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Abstract

We use two waves of census data with detailed farm characteristics for the total population of
Austrian farms to examine the causal effect of agritourism on farm survival. To account for
self-selection into agritourism, we use regional variation in tourism intensity that is exogenous
to individual farms. On average, agritourism causally increases survival probabilities by 10.3
percentage points over an eleven-year period, which is both large and statistically significant.
Marginal effects vary by farm characteristics and are as large as 15.9 percentage points for
some sub-populations. Agricultural policies to facilitate entry into agritourism can therefore
be effective in keeping farms in the market. Our analysis shows that the magnitude of the
estimated coefficients is heavily biased as long as we do not adequately account for endogenous
self-selection into agritourism. This suggests that even with a big database, an appropriate

identification strategy is required to obtain causal and thus policy-relevant estimates.
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1 Introduction

Efficiency gains and economies of scale have caused a continuous structural change in the agricul-
tural sector. The number of farms in the EU-27 decreased by 5.3 million holdings (37 %) between
2005 and 2020, while the average farm size increased substantially over the same period (Eurostat,
2023). In these difficult circumstances, farms have several options to remain profitable and sur-
vive in the market. The most obvious strategies are to increase the size of the farm to achieve a
more efficient scale of production or to “deepen” (Van der Ploeg et al., 2003) farming activities to
produce higher value-added goods (by improving product quality or switching to organic farming,
for example). Alternatively, farmers can take advantage of non-agricultural income sources either
by finding off-farm employment opportunities (thus switching to part-time farming) or by produc-
ing non-agricultural goods and services on the farm, such as offering farm-stay accommodation
(agritourism).

The relation between off-farm employment opportunities, off-farm employment and part-time
farming are theoretically unclear and empirical results are mixed.! On the one hand, farmers
may pursue non-financial goals (such as farming lifestyle) and could see off-farm employment as a
way to stay in the market due to cross-subsidization of the farming business by off-farm income
(Goddard, 1993, Kimhi, 2000, Zimmermann and Heckelei, 2012). On the other hand, good off-farm
employment opportunities could increase the opportunity costs of labor (Hallam, 1991, Zimmermann
and Heckelei, 2012), and part-time farming might be only an intermediate step in leaving the
agricultural market entirely.

Agritourism, on the other hand, is an easy-to-provide service that generates additional on-farm
income and, by definition, requires an active farm. Both aspects—additional income and the re-
quirement of an active farm—could therefore prevent farms from exiting the market. However,
research on the economics of agritourism remains surprisingly thin (Schilling et al., 2014, p. 69).
Considering that agritourism is an easily exploitable source of income directly linked to farm prof-

itability, this limited interest is rather surprising. This is even more so given both the enormous

L At the regional level, Goetz and Debertin (2001) find that off-farm employment does not influence the net rate of
farm exits when analyzing U. S. county-level data, but report more heterogeneous results when analyzing sub-samples.
At the farm level, empirical evidence shows that part-time farmers have higher exit probabilities in Germany (Pfeffer,
1989), the U.S. (Roe, 1995) and Austria (Weiss, 1996, 1999), whereas Kimhi and Bollman (1999) find the opposite
results for both Canada and Israel.



political and financial efforts to preserve the small-scale agricultural structure in Europe and the
economic importance of tourism, especially in many rural and lagging regions.

Against this background, the main contribution of this article is twofold. First, we contribute to
the scarce empirical literature examining the influence of agritourism on farm performance. Second,
we illustrate that even with a big database, an appropriate identification strategy based on eco-
nomic theory is required to obtain meaningful and thus policy-relevant results (cf. Mullainathan and
Spiess, 2017). Our empirical analysis is based on the full population of about 220,000 farms in Aus-
tria. The comprehensive micro-level data include a wide range of farm and farmer characteristics.
Nevertheless, we show that relying solely on the large number of observations and potential control
variables in a simple regression framework leads to highly significant and robust, but completely
inconsistent results. The parameter estimates change substantially once we consider that farms’
decisions to offer agritourism are endogenous. Controlling for this self-selection in an instrumental
variables framework allows us to assess the causal effect of agritourism on farm survival, which is
indeed the (policy relevant) parameter of interest.

With respect to the first contribution, the largest part of this literature evaluates the charcter-
istics (Jeczmyk et al., 2015), the determinants (Bagi and Reeder, 2012, Joo et al., 2013, Khanal
and Mishra, 2014, Lupi et al., 2017, Yeboah et al., 2017), or the motives (McGehee and Kim, 2004,
Nickerson et al., 2001) of farms to engage in agritourism.? These studies focus mainly on individual
(farm) characteristics determining the farms decisions to provide farm-stay accommodation and
find, among other things, that farmers’ education and age have a significant influence (see, e.g.,
Joo et al., 2013). Whether farms are located in touristic regions (and can expect high demand for
their lodging services) is treated surprisingly superficially.® A systematic analysis of the relationship
between local tourism demand and farms’ decisions to offer farm-stay accommodation, however, is
not available. Only a few articles (Joo et al., 2013, Khanal and Mishra, 2014, Schilling et al., 2014)

examine the influence of agritourism on farm performance, all of which use data from U.S. farms.*

2A different perspective is taken by Carpio et al. (2008), Hill et al. (2014), Ohe and Ciani (2011, 2012) and
Santeramo (2015), who investigate demand for (or demand-related aspects of) agritourism.

3The empirical literature documents that the landscape around the farmsteads (Lupi et al., 2017), whether the
farms are located near cities (Yeboah et al., 2017) and close to land enrolled in conservation programs (Bagi and
Reeder, 2012), as well regional dummy variables (e.g., Lupi et al., 2017)—variables that could be interpreted as
indicators of tourism demand—influence the farms’ decisions to engage in agritourism.

4Schilling et al. (2014) find significantly positive effects of agritourism on farm performance. Joo et al. (2013),
on the other hand, document a positive influence only for small farms, but could not find a statistically significant
relationship either for large farms or for the entire sample. Khanal and Mishra (2014) analyze a slightly different



Concerning the second contribution, we offer an alternative (and a more plausible) empirical
approach than the existing literature that has relied on a selectivity correction method (Khanal
and Mishra, 2014) or on matching techniques (Joo et al., 2013, Schilling et al., 2014). We use an
instrumental variables (IV) approach based on a recursive bivariate probit model to address the
(endogenous) selection of farms to engage in agritourism and are thus able to evaluate the causal
effects of participating in agritourism on farm survival.® The instrumental variables proxy local
demand for tourism services and are available at a fine spatial scale (municipality level). Local
demand differs substantially across regions, has a large impact on farms’ decision to offer farm-stay
accommodation, and is plausibly exogenous to farmer heterogeneity in unobserved characteristics.
This framework allows us to estimate the causal effects of agritourism on farm performance.

Additionally, the article adds to the existing literature by drawing on detailed data on the im-
portance of tourism at a highly disaggregated regional level, which is novel to the existing literature
on the determinants of supply in agritourism. Further, we are the first to provide evidence on the
effect of agritourism engagement at the intensive margin (the number of beds for rent) in addition
to the extensive margin. Finally, our data differs substantially from other empirical contributions
estimating the effects of agritourism on farm performance: We use farm survival as an indicator of
revealed competitiveness that can be observed easily and that enables us to utilize the full popula-
tion of farms over a long time period (11 years). In contrast to the literature, which focuses on the
U.S., we provide the first empirical evidence for a country in Europe, where the agricultural sector
is characterized to a much greater extent by small-scale farming.

Our results show that agritourism causally increases survival probabilities by more than 10
percentage points on average over our observation period (of 11 years), with up to 15.9 points for
some sub-populations. The IV estimates differ substantially from results derived from simple probit

regressions (which underestimate the effect by about 50 %), suggesting that the self-selection bias is

research question and evaluate the impact of two diversification decisions simultaneously (offering agritourism and
taking up off-farm work) using a sample of small farms. They conclude that household income increases most when
farms choose to diversify in both dimensions rather than just one.

5The crucial assumptions necessary to perform matching methods are that selection into treatment (i.e., engaging
in agritourism) depends on observable variables only, while there are no unobservable variables that affect both
farms’ decisions to offer farm-stay accommodation and their survival probabilities (see Cameron and Trivedi, 2005,
for details). However, it seems plausible that unobservable variables such as a farmer’s ability, effort, managerial or
entrepreneurial skills influence both selection (into agritorism) as well as outcome (farm survival). Unlike matching
techniques, the IV-approach pursued in this article can eliminate the bias due to self-selection into treatment even in
this case. See Miller (2021), among others, for a critical article on the limited scope of matching techniques to address
the non-random selection into treatment.



large and endogeneity concerns have to be addressed carefully. Results on the intensive margin point
towards the existence of an inverse U-shaped effect, suggesting that agricultural policies supporting
entry into agritourism should therefore target moderate numbers of beds. Given the big micro-level
data set (in terms of the number of observations and control variables), our results are robust to a
number of different specifications and estimators.

The remainder of this article is organized as follows: Section 2 discusses the research design and
the identification strategy. In Section 3, we present the data used in the empirical analysis. Section

4 reports and discusses the main results and the sensitivity analysis. Section 5 concludes.

