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This article applies a discrete-choice equilibrium model with product differentiation to study the
rural tourism industry in Israel and to jointly estimate the effect of lodging and farm characteristics on
consumer preferences and firms’ costs. The model accounts for heterogeneity in tastes and technologies
and allows for unobservable product characteristics. We find evidence for technological synergy in
the joint production of agricultural goods and rural tourism services, but none in the demand. The
differentiation in the industry is the major contributor to the price-cost margin, which averages 62%. An
additional minor cause is government regulations, which restrict supply. Simulation results demonstrate
the growth potential of the industry and show that the government can play an important role in
catalyzing growth via investment subsidization, deregulation of supply and information distribution.
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Rural tourism or alternatively, agritourism, is a
rapidly growing industry in Europe and North
America, experiencing an annual growth rate
of 6%. In many rural areas it has become an im-
portant source of livelihood for the rural popu-
lation. For example, the annual proceeds from
rural tourism in England amount to $14 billion
and it provides 380,000 jobs (Arnold 2004). In
Canada, it accounts for 3% of the rural labor
force (Bollman 2005). In the United States,
in the years 2002–2004, a reported 90 million
adults took trips to rural destinations (Brown
2005). In the northern region of Israel, 10%
of the rural households are involved in rural
tourism. The reasons for the recent emergence
of tourism as an important rural economic ac-
tivity in North America, the EU, and Israel
are twofold. First, continuous growth in in-
come and leisure consumption combined with
a sharp reduction in transportation costs have
increased the demand for rural tourism (Der-
noi 1991; Williams and Show 1991; Pompl and
Lavery 1993). Second, rapid technological ad-
vances in agriculture, accompanied by a sharp
decline in the terms of trade, have induced
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exit from farming and in the past 50 years,
about 60% of the farmers in all of these regions
have left agriculture (Canada 2001; Gala 2005).
Searching for alternative sources of income,
many farmers have become entrepreneurs in
the rural tourism business (Bryden 1992; But-
ler, Hall, and Jenkins 1998).

Not only are the developmental patterns
of rural tourism in the above industrialized
countries alike, so are the forms of public
support that have accompanied the transfor-
mation process are similar (Kieselbach and
Long 1990; Stevens 1990; Bates and Wacker
1996; Fleischer and Felsenstein 2000; Hall and
Jenkins 1998). Both Israel and the EU adminis-
ter direct support policies; for example, the EU
is currently proposing to budget over $17 bil-
lion from 2007–2013 in support of tourism-
related projects in rural areas (Bendz 2004).
In the United States and Israel, governmen-
tal land policies, such as special zoning or-
dinances and the setting-aside of lands, en-
rich the rural ambience and encourage rural
tourism (Gartner 2004). Finally, in all three re-
gions, government provision of public infras-
tructure, such as transportation and commu-
nication, catalyzes the development of rural
tourism.

The outstanding growth of the rural tourism
sector, in particular rural accommodations and
public intervention, raises several important
questions. Are the current growth rates sus-
tainable and what are the industry’s prospects
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of becoming an important source of livelihood
for the rural population? Are rural tourism
and farming synergetic, or do they compete
for the same limited resources of family la-
bor and land? What are the impacts of the
differentiation, lack of information and gov-
ernment involvement in this market? Finally,
do the prices of rural accommodations exceed
marginal costs, as some analysts and observers
believe, and, if so, why?

Despite the impressive growth of the indus-
try, there is a dearth of rigorous economic anal-
yses of these questions. Brown (2005) presents
a valuable and comprehensive bibliography of
rural tourism papers. Lindberg, Johnson, and
Berrens (1997) employed contingent valuation
methods to estimate the negative externalities
created by rural tourism to the hosting com-
munities in Oregon. Slee, Farr, and Snowdon
(1997) found that rural tourism in Scotland
integrates well with the local economies and
generates a higher GDP multiplier than other
types of tourism. Vanslembrouck, Huylen-
broeck, and Meensel (2005), and Fleischer
and Tchetchik (2005) estimated hedonic price
functions for the Belgian and Israeli rural ac-
commodations industries, respectively. Both
articles focused on the impact of agriculture
on the equilibrium price for rural accommo-
dations, but did not distinguish the influence
of agriculture on production cost from its ef-
fect on consumer preferences.

