2012b) suggested a similar need for
experimentation with “rurality” and its county-based demographic measures.
Further analysis is also needed to accurately measure the proﬁtability of
agritourism operations, a task that will require information on the
operations’ costs.
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