2 Empirical approach and identification strategy

This article addresses the impact of agritourism on farm survival and evaluates whether agritourism
contributes to slow down the structural change in this industry. Throughout the paper we define
agritourism as active farms providing farm-stay accommodation. We first provide stylized facts
about the relationship between the intensity of local tourism, farm decisions to offer lodging services,
and farm survival that guide our analysis. This is followed by a formal discussion of our empirical
model.

The decision of farms to offer farm-stay accommodation is closely linked to local demand for
this kind of tourist services. Descriptive evidence, provided in Figure 1 for Austrian municipalities,
supports this notion: In regions with low tourism intensity (less than 50 overnight stays relative to
the resident population per year) only 5% of all farms offer farm-stay accommodation. The share
of farms offering agritourism increases sharply at an intensity of around 100 overnight stays per
capita, and more than a quarter of all farms rent out rooms and apartments in municipalities with
a tourism intensity of more than 150 overnight stays. It is important to note that tourism intensity
varies at a small spatial level and that only a quarter of the variation in intensity at the municipality
level can be explained by variation between districts (the next higher regional unit), while most of
the variation is between municipalities within districts.

Figure 2 shows the relationship between the level of tourism and farm survival rates at the
municipality level. Panel a) shows a scatterplot and a linear regression between these two variables,

indicating that survival rates are higher in regions with intense tourism. The positive correlation is



Figure 1: Correlation between local tourism intensity and agritourism
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Notes: The figure shows the non-parametric relationship between the share of farms offering farm-stay accommodation
and the ratio of overnight stays to resident population in 1999 at the municipality level. The local polynomial smooth
is based on an Epanechnikov kernel with a polynomial smooth degree of 0 and a bandwidth of 50.

even more evident in Panel b), where we narrow the range of the survival probabilities (the vertical
axis). This figure suggests that an increase in overnight stays per capita by 100 is associated with 1.8
percentage points higher farm survival rates. When we divide farmers into two groups depending on
whether they offer farm-stay accommodation or not, we find substantial differences between these
groups: The survival rate of farms offering farm-stay accommodation is 85.6 %, which is about 12.1
percentage points higher than for farms without agritourism. However, the survival rates of each
of the two groups of farms are not significantly related to the intensity of tourism in the region, as
illustrated in Panel b) of Figure 2. The higher survival probabilities in areas with intense tourism
seem to come only from a larger share of farmers offering farm-stay accommodation, suggesting that
the product diversification associated with agritourism may indeed increase farms’ competitiveness

and slow down structural change by allowing a larger share of farms to stay in the market.



Figure 2: Correlation between local tourism intensity and farm survival
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Notes: The figures indicate average farm survival rates (in percent) between 1999 and 2010 and the ratio of overnight
stays to resident population in 1999 at the municipality level. The straight lines in panels a) and b) show the
prediction of average farm survival rates from a linear regression of survival rates on the ratio of overnight stays
to resident population at the municipality level. The dashed line and the dashed-dotted line in panel b) indicate
predictions of the average farm survival rates for farms offering farm-stay accommodation (dashed line) and for farms
not offering farm-stay accommodation (dashed-dotted line). Gray areas illustrate the 95 % confidence intervals.
Farm survival (or, conversely, farm exit) between to points in time is usually estimated using
conventional probit or logit models. In our case, the profits of farm ¢ (captured by the latent variable
yji ;) are unobservable and depend on observable farm and farmer characteristics x; as well as on
the farm’s decision whether to offer farm-stay accommodation, which is indicated by the dummy

variable y2 ;. The model can be summarized by the following Equation (1):

yii =1 if 37, = arye; + By +e1i >0, (1)

with a1 and B; as the (vector of) parameters and €; ; as the error term. We only observe whether
a farm stays in the market (which means that y;; = 1), which is the case if the latent variable
Y1, >0, ie, if profits (including subsidies) of farm ¢ are positive. Therefore, rather than estimating
the (unobserved) latent variable y7 ; in Equation (1) directly, we estimate the probability whether
a farm survives, i.e., Prob(yi; = 1|y2, ;).

However, when estimating farm survival probabilities, it is problematic to simply include farms’
decision to participate in agritourism as an additional explanatory variable. As discussed above and
highlighted in Figure 1, this may lead to self-selection bias because this decision is not exogenous.

Whether a farm offers agritourism (y2 = 1) depends on the unobserved latent variable Y5, indicating



the additional farm profits when offering lodging services. These additional profits again depend on
farm and farmer characteristics x;, as well as on the local demand for overnight stays in municipality

m, captured by the vector z,,, as summarized in Equation (2):

Y2 =1 if 45, = ®iBy + 2mys + €2 > 0. (2)

B, and 7, are the vectors of parameters and ea; is the error term. Again, we do not observe the
latent variable y3 ;, but only whether a farm rents out rooms and apartments (which means that
Y2,; = 1), which is the case if the latent variable Y5, > 0, Le., if offering farm-stay accommodation
generates additional profits.

Due to potential self-selection bias, the correlation of the error terms, corr(e, €z,;), may be
different from zero. A simple probit estimation on farm survival will therefore give inconsistent
parameter estimates for oy and 3;. We thus estimate a recursive (“triangular”) bivariate probit
model (see Greene 2011, p.786, and Coban 2020, p.23, for details). With this approach, the
binary variable on whether farm i offers agritourism, y2;, is treated as an endogenous variable
when estimating the probability that a farm survives, Prob(y;; = 1|y2, ®;). As long as the error
terms (€1, €2,) follow a bivariate normal distribution, a bivariate probit model can be estimated
using maximum-likelihood techniques.® The recursive bivariate probit model is properly identified if
there is at least one variable available that is correlated with a farm’s decision to provide farm-stay
accommodation, but uncorrelated with a farm’s probability to exit the market. Such instrumental
variables are captured by matrix z,, in Equation (2). We instrument the dummy variable y;
with several measures on tourism intensity at the level of municipalities m. Since the instrumental
variables are calculated at a higher regional level (municipality) than the observation units (the
farms), we cluster the residuals at the municipality level.

We are confident that variables capturing the intensity of local tourism are strong and valid
instruments. First and foremost, we observe a high correlation between local tourism intensity
and the probability that farms offer farm-stay accommodation (see Figure 1). On the other hand,

descriptive evidence suggests that the intensity of local tourism does not seem to influence farm

6See Wooldridge (2001, Chapter 15) for an introduction, Lewbel et al. (2012) for a recent and comprehensive
treatment on probit models with endogenous binary regressors (in particular on the MLE-approach, pp. 816 f.), and
Evans and Schwab (1995) and Coban (2020) for empirical applications.



survival through channels other than agritourism supply (see Figure 2). One may argue, for exam-
ple, that the tourism industry could influence farmers’ decisions to exit the market by providing
employment opportunities. This could make working in agriculture less attractive or, contrariwise,
could enable part-time farming due to the availability of part-time jobs in tourism. However, la-
bor market areas are typically much larger than municipalities. Dummy variables at the district
level, regions that correspond much better to labor market areas, allow us to control for potential
labor market opportunities of tourism. We can thus adequately control for this alternative channel.
Furthermore, we provide statistical tests on the strength and the validity of our instruments: As a
sensitivity analysis, we estimate Equation (1) and Equation (2) as a linear probability model (LPM)
via 2SLS, which allows us to provide test statistics on the exclusion restriction and on the quality

of the instruments.

3 Data

To evaluate the impact of agritourism on farm survival, we use data at different levels of aggrega-
tion from two different sources: First, we use data from the Farm Structure Surveys (FSS), which
provide information on the entire population of Austrian farms (“agricultural holdings”). The Farm
Structure Surveys provide micro data at the farm level of excellent quality. These data are collected
by the Austrian Statistical Office (“Statistics Austria”) and provided by the Federal Ministry of
Agriculture, Forestry, Environment and Water Management (BMLFUW) for this project.” A gen-
eral census is conducted approximately every ten years, and we use data from 1999 and 2010.%
Second, we use data from Statistics Austria’s “Accommodation Statistics” for the year 1999, which
provides information on tourism at the regional (municipality) level. This information is used to
construct instrumental variables for the regression analysis (as captured by matrix z,, in Equation

(2))-

"The BMLFUW promotes empirical research by offering access to these data as a benefit in kind. The data can
be used for scientific purposes, but researchers are not allowed to disclose individual data and are obliged to make
their results publicly available.

8In addition to census data, more frequent data are available for representative (stratified) samples of about 30,000
farms collected in 2003, 2005, 2007, 2013 and 2016. However, for our analysis of survival rates, we need data on the
entire population of farms, since the sample data cannot be used to extract information on market exits, as described
below.




3.1 Farm-level data

Data from the FSS include detailed characteristics at the farm level (economic and spatial size, soil
quality, labor force, output by product, type of farming, farm manager characteristics, topography
such as difficulty of terrain or alpine pastures, eligibility for specific farm-level subsidies), local
geographic information (municipality characteristics, municipality code), and a unique farm-level
identifier that remains constant over time. Summary statistics and a detailed discussion of all
variables included in the analysis can be found in Appendix A.1. The FSS data for Austria also
contain detailed information on agritourism, namely whether farms offer lodging services and (if so)
how many beds they rent out.