The rural accommodations market consists
of a plethora of firms offering accommoda-
tions that vary in their location, amenities,
and decor. To model the differentiation in the
industry, while being parsimonious and pre-
serving the model’s tractability, we adopted
the nested logit framework, developed by
Cardell (1997), McFadden (1978) and others.
The nested logit model has been successfully
employed for the analysis of related issues,
such as demand for recreation and fishing sites
(Hauber and Parsons 2000). However, in this
article we apply a novel extension of the above
framework, developed by Berry (1994), Pakes
(1995), Fershtman, Gandal, and Markovich
(1999), and Nevo (2001). In this extended
framework, consumer-level demands are ag-
gregated to form the market share equations
of the various firms and oligopolistic pricing
equations are added to form an industrial equi-
librium model. The extension allows a joint es-
timation of both the demand and cost parame-
ters, using only aggregated firms-level data and
simulations of the industry’s equilibrium, un-
der a variety of policy and market-structure

conditions. To the best of our knowledge, this
article presents the first application of the equi-
librium version of the logit model to rural or
environment-related industries.

The article formalizes an economic model
of the rural tourism industry, followed by an
empirical application to Israel, including sim-
ulation of alternative industry structures and
government intervention.

Modeling the Rural Tourism Industry

Our presentation of the model follows the
exposition of Berry (1994), and Fershtman,
Gandal, and Markovich (1999). We begin with
the choice of accommodations by a single
consumer, continue with the population dis-
tribution and the firms’ market shares, for
given prices, and conclude with the firms’
equilibrium-pricing behavior.

Visitor Preferences

Consider a rural tourism industry with L lodg-
ing firms located in R geographically distinct
regions and serving N potential consumers.
The utility of tourist i ∈ {1, . . . , N} from stay-
ing at an accommodations firm j ∈ {1, . . . , L} is
denoted uij and depends on the attributes and
price of the firm’s accommodation units in the
following manner:

uij = x j � − �p j + � j + �ir + (1 − �)�ij(1)

where xj is a vector of the jth accommoda-
tions firm’s observed characteristics, pj is the
price per night, �, �, and � are parameters,
and � j, � ir, and �ij represent utility components,
which are attached by the consumer to unob-
served characteristics of the unit. In particular,
� j is a firm-specific component, which is com-
mon to all consumers, and � ir represents the
ith tourist’s preferences for a specific region
r ∈ {1, . . . , R}. Finally, �ij represents the i-th
tourist’s preferences for a specific firm.

The traditional interpretation for � j, � ir, and
�ij (e.g., Berry 1994) distinguishes between the
consumer and the econometrician. According
to this distinction, � j, � ir, and �ij represent
the utility derived from product attributes that
are observed by the consumer, but not by the
researcher. An alternative explanation might
be that � j, � ir, and �ij are the consumer’s util-
ity estimates for attributes that the consumer
could not observe at the time of purchase. This
explanation seems especially appropriate in
the current context of tourism services, which
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are often purchased before the time and away
from the place of consumption.

For any of these interpretations, a potential
tourist i will choose to stay at an accommoda-
tions firm j∗ that maximizes his/her utility,

j∗ = arg max
j∈{1,...,L}

uij(2)

or equivalently

uij∗ ≥ uik ∀ k �= j.(3)

This latter inequality sets the basis for the
derivation of the various firms’ market shares.

Aggregate Demand

It is necessary to introduce a few assumptions
about the population distribution of the util-
ity components that are attached to the unob-
served characteristics. Following Berry (1994),
� j is viewed as the average utility (over all
potential tourists) attached by the tourists to
the unobserved characteristics of accommoda-
tions firm j. Accordingly, the population mean
of vij ≡ � ir + (1 − �)�ij is assumed to be zero
and, hence, vij represents the distribution of
preferences around the mean.