Survival and Agritourism are the two dependent variables of the bivariate probit model, corre-
sponding to the variables y; ; and y2; in Equation (1) and Equation (2), respectively. Survival =1
if the unique farm identifier is found in the 1999 and 2010 FSS data, which means that a farm that
was present in 1999 is still active in 2010. Farms exiting between 1999 and 2010 (Survival = 0) are
identified if they appear in the 1999 FSS data but not in the 2010 data. Agritourism = 1 if farms
rent out tourist accommodation according to the 1999 FSS data, and Agritourism = 0 otherwise.
As shown in Table 1, 74.7% of all farms active in 1999 survived in the market until 2010, which
means that about a quarter of Austrian farms left the market. Nearly 15,500 or 7.2 % of all farms
participated in agritourism in 1999. For these, the survival probability was 88.0 %, and thus sub-
stantially and significantly® higher than for the farms that did not offer farm-stay accommodation

(with a survival probability of 73.6 %).

Table 1: Farm survival and agritourism

Agritourism
Survival Yes No Total
Yes 13,608 147,766 161,374
No 1,850 52,896 54,744
Total 15,458 200,660 216,118
Survival probability 88.0% 73.6 % 74.7%

Note: The figures are based on data from the Farm Structure Surveys (FSS) from 1999 and 2010.

9The difference is significant at the 5% level according to a two-sample ¢-test with unequal variances.

10



3.2 Regional data on tourism

To derive indicators of local demand for lodging services, we use regional tourism data from 1999.
These data contain information on the capacity and volume of tourism services at the municipality
level. The information on capacity includes the number and the type of lodging establishments
(hotels, motels, camping sites, etc.) and the number of beds (as a measure of the capacity) offered
by each type.!® Additionally, these data include the number of overnight stays for each type of
accommodation. For privacy reasons, data are not reported if the number of overnight stays in the
municipality is less than 1,000 or if there are fewer than three lodging establishments.

Based on these data, we calculate three variables to measure the intensity of tourism. First,
we use a dummy variable (LowTourism) that equals one if the number of overnight stays is not
reported (and zero otherwise) because there are fewer than 1,000 overnight stays per year and/or
fewer than three lodging establishments. As summarized in Table 2, this is the case for about 34 %
of all municipalities in 1999. In turn, 29.6 % of all farms were located in municipalities with low

tourism. !

Second, we calculate the number of overnight stays per resident in the municipality
(OvernightStays). This variable includes stays by domestic and international tourists for all kinds
of touristic purposes (recreation, business, etc.). The average number of overnight stays per capita is
24.70 (including zeros), but the distribution of this variable is highly right-skewed with considerable
dispersion and a maximum of 1,071.79. The third tourism intensity variable is the average number
of beds per lodging establishment (BedsPerFacility). It is calculated as the number of tourist
beds in relation to the number of accommodation establishments in a municipality. The average
number of beds per accommodation facility provides important information on the local structure

12

of tourism supply.’® The variable is again right-skewed with a mean of 13.72 and a maximum of

1,388. Both OwernightStays and BedsPerFacility are unobservable for municipalities with low

tourism (i.e., when LowTourism = 1). These missing observations are replaced by zeros.'3

OUnfortunately, farms offering lodging services are not a separate category. This is not a major problem in the
empirical analysis, as agritourism represents only a very small fraction of the tourism industry.

1 Although there is no precise information on tourism intensity for a sizable share of farms, we do know (because
of the low threshold of 1,000 overnight stays per year) that tourism intensity in the regions of these farms is virtually
Z€r0.

12With regard to the structure of local accommodation supply, two countervailing effects can be expected: Smaller
establishments are probably better substitutes for agritourism accommodation (competition effect). On the other
hand, if tourists in a given region have particular preferences, or if small lodging establishments (either farms or other
facilities) fit better into the landscape than large hotels or resorts, a higher proportion of smaller establishments could

11



Table 2: Descriptive statistics of variables on tourism at the municipality level

Variable Mean Std. Dev. Min Max N

LowTourism 0.34 0.47 0 1.00 2,358
OvernightStays 24.70 72.34 0 1,071.79 2,358
BedsPer Facility 13.72 34.00 0 1,388.00 2,358

Note: The data were collected by Statistics Austria in 1999 as part of the “Accommodation Statistics”.

In addition to farm and farmer characteristics, (off-farm) labor market opportunities and so-
ciodemographic characteristics of the resident population may also affect the probability of farm
survival. To account for these and other unobserved region-specific characteristics, district-level
fixed effects are included in the main specifications. In Austria, the district level corresponds to
the level between the higher NUTS 3 and the lower municipality (LAU) level.} Due to the small
number of farms and the low prevalence of agritourism, 15 purely urban districts were merged with
their respective surrounding districts. In addition, the 898 farms within the city of Vienna are
excluded from the analysis due to the low prevalence of agritourism (only 5 out of 898 farms offer
lodging services) and the substantial heterogeneity in socioeconomic and structural characteristics

to neighboring districts.!?

4 Results

In discussing the results, we first provide descriptive evidence from simple probit models in Section
4.1. A probit model regressing farm Survival on participation in Agritourism provides biased

results if a farm’s self-selection into Agritourism depends on unobservable characteristics that also

be positively correlated with agritourism (composition effect).

13In the empirical analysis, we include the logarithmic transformation of OvernightStays and BedsPerFacility.
Instead of adding a small number before the log transformation, we replace missing observations after the logarithmic
transformation with zeros, as LowTourism serves as a missing flag and thus identifies the zeros for missing data.
Alternatively, we also estimated all models adding one to the levels of overnight stays (including to the zeros for
missings) before the log transformation instead of adding zeros for missing data afterwards. The results are virtually
unchanged (and are available from the authors upon request).

4The Nomenclature of Territorial Units for Statistics (NUTS) is a geocode standard for referencing the subdivisions
of countries for statistical purposes. It is developed and regulated by the European Union and covers the member
states of the EU. In 1999, Austria (NUTS 0) consisted of 3 NUTS 1 (groups of federal states), 9 NUTS 2 (federal
states), 35 NUTS 3 (groups of districts) and 2,359 LAU (municipalities) regions. The number of districts was 99 if
the capital Vienna is considered as a single district.

15We therefore include 83 instead of 99 district fixed effects. Vienna and Viennese farms are already excluded from
the descriptive statistics in Table 1 and Table 2.

12



affect the probability of farm Survival. In this case, the error terms of Equation (1) and Equation
(2) are correlated, and the parameter estimates for Agritourism cannot be interpreted causally.
Therefore, in the subsequent Section 4.2, we present and discuss the estimation results based on
recursive bivariate probit models that take into account the (possibly endogenous) self-selection of
farms into agritourism. To show that the results are not driven by the specific estimation procedure,
we provide results on linear probability models (LPMs) in Section 4.3. An advantage of LPMs is that
they allow us to perform statistical tests on the validity and strength of our instruments. Finally,
in Section 4.4, we provide results on the intensive margin to evaluate whether the bed capacity of

agritourism farms also affects their performance.

4.1 Descriptive evidence: Simple probit models

Table 3 shows the marginal effects of Agritourism on farm Survival in a simple probit framework.
The baseline specification (1) does not include farm characteristics or regional fixed effects. Model
(2) considers a large number of farm characteristics to control for observable heterogeneity that
affects a farm’s competitiveness and thus its survival probability. Specifications (3) and (4) extend
model (2) by adding fixed effects at the district and municipality levels, respectively. For brevity,
the parameter estimates for all farm characteristics are relegated to Table B1 in Appendix B. The
simple regression in column (1) suggests that Survival probabilities are about 17.3 percentage
points (pp) higher for firms engaging in Agritourism. The effect is reduced to 4.8 pp when detailed
farm-level characteristics are included according to specification (2). The size of the marginal effects
remains remarkably stable when fixed effects at the district (4.9 pp) or municipality (4.8 pp) level

16

are included, as indicated in columns (3) and (4) The marginal effects of Agritourism are

signifcantly positive at the 0.1 % significance level for all model specifications reported in Table 3.

4.2 Causal evidence: Recursive bivariate probit models

While the simple probit models suggest a stable but rather moderate effect of agritourism on
farm survival of around 5pp (once we control for observable farm characteristics), these results

may be biased because the endogeneity of farms’ decisions to participate in agritourism is not

16Note the the number of observations drops by 65 in specification (4) because farm Survival is perfectly predicted
in some municipalities due to municipality fixed effects.

13



Table 3: Marginal effects of simple probit models

Model (1) Model (2) Model (3) Model (4)
Dependent variable Survival Survival Survival Survival
Agritourism 0.173*** 0.048%* 0.048*** 0.047***

(0.006) (0.005) (0.005) (0.005)
Farm heterogeneity No Yes Yes Yes
Regional fixed effects No No District Municipality
Observations 216,118 216,118 216,118 216,053

Notes: Marginal effects are calculated at means. Standard errors are reported in parentheses and are clustered at
the municipality level. *** significant at 0.1 %, ** significant at 1%, * significant at 5% level. Farm heterogeneity
includes 24 variables on farm characteristics and 32 detailed farm type fixed effects. Parameter estimates for all
farm characteristics are reported in Table B1 in Appendix B.

accounted for. Therefore, we extend the probit model by switching to the recursive bivariate probit
model described in Section 2. The marginal effects of the most important variables explaining
participation in Agritourism and farm Survival are summarized in Table 4. Parameter estimates
for all control variables for both regressions are relegated to Table A2 in Appendix A.2 for brevity
and are accompanied by a detailed discussion.

Again, specification (1) includes Agritourism as the only regressor in the Survival equation,
while municipality-level tourism data (as described in Section 3.2) are the only explanatory variables
in the Aritourism equation. The resulting marginal effect of Agritourism on Survival is 19.6
percentage points. This coefficient is more than halved to 8.7 pp when farm-level characteristics are
added to both equations of the recursive bivariate probit model, as done in model (2). The size
of the marginal effect is again robust to the inclusion of regional fixed effects and changes only by
a small and statistically insignificant amount to 10.3 pp when district fixed effects are added as in
specification (3).17

The results of the identifying variables on local tourism in the Agritourism equation are shown
to have strong explanatory power and have the expected signs. Being located in a LowT ourism

municipality reduces the probability for farms to engage in Agritourism by about 2.5pp in the

17Given that the tourism intensity variables used as instruments to identify the recursive bivariate probit model
vary at the municipality rather than the farm level, we cannot estimate a specification using municipality fixed effects
corresponding to model (4) in Table 3. Due to the strong robustness of the marginal effect of Agritourism in both
Tables 4 and 3 with respect to the inclusion of (different levels of) regional fixed effects, we are confident that the
higher level district fixed effects are sufficient to capture any potentially remaining spatial patterns that are not
controlled for by the large set of control variables.
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Table 4: Marginal effects of recursive bivariate probit models

Model (1) Model (2) Model (3)
Dependent variable Survival Agri- Survival Agri- Survival Agri-
tourism tourism tourism
Agritourism 0.196*** 0.087*** 0.103***
(0.012) (0.012) (0.011)
LowTourism —0.062*** —0.034*** —0.025***
(0.003) (0.003) (0.003)
In(OvernightStays) 0.033*** 0.026*** 0.021***
(0.001) (0.001) (0.001)
In(BedsPerFacility) —0.033*** —0.022** —0.016***
(0.002) (0.001) (0.001)
Farm heterogeneity No No Yes Yes Yes Yes
Regional fixed effects No No No No District District
Observations 216,118 216,118 216,118
p —0.186*** —0.131** —0.176***

Notes: Marginal effects are calculated at means based on the Stata command rbiprobit (Coban, 2020). Standard
errors are reported in parentheses and are clustered at the municipality level. The parameter p denotes the corre-
lation of the error terms. Significance levels for p are based on a Wald test with the null hypothesis p = 0. ***
significant at 0.1 %, ** significant at 1%, * significant at 5% level. Farm heterogeneity includes 24 variables on
farm characteristics and 32 detailed farm type fixed effects. Parameter estimates for all farm characteristics are
reported in Table A2 in Appendix A.2.

preferred specification (3). An increase in the tourism intensity measured by the OvernightStays
per resident by one percent increases the probability for Agritourism by 0.021 pp. An increase in the
average number of BedsPer Facility in tourism establishments by one percent, in turn, reduces the
probability for Agritourism = 1 by about 0.016 pp. Thus, farms are more likely to provide tourist
accommodation in municipalities with smaller rather than large-scale accommodation facilities.
The importance of estimating a recursive bivariate probit model rather than a simple probit
model to determine the impact of Agritourism on the probability of farm Surwvival is emphasized by
two results. First, the marginal effects in the simple probit models are less than 5 percentage points,
about half the size of the corresponding effects based on the recursive probit models (when farm
characteristics are taken into account). This comparison shows that the bias due to self-selection of
farms into Agritourism in the simple probit model is substantial. Second, the correlation of the error
terms of the two equations in the bivariate probit model, given as parameter p in Table 4, is strongly

(between —0.19 and —0.13, depending on the specification) and statistically significantly negative.'®

18The null hypothesis of no correlation is rejected by a Wald test at the 0.1% significance level.
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The negative values for the p parameters indicate that the unobservable variables that increase the
survival probability decrease the probability of participation in agritourism. This implies that
not accounting for self-selection of farms with (ceteris paribus) lower survival probabilities into
agritourism should lead to an underestimation of the effect of Agritourism on farm Survival,
which is exactly what we find when we compare the results of simple with bivarate probit models.

Although we control for a large number of variables (namely 24) to account for farm and farmer
characteristics, and also include 32 dummy variables to capture different farm types and 83 dis-
trict fixed effects, the marginal effects of Agritourism are restricted to be homogeneous across all
farms. To relax this strong assumption and examine the potential heterogeneity of the effect of
Agritourism, we re-ran specification (3) of the recursive bivariate probit model reported in Table
4 for different sub-populations of farms with respect to key farm and farm manager characteristics.
The results of this analysis are shown in Figure 3. In this diagram, the dots denote the point esti-
mates of the marginal effects of participation in Agritourism on farm Survival, while and vertical
bars illustrate the 95 % confidence intervals.

The effect estimated for the total population is given as a benchmark on the far left of the figure.
There is a substantial difference in the effect between full-time and part-time farmers.' The positive
effect is much larger for part-time farms (4+15.3pp) than for full-time farms (+2.6 pp). Another
striking result is the difference in effects for farms in normal vs. difficult (steep, mountainous)
terrain: Only farms in locations that are not considered difficulty zones are more likely to survive
if they engage in agritourism. This result may seem surprising at first glance. However, the more
difficult the terrain, the higher the so-called federal “hardship allowance” and the better the access
to structural subsidies for farms in disadvantaged locations and terrain. Therefore, farms located
outside difficulty zones are more likely to depend on market income.

Similarly, the results in Figure 3 show that conventional non-organic farms experience the largest
positive effect of Agritourism on farm Survival (+15.9pp). In contrast, the effect is insignificant
for organic farms and relatively small for other sustainable (non-organic) farm types (+6.0pp).
While there is no evidence for differences in effects between age groups and gender of the farm

manager, Agritourism appears to be a particularly effective strategy for farms managed by farmers

9Farms operating as legal entities are grouped with part-time farms, as only a small share (3.6 %) of farms operate
as legal entities.
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Figure 3: Marginal effects for sub-populations
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Notes: The figure illustrates the marginal effects of agritourism on farm survival along with the 95% confidence
intervals. The estimates are based on a recursive bivariate probit model that controls for farm heterogeneity and
district fixed effects. The first marginal effect (“Total”) corresponds to specification (3) in Table 4. All other marginal
effects are based on regressions with the same explanatory variables for the corresponding sub-populations.

without formal agricultural training. The corresponding effect (+14.1pp) is more than twice as
high as for farms with basic agricultural training of the farm manager (+6.5pp). For farms with
higher agricultural training of the farm manager, the effect is small (+2.3 pp) and not significantly
different from zero. These results correspond well with the interpretation of the negative sign of the
estimated correlation of the error terms in the bivariate probit model, captured by the parameter p:
Offering lodging services can be a relatively easy source of income for farms that are struggling to

operate profitably, which is especially true for conventional part-time farmers and farmers without

formal agricultural training (i.e., farms with a high exit probability).
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4.3 Sensitivity analysis: Linear probability models

As an alternative to the recursive bivariate probit model, we estimate Equation (1) and Equation
(2) by a linear probability model (LPM) in this section. This is to show, on the one hand, that
our results do not depend on the specific functional form of the relationship of interest as assumed
by the chosen method. On the other hand, this framework allows us to provide statistical tests
on the quality of the instruments used. This model estimates participation in Agritourism as the
first stage equation and farm Survival as the second stage equation in the form of a linear 2SLS
framework. With this approach, the parameter estimates can be interpreted directly as marginal
effects. Results for the three main model specifications (analogous to Table 4) are presented in
Table 5, while parameter estimates for all explanatory variables are again relegated to Appendix B
(see Table B2).

The results show, first, that the marginal effect of Agritourism on farm Swurvival is again
significantly positive and of a similar magnitude as in the recursive bivariate probit model (about
9 to 10 pp in specifications (2) and (3)). Second, the instruments are strong according to the
test statistics for underidentification (Kleinbergen-Paap rk LM statistic rejects the null hypothesis
of underidentification at the 0.1% level) and weak identification (Kleinbergen-Paap rk Wald F
statistic of at least 187). Third, the instruments are valid according to the Hansen J statistic for
overidentification: The test does not reject the null hypothesis that the instruments are uncorrelated
with the error term at the 5% level in the preferred specification (3). Therefore, the LPMs confirm
a marginal effect of Agritourism on farm Survival of about 10 pp (which is twice as large as that

of the simple probit models from Section 4.1) and support the causal interpretation of the results.