The average utility attached by tourists to
the j-th firm is denoted �j, and given the above
distributional assumptions it equals

�j ≡ x j � − �p j + � j .(4)

The vector of mean utility of all accommoda-
tions firms is denoted �. The inequality in (3)
defines a range of utility values, uij, that ensure
that the ith consumer will choose to stay at a
unit of firm j from region r. Denoting this set
by A, we have

A ≡ {vij | �j + vij ≥ �k + vik ∀k �= j}.(5)

Denoting the cumulative distribution function
of vij by F(v), we can write an analytical ex-
pression for the percentage of tourists that will
choose to stay in guest house j,

s j (�) =
∫

A
dF(v).(6)

To complete the theoretical demand frame-
work and to derive a closed-form expression
for the market share in (6), two additional as-
sumptions are required. First, we introduce an
“outside good.” An outside good is one that
competes with rural accommodations, but its

price is exogenous to the rural tourism econ-
omy. A natural candidate, in our case, is non-
rural accommodations, i.e., rooms supplied by
the hotel industry. The hotel industry is larger
by an order of magnitude than the rural ac-
commodations industry and is oriented toward
incoming tourist (in Israel most of the rural
tourism guests are locals). Therefore, we as-
sume the prices in this industry are not affected
by changes in the rural tourism industry. The
mean utility of this outside good is normalized
to 0, that is, �0 = 0, where the subscript 0 de-
notes the hotel industry.

Second, we have to assume a specific distri-
bution for vij. Following McFadden (1978) and
Cardell (1997), the vijs are assumed i.i.d, each
distributed according to an extreme value dis-
tribution. Under these assumptions, the joint
distribution of vij is

v ∼ exp

[
−

R∑
r=1

(
Nr∑
j=1

e
v j
�

)�]

where Nr is the number of firms in region r.
The joint distribution of the vijs determines

the substitution patterns of the demand for ac-
commodations. In our case, where the vijs are
i.i.d, the parameter � determines the substitu-
tion patterns between and within regions. If
� > 0, then the degree of substitution be-
tween two accommodation units from the
same region is higher than the one between
two accommodation units from different re-
gions. Moreover, in the extreme case, where
� → 1, the elasticity of substitution between
any accommodation units that belong to dif-
ferent regions approaches zero. At the other
extreme, if � → 0, then regions do not mat-
ter and the elasticity of substitution does not
depend on the regional classification.

Employing the above distributional assump-
tions, the following closed-form expression for
firm j’s market share is derivable,

s j (�)

= e
� j

(1−�)(∑Nr

j=1 e
� j

(1−�)

)� ∑R
r=1

(∑Nr

j=1 e
� j

(1−�)

)(1−�)
.

(7)

Similarly, the market share of the outside good
is given by
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s0(�) = 1

∑R
r=1

(∑Nr

j=1 e
� j

(1−�)

)(1−�)
.(8)

The complete model, equations (1)–(8), is
known in the literature as the “nested logit”
model. As Berry (1994) notes, the nested logit
is appropriate when the substitution effects
among products depend primarily on predeter-
mined classes of products. In our case of rural
tourism, the classification of accommodation
units according to their geographical location
seems natural and predetermined. The covari-
ances between the error terms associated with
units from the same region is likely to be posi-
tive. This simply means that when choosing an
accommodation unit, its geographical location
is a relevant criterion. Therefore, if the price
of a unit is rising, a tourist will usually search
for a substitute within the same geographical
area. In this framework, the undesirable inde-
pendence of irrelevant alternatives (IIA) is re-
duced to within the region only.

It is worth emphasizing that the tourist por-
trayed in the above model does not optimize
in a hierarchical manner. On the contrary,
he/she compares all the alternative accommo-
dation units simultaneously and chooses the
one that entails the highest utility. As a matter
of fact, the only difference between the usual
logit model and the above-nested model is the
structure of the covariance matrix of the error
terms. The multinomial logit model maintains
the assumption that the covariance matrix is
diagonal, while the nested logit model allows
testing for the hypothesis of positive covari-
ance between the error terms associated with
units from the same region. For additional dis-
cussions of this point see Cardell (1997) and
Swallow and McGonagle (2005, p. 479).