4.4 The intensive margin of agritourism

The analysis so far has been devoted to examining the causal effect of participation in Agritourism
on farm Survival at the extensive margin. While the analysis has found overwhelming evidence
of a substantial average effect, some heterogeneity of this effect at the intensive margin also seems
reasonable. On the one hand, because of the fixed costs of providing accommodations, it seems
plausible that there is a non-linear relationship between profitability and the number of beds pro-

vided. Thus, as the number of beds increases, increasingly positive effects on the farm survival
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Table 5: Parameter estimates of linear probability models

Model (1) Model (2) Model (3)

Endogenous variable  Survival Agri- Survival Agri- Survival Agri-

tourism tourism tourism
Agritourism 0.276*** 0.103*** 0.090***

(0.027) (0.019) (0.025)

LowTourism —0.047* —0.027** —0.018*

(0.009) (0.009) (0.008)
OvernightStays 0.072*** 0.070*** 0.056***

(0.002) (0.002) (0.003)
BedsPer Facility —0.044*** —0.036*** —0.028***

(0.003) (0.003) (0.003)
Farm heterogeneity No No Yes Yes Yes Yes
Regional fixed effects No No No No District District
Observations 216,118 216,118 216,118
Hansen-J statistic 68.088*** 6.100* 5.504
Kleibergen-Paap rk 431.151%* 336.929*** 259.889***

LM statistic

Kleibergen-Paap rk 633.983 362.911 186.783

Wald F' statistic

Notes: Standard errors are reported in parentheses and are clustered at the municipality level. *** significant at
0.1 %, ** significant at 1 %, * significant at 5 % level. Farm heterogeneity includes 24 variables on farm characteristics
and 32 detailed farm type fixed effects. Parameter estimates for all farm characteristics are reported in Table B2 in
Appendix B. The Hansen-J statistic is a test of overidentifying restrictions and tests if the instruments are valid
instruments, i.e., uncorrelated with the error term. The Kleibergen-Paap rk LM statistic is an underidentification
test to evaluate whether the equation is identified, i.e., whether the excluded instruments are correlated with *
the endogenous regressor Agritourism. The Kleibergen-Paap rk Wald F' statistic tests whether the excluded
instruments are only weakly correlated with the endogenous regressor Agritourism. The Hansen-J statistic and
the Kleibergen-Paap rk LM statistic are distributed as x? with one and two degrees of freedom, respectively. The
Kleibergen-Paap rk Wald F statistics clearly exceed the critical values proposed by Stock and Yogo (2005).

can be expected. On the other hand, a (very) high number of beds may, in the long run, promote
the exit from agriculture and the transition to a pure tourism business. In summary, these two
countervailing effects warrant a more detailed analysis of the intensive margin.

We use information on the number of Beds for tourists for each farm (again from the FSS
data) as an indicator to measure the intensity of agritourism on the farm. For the 15,458 farms
offering tourist accommodation, the number of beds ranges from 1 to 179, with a mean of 11.0
and a standard deviation of 10.8 beds. The 5" (95'") percentile is 3 (30) beds. To determine the
effects, we estimate a probit model on farm Survival for the sub-population of farms involved in

Agritourism. All other variables are the same as in specification (3) of the main results Table 4.
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Regression results for the coefficients from this analysis can be found in Table B3 in Appendix B.

As reported in Table B3, the parameter estimate of log(Beds) is positive but not significantly
different from zero when this variable is included as a linear term only (specification (1)). When
the variable log(Beds) is considered in a linear-quadratic way (specification (2)), the coefficient of
the linear term becomes significantly positive at the 10 % significance level, while the coefficient of
log(Beds)? is negative (and is on the edge of being significantly different from zero at the 10 %-
level). The point estimates suggest an inverse U-shaped relationship between the number of Beds
and farm Survival, albeit estimated with considerable statistical uncertainty.

The estimated survival probabilities depending on the number of beds are shown in Figure 4.
Again, the results indicate that the effect between the number of beds and the Survival probability
is characterized by an inverse U and peaks at about 12.7 beds. The Survival probabilities for farms
with a very small or a rather large capacity are about 3 pp lower than for farms with about 10 to
15 beds. This is consistent with the expectation that farms offering only a small number of beds
will have lower profitability and that many beds may encourage exit from agriculture in favor of
a tourism-only business. However, the effects are not precisely estimated and do not significantly
differ from each other according to the 95 % confidence interval for different numbers of beds, mainly
due to the large confidence bands at the two ends of the distribution due to the small number of
observations. In summary, although we find some evidence of heterogeneous effects, the extensive
margin (offering agritourism) seems to be more important than the intensive margin (the number

of beds a farm rents out).

5 Discussion and Conclusions

In this article, we investigate the impact of agritourism on farm survival. The empirical framework
chosen allows a causal interpretation of the results and shows that offering farm-stay accommodation
is an effective survival strategy. On average, agritourism increases the probability of survival by
more than 10 percentage points over an eleven-year period and by more than 15 points for some
sub-populations. It appears to be particularly effective for conventional farms in “normal” (not
disadvantaged or difficult) locations, for part-time farms, and for farms managed by a farmer without

formal agricultural training. Thus, entry into agritourism can be seen as a powerful means of
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Figure 4: Predicted farm survival probabilities depending on the number of beds
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Notes: The figure illustrates the predicted farm survival probabilities along with the 95 % confidence interval. Pre-
dictions are based on a probit estimation of farm survival for the sample of farms offering agritourism. Parameter
estimates for all farm characteristics are reported in specification (2) of Table B3 in Appendix B. All variables except
the number of beds are set to their sample means.

diversifying the farm portfolio, increasing the overall profitability of such farms beyond the threshold
of market exit. Our analysis of the intensive margin suggests that the effect is not independent of the
intensity of agritourism on the farm. The regression results indicate an inverse U-shaped relationship
between the number of tourist beds and the probability of farm survival, with the largest positive
effect occurring at a moderate size of about 12.7 tourist beds.

Our article also contributes to the discussion on how best to use the wealth of information (big
data) that is becoming increasingly available in economic research in general and in tourism eco-
nomics in particular. The empirical analysis is based on two waves of census data on Austrian farms.
This is an extremely large data set covering the entire population of more than 200,000 Austrian

farms and includes numerous farm and farmer characteristics. For each specification within the pro-

bit, recursive bivariate probit and linear probability models, the estimated effects of participation
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in agritourism on farm survival are highly significant and robust to the inclusion of additional farm
characteristics or fixed effects at different regional levels once we control for the main farm and farm
manager characteristics. However, the magnitude of the estimated coefficients is heavily biased as
long as we do not adequately account for (endogenous) self-selection into agritourism: The simple
probit model underestimates the effect of agritourism on farm survival by about 50 %.

It appears that unobserved farm or farmer characteristics that positively affect farm survival
(e.g., the farmer’s ability, effort, managerial or entrepreneurial skills) reduce the likelihood of offering
agritourism. This explanation is intuitive, as the provision of farm-stay accommodation does not
usually require special skills and abilities and can therefore provide an easily exploitable source of
income for less productive farmers who would otherwise struggle to generate sufficient income from
agricultural production alone. Moreover, this explanation is consistent with the negative correlation
in the error terms when estimating of the determinants of participation in agritourism and farm
survival in the recursive bivariate model, as indicated by the parameter p < 0 in Table 4. As pointed
out by Mullainathan and Spiess (2017), using large data sets and adding more variables without
an appropriate identification strategy can help to predict the outcome variables accurately, but it
does not help to produce meaningful causal-——and therefore policy-relevant—estimates of the key
explanatory variables of interest.

Our findings have important policy implications, as agricultural subsidy programs for portfolio
enlargement and vertical diversification aim to increase farm profitability to prevent farm exit.
This article suggests that subsidizing entry into agritourism seems to be a promising tool for policy
makers to help farms stay in the market, especially for conventional part-time farms that rely on
on-farm income and farms that are managed by farmers without formal agricultural training. The
effect appears to be greatest for farms with moderate tourism intensity, i.e., farms with limited
capacity for tourists. Therefore, policies that promote farm survival by subsidizing investment in
on-farm tourist accommodation should target “disadvantaged” farms (part-time farms, low formal
education, etc.) and the creation of a moderate number of tourist beds, which also contributes to

the preservation of the small-scale farming structure.
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A Details on farm-level control variables

A.1 Descriptive Statistics

Table A1 shows descriptive statistics on the FSS farm-level data that are included in the analysis as
outcome and explanatory variables. This section describes and discusses these variables in detail.
A number of continuous and categorical variable enter both equations of the bivariate pro-
bit model (as well as the simple probit and the linear probability model) as control variables.
AlpinePasture is a dummy variable equal to one if the land use of a farm includes alpine pastures,
an is zero otherwise. 18.2% of farms engaging in tourism have alpine pastures, while this figure is
significantly smaller (4.8 %) not providing farm-stay accommodation. The Standard Gross Margin
(SGM) is an indicator for determining the business orientation and economic size of farm activities.
For each crop or animal production, SGM is calculated as the difference between the standard value
of the production and the standard amount of certain specific costs (mainly proportional specific
costs). The variable SGM is therefore an indicator of a farm’s expected gross margins based on
its inputs. The mean SGM is about 16,053 EUR in the total population, and is significantly lower
by nearly 2,000 EUR among farms offering tourist accommodation. Two variables measure farm
size in terms of labor as a production factor: LaborForce is the total labor force (headcount) and
includes both family members and other employees who work on the farm in a professional capacity
(full-time or part-time). FamilyLF, on the other hand, is the family labor force on the farm and
includes available family members who work (help out) on the farm at least occasionally (whether
professional or not). As shown in Table Al, the number of FamilyLF (3.8) is on average higher
than that of LaborForce (2.6), but FamilyLF can be zero in many cases (e.g., for farms run as
legal entities), while the minimum number of Labor Force is one. Both Labor Force and FamilyLF
are significantly higher on average for farms engaged in tourism. RedAgriArea is the “Reduced
Utilized Agricultural Area” in hectares with a mean of 11.9, and with agritourism farms slightly
(but significantly) smaller than other farms.? LeasedLandShare is the share of farmland leased

out in the farmland owned by the farm. The average share is 2.7 % among agritourism farms and

20The “Reduced Utilized Agricultural Area” includes land with normal yield potential (arable land, gardens, or-
chards, vineyards, vine and tree nurseries, forest tree nurseries, meadows mown several times, cultivated pastures) and
extensively used permanent grassland areas (meadows mown once, rough grazings, litter meadows, alpine pastures
and mountain meadows) converted by reduction factors.
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5.6 % among other farms, which is significantly higher. Husbandry is a dummy variable equal
to one if a farm keeps livestock, and is zero otherwise. The former is the case for about 65.1 %
of all farms. The ratio is substantially and statistically higher (82.7 %) among farms engaging in
tourism. LivestockU is the number of standardized livestock units. By definition it is equal to
zero if Husbandry = 0, and strictly larger than zero otherwise. For the total population of farms,
the average LivestockU is equal to 14.4. Interestingly, the mean value is significantly lower for
agritourism farms (13.6), although the share of husbandry is higher in this sub-population of farms.
This implies that conditional on Husbandry = 1 farms not engaging in tourism have larger numbers
of LivestockU on average than agritourism farms.

A number of categorical variables account for structural differences that are likely to impact
both farm Survival and engaging in Agritourism. Of great importance—especially for survival—
are characteristics of the type of business and the farm manager. Female is a dummy variable
that has the value one if the farm is a family farm (i.e., not a legal entity) and the farm manager
is female. This is the case in 21.7% (29.1%) of farms (not) participating in agritourism. Age
of the manager is supposed to be a central determinant of survival probabilities (controlling for
FamilyLF). We construct a categorical variable to account for the most likely differential effects
of age on survival and participation in agritourism for different cohorts.?! The reference category is
legal entity farms and family-run farms with a manager younger than fifty. This applies to 58.6 %
of all farms, while 22.8% (18.6 %) have a manager with 50-59 (60+) years of age. Older cohorts
are supposed to have a higher risk of exit if no family members are willing to take over the business

upon retirement of the farm manager.??

Training is a categorical variable indicating whether
the farm manager has obtained a formal agricultural education degree. 55.1 % of farm managers
in agritourism have exclusively practical agricultural training, but no formal technical education.
The rate is substantially higher at 62.8 % among non-agritourism farms. In both groups of farms,
the majority of those with formal agricultural education have received basic training (33.8 % and

27.4%, respectively). Only in 11.1% (9.8 %) of the agritourism (non-agritourism) farms did the

farm managers receive a higher formal agricultural education. Enterpriselype provides information

21 A total of 212 observations with missing information on the year of birth of the farm manager is excluded from
the analysis.

22Note that the unique farm identifier that is used to determine survival and exit in the data does only change if a
farm is taken over by another farm or legal entity, but not if a family member succeeds the previous farm manager
(e.g., due to retirement).
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whether the agricultural activity of the farm is carried out as a full-time farm business, as a part-
time business or as a holding of a legal person.?? Part-time business (59.5%) is more common
than full-term business (36.9 %). The relation is significantly different for agritourism farms (54.1 %
part-time, 45.4 % full-time). Legal entities account only for 0.5 % of all farms engaged in tourism,
compared to 3.6 % of the total farm population.

The variable Dif ficultyZone is measured using a five-point Likert scale indicating the degree
of difficulty of cultivation due to slopes at the farm level. It is an essential basis for the level of
agricultural subsidies. A score of 0 (4) indicates low (high) difficulty. While in the total farm pop-
ulation 60.5 % score no difficulty, this is only the case for 25.6 % among farms offering agritourism.
Together with the higher share of AlpinePasture, this shows that farms offering farm-stay accom-
modation are more often found in alpine regions. Similarly, DisadvArea is a categorical variable
for disadvantaged (less-favored) areas at the local (mainly municipality) level rather than the farm
level. Only 4.4% of agritourism farms are not located in disadvantaged areas, while this applies
to 31.2 % of the remaining farms. Disadvantaged areas are divided into mountainous areas, small
territories and other less-favored areas where the maintenance of a minimum population (density)
or the preservation of the landscape would not be ensured without subsidies. OFEPU L is a shortcut
for Osterreichisches Programm fir umweltgerechte Landwirtschaft (Austrian Program for Environ-
mentally Friendly Agriculture). In this program, measure OEFPUL A represents organic farming
and measure OEPUL B represents other low-input farming systems or practices (integrated, eco-
logical, etc.) that are considered environmentally sustainable. OEPUL B is therefore labeled as
sustainable non-organic. Only about 14.6 % of farms in agritourism are considered conventional
farms (i.e., neither OEPUL A nor OEPUL B), while this is the case for 29.6 % of non-agritourism
farms. Organic farms account for 28.9 % (7.2 %) of farms active (not active) in agritourism.

Table A1 shows substantial differences between farms that offer accommodation and those that
do not, both in terms of farm and location characteristics. Therefore, including a large number
of control variables as well as instrumenting the decision to provide touristic services is necessary

to avoid omitted variable bias and self-selection bias. To further account for structural differences

Z3A full-time farm is a business where the farm manager couple worked more than 50 % of the total working time
of the survey year on the agricultural and forestry holding and a minimum standard gross margin of 6,540 EUR was
obtained. The three types are mutually exclusive. A part-time farm is defined as a farm where the farm manager
couple worked less than 50 % of the total working time on the agricultural and forestry holding. Thus, off-farm
employment accounted for at least 50 % of the total working time.
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potentially impacting farm Survival and/or the decision to engage in Agritourism, we also include
32 dummy variables from a detailed typology of farms according to their agricultural production
focus, dividing farms into sub-categories of field crop, dairy, permanent crop, mixed agricultural,
horticultural, forestry farms, mixed farms and non-classifiable farms.?* Descriptive statistics for

these production focus fixed effects are not displayed in Table A1 for brevity.

A.2 Detailed discussion of the main results

Table A2 shows the parameter estimates for all variables (except farm type and regional fixed
effects) for both regressions explaining farm Survival and participation in Agritourism under the
recursive bivariate probit model. These results form the basis for calculating the marginal effects
reported in Table 4. In this section, we focus on the influence of the explanatory variables, which
are not discussed in the main part of the article.

A higher standard gross margin (SGM) is an indicator for the expected profitability of farming
activities. Therefore, the significant positive coefficient of SGM for farm Swurvival is not partic-
ularly surprising. In addition, a higher SGM also increases the probability for participation in
Agritourism once district fixed effects are included. Having an AlpinePasture significantly re-
duces the probability of Survival but does not significantly contribute to explaining participation
in Agritourism. The influence on farm Survival is plausible because preservation of alpine pastures
is typically laborious. It is somewhat surprising that the presence of AlpinePastures is not related
to participation in Agritourism, so it does not seem to be necessarily important to provide tourists
with their own alpine pastures, but to be located in an alpine environment (see also coefficient of
DisadvArea).

Farm size plays an important role for both dependent variables: Both variables on farm em-
ployment are significantly positively related to farm Survival and Agritourism participation rates.
Farms with higher labor force (LaborForce) and with more family workers (FamilyLF') are sig-
nificantly more likely to survive and to engage in tourism. Higher RedAgriArea (Reduced Uti-

lized Agricultural Area) increases the probability of farm Survival, but has little influence on the

24The typology originally considers 34 types. Two types in horticulture had to be combined because participation
in Agritourism could be perfectly predicted due to the small number of observations in these categories. 280 farms
classified as “not assignable” are excluded from the analysis, in part because failure to assign them to a category
meant that the SGM could not be calculated for these farms in the data set.
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Table A2: All parameter estimates of recursive bivariate probit models