Pricing

The estimation of the parameters of the de-
mand function and preference distribution
could proceed without any behavioral assump-
tions regarding the rural accommodations
firms. However, with the cost of assuming a few
common conjectures concerning the single-
firm technology and behavior and the indus-
try structure of equilibrium, one can transform
the logit model into an equilibrium model that
facilitates joint estimation of demand, behav-
ioral and technological parameters, and simu-
lations of governmental policies and changes
in the market structure.

We assume that the single firm chooses its
price to maximize short-run profits. That is,
while in the short run the firm’s attributes are
given, the price is chosen to maximize prof-
its. At the industry level, we assume that the
observed prices reflect a Nash equilibrium in
a price game. That is, each firm engages in an
oligopolistic price competition and sets its own
price to maximize profits, given the prices of
other firms.

Equipped with these assumptions, the jth
firm’s short-run behavior can be described as
the following maximization problem:

max
p j

	j = p j s j (p1, . . . , pN )N − c(z j , Ns j )(9)

where c(zj, Nsj) is the variable cost as a func-
tion of the accommodation unit’s characteris-
tics, z, and annual occupancy. Note that the
characteristics that influence the cost need not
be identical to those that affect consumer pref-
erences (z �= x). The necessary condition, char-
acterizing the best response of firm j to the
pricing of the other firms, is given by

s j +
(

p j − ∂c(z j , Ns j )
∂s j

)
∂s j

∂p j
= 0.(10)

Equation (10) sets the basis for the estimation
of the pricing behavior and the effects of the
hospitality characteristics on marginal costs.

Welfare Measurement

We measure the social welfare in the rural
tourism market by the total economic surplus,
where, as usual, producers’ surplus is given by
their profits. As for the consumers, note that
the nested logit model incorporates the as-
sumption that the marginal utility of income
is a constant, given by �. It follows that the
consumer’s surplus can be calculated as

CSi = 1
�i

E
(

max
j∈{1,...,L}

uij
)

which is the expected utility in monetary terms.
Given the specification of the utility function

in equation (1) and the distributional assump-
tions, it has been shown that the aggregate con-
sumer surplus is given by the following expres-
sion (Choi and Moon 1997):

W =
ln

(
�r

(
� j∈Nr e

� j
1−�

)1−�
)

�
.
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This formula is utilized in the simulations in the
“Simulating Variations in Product Differenti-
ation” and the “Simulations of Government
Intervention” sections.

Estimation and Simulation Procedures

In this section we introduce the equations, dis-
cuss the estimation procedure, and propose
a list of instruments to overcome the simul-
taneity and endogeneity of price and market
shares. In addition, we outline the simulation
procedure.

Empirical Specification

Dividing the natural logs of the market-share
expressions from (7) and (8), we receive the
log ratio of the market share of each rural ac-
commodations firm divided by the share of the
outside good,

ln
(

s j

s0

)
= x j � − �p j + �ln(s j/r ) + � j(11)

where sj/r is the regional market share of ac-
commodations firm j. Treating � j as an error
term, equation (11) can be used for estima-
tion. However, since it is customary in the hos-
pitality industry to measure output in terms
of occupancy rates and for numerical preci-
sion, we rewrite equation (11) in terms of
the firm’s annual occupancy rate, oj, instead
of its market share. Denoting the number of
hospitality units offered by the j-th firm by
n j , o j = Ns j

365n j
, we obtain the following equa-

tion, which is our empirical specification of the
demand equation,

ln
(

o j

o0

)
= x j � − �nln(n j ) − �p j + �ln(s j/r ) + � j

(12)

where �, �n, �, and � are parameters for es-
timation. The variable ln(nj) is added to the
right-hand side of the equation as a result of
the transformation of the dependent variables
from a market share to an occupancy rate, and
also to express the possibility that the number
of guest units may affect consumer preferences
and demand.