Model (1) Model (2) Model (3)
Dependent variable Survival Agri- Survival Agri- Survival Agri-
tourism tourism tourism
Agritourism 0.830*** 0.395%** 0.487***
(0.0720) (0.0604) (0.0598)
LowTourism —1.071*** —0.703*** —0.519***
(0.0736) (0.0708) (0.0690)
In(OvernightStays) 0.420*** 0.433*** 0.365***
(0.00873) (0.00912) (0.0109)
In(BedsPerFacility) —0.433*** —0.355*** —0.275%**
(0.0268) (0.0261) (0.0245)
In(SGM) 0.145*** 0.0149* 0.144*** 0.0233**
(0.00437)  (0.00728)  (0.00431)  (0.00711)
AlpinePasture —0.179*** 0.0423 —0.213"**  —0.00468
(0.0287) (0.0241) (0.0262) (0.0233)
In(Labor Force) 0.0998***  0.107*** 0.0952***  0.101***
(0.00994)  (0.0159) (0.00980)  (0.0157)
In(FamilyLF) 0.272*** 0.134*** 0.273*** 0.144***
(0.00856)  (0.0157) (0.00855)  (0.0153)
In(RedAgriArea) 0.0530***  0.0173 0.0714***  0.0261*
(0.00700)  (0.0107) (0.00687)  (0.0102)
RedAgriArea Zero Flag 0.134***  —0.165*** 0.171***  —0.153***
(0.0172) (0.0335) (0.0170) (0.0324)
LeasedLandShare —0.0722** 0.199*** 0.00241 0.240***
(0.0249) (0.0516) (0.0230) (0.0497)
Husbandry —0.194**  —0.0232 —0.209***  —0.0632*
(0.0156) (0.0280) (0.0153) (0.0280)
In(LivestockU) 0.178*** 0.0646***  0.184*** 0.0481***
(0.00805)  (0.0119) (0.00808)  (0.0114)
Age (reference: <50)
50-59 —0.215%** 0.118***  —0.218*** 0.114***
(0.00931)  (0.0125) (0.00933)  (0.0125)
60+ —0.336™** 0.0672***  —0.343*** 0.0609***
(0.00979)  (0.0153) (0.00974)  (0.0153)
Female —0.114*** 0.0241 —0.110*** 0.0355**
(0.00773)  (0.0131) (0.00765)  (0.0128)
Training (reference: none)
Basic 0.0569***  0.105*** 0.0454***  0.113***
(0.00935)  (0.0142) (0.00913)  (0.0136)
Higher 0.199*** 0.212%** 0.184*** 0.198***
(0.0162) (0.0201) (0.0161) (0.0196)
EnterpriseType (reference: full-time)
Part-time —0.243***  —0.0653*** —0.240***  —0.0708***
(0.0115) (0.0151) (0.0114) (0.0150)
Legal entity —0.0189 —1.162%** 0.0241 —1.141%**
(0.0282) (0.0715) (0.0282) (0.0705)
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Table A2: All parameter estimates of recursive bivariate probit models (continued)

Dif ficultyZone (reference: Level 0)

Level 1 —0.0192 0.0713* 0.0282 0.144***
(0.0172)  (0.0281)  (0.0167)  (0.0259)
Level 2 0.137***  0.0284 0.173**  0.126**
(0.0194)  (0.0285)  (0.0177)  (0.0266)
Level 3 0.246***  —0.0811**  0.273***  0.0260
(0.0186)  (0.0288)  (0.0177)  (0.0271)
Level 4 0.487**  —0.225%*  0.482***  —(0.156***

(0.0296) (0.0385) (0.0294) (0.0376)
DisadvArea (reference: none)

Mountainous 0.236*** 0.297*** 0.132*** 0.240***
(0.0185) (0.0437) (0.0220) (0.0503)

Other disadv. 0.0812** 0.0783 0.0821** 0.117*
(0.0270) (0.0481) (0.0255) (0.0557)

Small area 0.306*** 0.101 0.122%** 0.103

(0.0226) (0.0528) (0.0233) (0.0576)
OEPUL (reference: conventional)

Organic (OEPUL A) 0.650*** 0.394*** 0.663*** 0.334***
(0.0224) (0.0270) (0.0219) (0.0250)
Sustainable non-organic (OEPUL B) 0.370*** 0.120*** 0.386*** 0.101***
(0.0126) (0.0214) (0.0124) (0.0203)
farm type fixed effects No No Yes Yes Yes Yes
Regional fixed effects No No No No District District
Observations 216,118 216,118 216,118
log-likelihood —163,856.9 —132,105.6 —130,473.3

Notes: Results estimated using the Stata command rbiprobit (Coban, 2020).
Standard errors are reported in parentheses and are clustered at the municipality level. *** significant at
0.1 %, ** significant at 1%, * significant at 5% level.

decision to offer farm-stay accommodation. Farms with RedAgriArea = 0—indicated by the cor-
responding zero flag dummy variable—have a significantly higher (lower) probability for Survival
(Agritourism).

Leasing out more land (Leased LandShare) is not associated with higher Survival probabilities.
The coefficient for this indicator is insignificant in specification (3) and even significantly negative in
specification (2). However, a higher share of land leased out leads increases the probability for partic-
ipation in Agritourism, implying that there is a substitution between land cultivation and provision
of tourism accommodation. Farms with Husbandry have a lower probability for Survival but not
for participation in Agritourism, ceteris paribus, but among Husbandry farms both Survival and
Agritourism probabilities increase with higher numbers of livestock (LivestockU).

Characteristics of the farm manager and legal forms also play a significant role in both equa-
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tions of the bivariate probit model. With Age <50 as a reference group, Survival probabilities
are significantly lower in farm manager age cohorts 50-59 and 60+, with the oldest cohort having
the lowest Survival probabilities. Similarly, farms with a F'emale manager have significantly lower
Survival probabilities (compared to farms with a male manager serving as a reference group). While
gender is not associated with a strong impact on participation probabilities in Agirtourism, age
groups above 50 both are significantly positive related to the probability to engage in tourism com-
pared to younger age cohorts. Formal Training in agriculture increases probabilities of both farm
Survival and participation in Agritourism compared to the reference category of only practical
on-farm training. In addition, higher formal education in agriculture increases both probabilities
to a higher extent than basic formal agricultural education. Compared to farms with a farmer
working full-time at the farm, part-time farms have both lower Survival and Agritourism partic-
ipation probabilities, as indicated by Enterpriselype. Farms that constitute legal entities do not
have other Survival probabilities than full-time farms, ceteris paribus, but have significantly lower
probabilities to engage in Agritourism.

Farms at locations with natural disadvantages (Dif ficultyZone) and disadvantaged geographic
areas (Disadv Area) have higher survival rates, ceteris paribus, than farms in locations without
land in cumbersome zones and in non-disadvantaged geographic areas, respectively. This is not sur-
prising given both limited outside options in very peripheral locations and the rather high amount of
public subsidies dedicated to Austrian farms in zones difficult to cultivate and in disadvantaged ar-
eas (Sinabell et al., 2019). While Survival probabilities increase with the level of Dif ficultyZone,
ceteris paribus, participation rates in Agritourism do not. According to the preferred specification
(3), only farms in moderately difficult zones (level 1 and 2) have higher participation probabilities
than farms in non-difficulty zones (the reference group). Farms in level 3 zones do not significantly
differ from the latter. Farms in zones with the highest degree of difficulty (level 4) eventually have
lower probabilities for participation in Agritourism. This may indicate that farms in level 4 zones
might be located in sites that are difficult to access for potential tourists by means of transportation
and/or too far from complementary tourism infrastructure. Among farms in disadvantaged geo-
graphic areas (DisadvArea), particularly those in mountainous areas have a higher ceteris paribus
probability for participation in Agritourism, but also those in small and other disadvantaged ar-

eas have higher probabilities compared to the reference group not located in disadvantaged areas.
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Organic and sustainable non-organic farms have significantly higher Survival probabilities and are
more likely to engage in Agritourism. Sustainable farms (and in particular organic farms) have
substantially higher probabilities both to survive and to provide tourism accommodation. Sustain-
able farms (and especially organic farms) are much more likely to both survive and provide tourist
accommodations than conventional farms.

With respect to the impact of tourism activities at the municipality level for the individual
farm-level decision to offer Agritourism, all variables have the expected sign. The coefficient of the
identifying dummy variable LowTourism is significant and negative: Thus, farms in low-tourism
municipalities have a significantly lower probability to engage in tourism, ceteris paribus. The num-
ber of overnight stays (MunTourismStays) in the municipality increases the farm-level probability
for Agritourism. The average size of tourism establishments (MunFEstablSize), measured by the
average number of beds per accommodation, is significantly negative: The larger the average accom-
modation in the municipality, the lower the probability for farms to engage in Agritourism. This
means that the composition effect (higher demand for agritourism in municipalities with small-scale
tourism facilities) outweighs the competition effect (small-scale facilities are better substitutes for

agritourism than large-scale hotels and resorts).
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B Appendix Tables

Table B1: All parameter estimates of simple probit models

Model (1) Model (2) Model (3) Model (4)
Dependent variable Survival Survival Survival Survival
Agritourism 0.544*** 0.177%** 0.179%** 0.177%**
(0.0194) (0.0185) (0.0177) (0.0189)
In(SGM) 0.145%** 0.145%** 0.152%**
(0.00439) (0.00434) (0.00437)
AlpinePasture —0.159*** —0.204*** —0.205%**
(0.0279) (0.0258) (0.0272)
In(LaborForce) 0.102%** 0.0991*** 0.0964™**
(0.00994) (0.00980) (0.0100)
In(FamilyLF) 0.274%** 0.277*** 0.290***
(0.00857) (0.00852) (0.00870)
In(RedAgriArea) 0.0521*** 0.0707*** 0.0737***
(0.00706) (0.00692) (0.00709)
RedAgriArea Zero Flag 0.135%** 0.171%** 0.187***
(0.0173) (0.0170) (0.0175)
LeasedLandShare —0.0724™* 0.00557 0.0429
(0.0250) (0.0230) (0.0237)
Husbandry —0.194*** —0.211%** —0.223***
(0.0157) (0.0154) (0.0157)
In(LivestockU) 0.180*** 0.187*** 0.200***
(0.00810) (0.00812) (0.00837)
Age (reference: <50)
50-59 —0.212%** —0.216%** —0.222***
(0.00933) (0.00935) (0.00958)
60+ —0.335%** —0.342%** —0.353***
(0.00978) (0.00973) (0.00997)
Female —0.116*** —0.111%** —0.106***
(0.00772) (0.00766) (0.00787)
Training (reference: none)
Basic 0.0581*** 0.0484™** 0.0513***
(0.00934) (0.00912) (0.00931)
Higher 0.203%** 0.190*** 0.197***
(0.0162) (0.0161) (0.0164)
EnterpriseType (reference: full-time)
Part-time —0.245™*** —0.243%** —0.245***
(0.0115) (0.0114) (0.0117)
Legal entity —0.0334 —0.00225 0.0266
(0.0280) (0.0282) (0.0289)
Dif ficultyZone (reference: none)
Level 1 —0.0181 0.0383* 0.0458*
(0.0173) (0.0167) (0.0184)
Level 2 0.141%** 0.186™** 0.186™**
(0.0196) (0.0179) (0.0195)
Level 3 0.251%** 0.286™** 0.290***
(0.0186) (0.0175) (0.0197)
Level 4 0.501*** 0.488*** 0.511%**
(0.0294) (0.0293) (0.0327)
DisadvArea (reference: none)
Mountainous 0.252%** 0.139™** 0.252%**
(0.0185) (0.0222) (0.0642)
Other disadv. 0.0848** 0.0851*** 0.158*
(0.0269) (0.0255) (0.0669)
Small area 0.309*** 0.125%** 0.150
(0.0228) (0.0234) (0.132)
OEPUL (reference: conventional)
Organic (OEPUL A) 0.678%** 0.692%** 0.718%**
(0.0215) (0.0211) (0.0221)
Sustainable non-organic (OEPUL B) 0.373%** 0.391%** 0.403***
(0.0126) (0.0125) (0.0127)
Farm type fixed effects No Yes Yes Yes
Regional fixed effects No No District Municipality
Observations 216,118 216,118 216,118 216,053
log-likelihood —121,400.5 —93,151.5 —92,165.7 —90,017.9

Notes: Standard errors are reported in parentheses and are clustered at the municipality level. *** significant at 0.1 %, ** significant at 1%, *

significant at 5% level.
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Table B2: All parameter estimates of linear probability models

Model (1) Model (2) Model (3)
Dependent variable Survival Agri- Survival Agri- Survival Agri-
tourism tourism tourism
Agritourism 0.275%** 0.102%** 0.0894***
(0.0274) (0.0189) (0.0253)
LowTourism —0.0473*** —0.0269** —0.0182*
(0.00904) (0.00859) (0.00753)
In(OvernightStays) 0.0725%** 0.0699*** 0.0556™**
(0.00212) (0.00227) (0.00250)
In(BedsPerFacility) —0.0439*** —0.0363*** —0.0279***
(0.00331) (0.00316) (0.00269)
In(SGM) 0.0540*** 0.00154* 0.0540*** 0.00186**
(0.00126) (0.000672) (0.00125) (0.000645)
AlpinePasture —0.0642*** 0.0346™** —0.0745%** 0.0201***
(0.00562) (0.00648) (0.00508) (0.00598)
In(LaborForce) 0.0239*** 0.0135*** 0.0221%** 0.0134***
(0.00243) (0.00170) (0.00236) (0.00162)
In(FamilyLF) 0.0710%** 0.0112%** 0.0714*** 0.0126***
(0.00224) (0.00160) (0.00223) (0.00153)
In(RedAgriArea) 0.0167*** —0.00519*** 0.0218*** —0.00462***
(0.00217) (0.00116) (0.00216) (0.00109)
RedAgriArea Zero Flag 0.0409™** —0.00116 0.0498*** —0.000700
(0.00573) (0.00290) (0.00562) (0.00277)
LeasedLandShare —0.0394*** 0.0222*** —0.0169* 0.0212***
(0.00838) (0.00384) (0.00760) (0.00353)
Husbandry —0.0232%** —0.00453* —0.0290*** —0.00595**
(0.00474) (0.00202) (0.00461) (0.00191)
In(LivestockU) 0.0120%** 0.00851%** 0.0145%** 0.00779%**
(0.00190) (0.00122) (0.00191) (0.00111)
Age (reference: <50)
50-59 —0.0500*** 0.0135*** —0.0501*** 0.0119***
(0.00234) (0.00142) (0.00232) (0.00141)
60+ —0.104*** 0.00830%*** —0.105*** 0.00672***
(0.00299) (0.00162) (0.00294) (0.00159)
Female —0.0271%** —0.00153 —0.0250*** 0.000386
(0.00207) (0.00126) (0.00201) (0.00117)
Training (reference: none)
Basic 0.00897*** 0.0106™** 0.00536** 0.0117%***
(0.00212) (0.00185) (0.00206) (0.00171)
Higher 0.0246%** 0.0212%** 0.0198*** 0.0207%**
(0.00312) (0.00237) (0.00309) (0.00226)
EnterpriseType (reference: full-time)
Part-time —0.0365™** —0.00945*** —0.0359*** —0.0100***
(0.00254) (0.00184) (0.00250) (0.00178)
Legal entity 0.0214* —0.0947*** 0.0277** —0.0962***
(0.00849) (0.00557) (0.00864) (0.00565)
Dif ficultyZone (reference: none)
Level 1 —0.00679 0.0239™** 0.00627 0.0353***
(0.00438) (0.00392) (0.00426) (0.00372)
Level 2 0.0250*** 0.0244*** 0.0358*** 0.0361***
(0.00478) (0.00455) (0.00434) (0.00429)
Level 3 0.0451*** 0.00959* 0.0547*** 0.0207***
(0.00467) (0.00465) (0.00431) (0.00436)
Level 4 0.105%** —0.0123 0.0987*** —0.0149
(0.00630) (0.00883) (0.00595) (0.00885)
DisadvArea (reference: none)
Mountainous 0.0616*** —0.0101* 0.0336*** —0.0153**
(0.00527) (0.00414) (0.00584) (0.00474)
Other disadv. 0.0160* —0.0154*** 0.0235%** —0.0150**
(0.00775) (0.00467) (0.00701) (0.00536)
Small area 0.0822*** —0.00724 0.0361*** —0.00448
(0.00617) (0.00414) (0.00631) (0.00453)
OEPUL (reference: none)
Organic (OEPUL A) 0.154*** 0.0916*** 0.159*** 0.0777***
(0.00512) (0.00487) (0.00489) (0.00433)
Sustainable non-organic (OEPUL B) 0.130*** 0.0113*** 0.133%** 0.0115***
(0.00401) (0.00182) (0.00390) (0.00170)
Farm type fixed effects No No Yes Yes Yes Yes
Regional fixed effects No No No No District District
Observations 216,118 216,118 216,118
R? 0.00123 0.145 0.247 0.182 0.255 0.195

Notes: Standard errors are reported in parentheses and are clustered at the municipality level.*** significant at 0.1 %, ** significant at 1%, *

significant at 5% level.
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Table B3: All parameter estimates of probit models for the intensive margin of agritourism

Model (1) Model (2)
Survival Survival
In(Beds) 0.0154 0.177
(0.0252) (0.0992)
In(Beds)? —0.0348
(0.0215)
In(SGM) 0.137%*%* 0.138%**
(0.0180) (0.0180)
AlpinePasture —0.00937 —0.00976
(0.0502) (0.0500)
In(LaborForce) 0.116* 0.112*
(0.0458) (0.0460)
In(FamilyLF) 0.236%** 0.237%**
(0.0408) (0.0408)
In(RedAgriArea) 0.0446 0.0446
(0.0291) (0.0290)
RedAgriArea Zero Flag 0.370*** 0.370%**
(0.0812) (0.0813)
LeasedLandShare —0.0967 —0.0999
(0.126) (0.126)
Husbandry —0.329%** —0.330%**
(0.0789) (0.0790)
In(LivestockU) 0.259*** 0.260***
(0.0396) (0.0394)
Age (reference: <50)
50-59 —0.115** —0.114**
(0.0368) (0.0369)
604 —0.319*** —0.320***
(0.0415) (0.0414)
Female —0.0792* —0.0800*
(0.0372) (0.0372)
Training (reference: none)
Basic 0.0669 0.0661
(0.0392) (0.0392)
Higher 0.192** 0.190**
(0.0713) (0.0714)
EnterpriseType (reference: full-time)
Part-time —0.162*** —0.158***
(0.0447) (0.0446)
Legal entity —0.346 —0.323
(0.201) (0.202)
Dif ficultyZone (reference: none)
Level 1 —0.00929 —0.0109
(0.0612) (0.0611)
Level 2 0.178** 0.177**
(0.0612) (0.0611)
Level 3 0.205%** 0.204%**
(0.0617) (0.0617)
Level 4 0.431%** 0.432%**
(0.0798) (0.0798)
DisadvArea (reference: none)
Mountainous 0.346** 0.344**
(0.106) (0.106)
Other disadv. 0.0662 0.0682
(0.126) (0.126)
Small area 0.213 0.211
(0.120) (0.120)
OEPUL (reference: none)
Organic (OEPUL A) 0.653*** 0.651%**
(0.0659) (0.0659)
Sustainable non-organic (OEPUL B) 0.572%** 0.572%**
(0.0521) (0.0520)
Farm type fixed effects Yes Yes
Regional fixed effects District District
Observations 15,419 15,419
log-likelihood —4,186.3 —4,184.6

Notes: Standard errors are reported in parentheses and are clustered at the municipality level. *** significant at 0.1 %, ** significant at 1%, *
significant at 5 % level.
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