We are left with specifying the estimable
pricing equation. To this end, we assume that
the marginal cost function is linear in the char-

acteristics of the accommodation unit and the
number of units operated by the firm. The
latter represents the planned scale of the oper-
ation. Incorporating these assumptions, rear-
ranging (10) and substituting for ∂s j

∂p j
from the

demand equation yield

p j = z j 
 + (1 − �)
�[1 − �s j/r (1 − �)s j ]

+ � j .(13)

Equation (13) comprises two parts: the
marginal costs, zj
 , and (1−�)

�[1−�s j/r (1−�)s j ]
, which

represents the markup. The error term, �j, is
added to represent the marginal cost asso-
ciated with unobserved characteristics of the
accommodation unit and the operator’s unob-
served management skills.

Estimation Procedure and Instruments

The demand equation (12) and the pricing
equation (13) make up a system of nonlin-
ear, simultaneous estimable equations. The
estimation of this model raises several econo-
metric difficulties. First, the explanatory vari-
ables pj, sj, and sj/r are endogenous and require
instruments. Second, since � j and �j are both
functions of the unobserved characteristics of
an identical accommodation unit, they are ex-
pected to be correlated.

This implies that efficiency and hypothesis
testing require treating the estimated equa-
tions as a system. Additional difficulties in-
clude the nonlinearity of equation (13) in � and
�, and the fact that these parameters appear in
both equations, and hence cross-equation re-
strictions are needed.

The system is estimated using the gen-
eral methods of moments (for details on the
GMM estimator see Greene (2000, p. 474)
and Hansen (1982)) This estimation proce-
dure handles the aforementioned economet-
ric problems and provides consistent estimates.
Moreover, GMM requires no additional as-
sumptions regarding the joint distribution of
the error terms, and the limiting distributions
of the estimates are known, facilitating hy-
pothesis testing. To carry out the procedure
we utilized the NLOGIT 3(LIMDEP) NLSUR
procedure.

The procedure requires instruments for the
price and market shares. Instruments for the
market shares are the characteristics of
the accommodation unit that do not affect cost,
and characteristics of competing rural accom-
modation units in the region and village. The
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first group includes a regional dummy, view
ranking, a dummy for the provision of agri-
tourism activities, the surveyor’s impression of
the unit, and the provision of tourist attractions
in the village. The second group consists of the
number of other operators and accommoda-
tion units in the region and village, and total
luxury features in the regional and village ac-
commodations. These variables are correlated
with the firm’s share, but are independent of
the unit’s unobserved characteristics.

Instruments for the price are cost-shifters
that do not appear in the demand equation
and other exogenous variables that are not in-
cluded in the model, but are found to be corre-
lated with price. These include the operator’s
experience and education, type of agricultural
activity on the farm, type of village, and area
of cultivated land on the farm.

Simulation Procedure

As already mentioned, one of the main advan-
tages of the extended logit framework is its ca-
pacity to perform simulations of the industry
equilibrium under various exogenous changes.
Since the application of the logit-based simula-
tion procedure in the rural/environmental ar-
eas is rather novel, we elaborate to facilitate
future applications.

The system of market share and pricing
equations (12) and (13) for all firms makes
up an equilibrium model of the rural tourism
industry. The endogenous variables are the
prices charged by each of the L firms and the
firms’ market shares. These, in turn, determine
the oligopolistic markup, profits, consumer
surplus, and hence total economic welfare.
Exogenous to the equilibrium model are the
government policies, product differentiation,
information level, and the agricultural and nat-
ural environments. By solving the share and
pricing equations for each of the L firms in
the market simultaneously with the equations
representing other firms, we can calculate the
predicted outputs and prices in equilibrium.
Therefore, employing the estimated parame-
ters, the model facilitates simulations of the
equilibrium of the rural accommodations mar-
ket under a variety of circumstances.

In the “Simulating Variations in Prod-
uct Differentiation” and the “Simulations of
Government Intervention” sections of the
article, we present the results of simulated
variations in market structure and govern-
ment intervention, respectively. Each simula-
tion involves a numerical solution of a pair

of nonlinear equations for each firm in the
industry. A total of 2L equations (392 equa-
tions in our case), i.e., L demand equations
(12) and L pricing equations (13), are solved
simultaneously. The simultaneous solution re-
quires a computer program, which employs
Gauss’ nonlinear simultaneous-equations sub-
routine. Tchetchik, Fleischer, and Finkelsh-
tain (2007) provide the whole program for
future users who may employ it to simulate
other markets with differentiated products.
The next section is devoted to a presentation
of descriptive statistics for the variables used
in the estimation. In addition, we provide a
short description of the Israeli rural accom-
modations industry, focusing on its growth and
profitability.

Rural Tourism in Israel

Exhibiting an annual growth rate of 15%, ru-
ral tourism has been the most rapidly grow-
ing economic activity in rural areas of Israel
in the last 20 years (Fleischer, Engel, and
Tchetchik 2005). Currently, the industry con-
sists of 8,000 accommodation units, situated
in about 210 rural communities, semi-coopera-
tives (Moshavim), collectives (Kibbuzim), and
nonagricultural rural towns. They are located
in five distinct geographical regions (R = 5).
Most of the visitors are local inhabitants from
urban centers. International tourists rarely stay
over.

Data

The data originate from a cross-sectional face-
to-face survey of 200 private rural accom-
modations operators taken during the year
2000, and by taking a tour of the hospitality
units and related facilities. The surveyed op-
erators represented 23% of the 886 rural ac-
commodations firms in Israel in that year. We
excluded 69 firms located in collective commu-
nities (the Kibbuzim) and focused on private
operators from Moshavim, villages, and small
rural towns. Since no official statistics regard-
ing private rural accommodations firms were
available, information for the construction of
the sample was collected from special guide-
books, regional tourism associations, the yel-
low pages, and several Internet portals.

We employ a random stratified sample with
regional- and village-type strata. Within each
village, a given proportion of the operators
were randomly chosen. Of a total of 100
communities and 817 operators, we sampled
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19 communities and 200 operators: the 19
rural communities included nine Moshavim,
seven noncooperative villages, and three small
rural towns; 198 interviews were completed
successfully, i.e., there were no missing obser-
vations for the main variables. The regional dis-
tribution of the operators was: Upper Galilee
(54%, 49%); Western Galilee (22%, 23%); Sea
of Galilee (10%, 11%); Golan Heights (11%,
14%), and Arava Desert (3%, 3%), where the
first and second number in each pair represent
the regional shares in the sample and popula-
tion, respectively. It can be seen that the two
distributions are very close. We compared our
estimate of the number of units in the indus-
try to an independent estimate, derived from a
census conducted by the ministries of Tourism
and Agriculture. The total number of accom-
modation units in our sample is 720 and in-
flating it to the population level, one gets an
estimate of the total units in the population of

Table 1. Descriptive Statistics of Regression Variables and Instruments

Variables Mean Std. Dev. Coeff. of Var.

Firm market share 0.00093 0.0009 0.97
Within-region market share 0.03 0.04 1.33
Occupancy rate 0.30 0.13 0.43
Price ($ per unit per night) 70.81 16.36 0.23
% Log cabins out of firm’s units 0.22 0.39 1.77
Value of luxury elements ($) 1313 1067 0.81
No. of special amenities (e.g. bath oils) 2.68 2.27 0.84
No. of units (per firm) 3.64 2.81 0.77
Unit size (square meters) 33.76 11.18 0.33
No. of years since establishment of firm 6.27 5.35 0.85
Educationa 2.97 0.96 0.32
No. of agrotourism activities 0.22 0.55 2.5
Spectacular view (Dummy) 0.46
Upper Galilee(Dummy) 0.54
Tourism village status (Dummy) 0.36
Breakfast included (Dummy) 0.29
Livestock farm (Dummy) 0.04
Orchard farm (Dummy) 0.36
Flower farm (Dummy) 0.02
Greenhouse farm (Dummy) 0.02
Active farm (Dummy) 0.41
Instruments
No. of other firms in the region 71 39.02 0.55
No. of other units in the region 269.81 176.7 0.65
Total regional investment in luxury ($) 88,812 42,310 0.48
Farm cultivated land (acres) 1.5 3.75 2.5
Surveyor rating (1-5) 2.9 0.62 0.21
Nonagricultural community (Dummy) 0.18
Moshav (Dummy) 0.46
No. of other firms in the village 14.21 7.77 0.55
No. of other units in the village 51.9 33.39 0.64
Total village investment in luxury ($) 17,715 10,386 0.59

a 1—elementary, 2—junior, 3—high, 4—BA, 5—MA.

3,156. This number deviates by only 2.0% from
the official number reported by the Israeli Min-
istry of Agriculture (MOAG 2001).

The operators’ questionnaire included a
wide range of questions concerning the charac-
teristics of the hospitality units, the landscape,
and available tourist activities, the capital and
labor inputs of the owners and the annual
performance of the business. Owners with
an active farm were also asked about the
agricultural elements relevant to the accom-
modations. Finally, owners were asked about
their demographic and personal characteris-
tics. Table 1 presents the variables and instru-
ments employed in the regression analysis and
their descriptive statistics.

Economic Indicators

The industry’s annual revenue and gross prod-
uct are estimated by aggregating the revenue



560 May 2008 Amer. J. Agr. Econ.

Table 2. Comparison with the Hotel Industry
(per unit in 1999)

Rural
Variables Tourism Hotelsa

Occupancy rate 30% 61.8%
Annual revenue 12,326 24,744
Value added 10,263 13,711
No. of employees 0.04 0.69
Labor cost 353 9,998
Return to equity and

owners’ labor
8,760 2,805

Return to equity 4,285 2,805

aSource: CBS (2000).

and added value of the sampled firms, and then
inflating these aggregate values by 4.34 (we
sampled 23% of the population, 4.34 = 1/0.23)
to represent the whole population. Total rev-
enue for the private owners of rural accom-
modations (represented by our sample) was
$32 million in 1999. Including rural accommo-
dations in collective communities, total indus-
try revenue is estimated at $76 million in 1999
and $115 million in 2004 (Fleischer, Engel, and
Tchetchik 2005). The total industry net prod-
uct was $63 million in 1999 and $96 million
in 2004. In 2004, the rural tourism product was
about 6.7% of Israel’s agricultural product and
7% of Israel’s total tourism product.

It is instructive to compare the economic
performances of a typical rural accommoda-
tion unit and an average hotel unit (table 2).
While occupancy rate and revenues in the ho-
tel industry are twice as large, the value added
in the hotel industry is only 30% larger than
in the rural accommodations industry. In con-
trast, the return to equity in rural accommo-
dations is 1.5 times larger that in the hotel
industry.

Taking into account that the investment in
a rural accommodation unit is only $24,000,
significantly less than the capital requirements
for an average hotel room ($60,000–$100,000),
this implies that the rate of return to equity
and owners’ labor in the rural accommoda-
tions industry (approximately 37%) is much
larger than the rate of return in the hotel in-
dustry. Note, however, that accounting for the
alternative cost of the owners’ labor, the per
unit rate of return to equity as a percentage of
the capital investment equals 18%.1 These fig-
ures, specifically the rate of return to equity

1 The “return to equity” figure in table 2 equals the revenue mi-
nus the variable cost including all materials, wages for hired labor,
and the alternative cost of the owner’s labor. The latter is calcu-
lated based on the operator’s alternative occupation and associated
wages and reflects the owner’s real opportunity cost.

and owners’ labor, far exceed the “normal
rate of return” and allude to the existence
of imperfect competition in the rural tourism
market. Moreover, the ratio of the “return to
equity” to revenue, which serves as a proxy of
the markup, averages 35%. Since some of the
“owner labor,” such as time devoted to mar-
keting, does not change with the actual occu-
pancy and therefore should not be considered
as part of the marginal cost, the “return to eq-
uity” makes a lower bound to the real markup.
On the other hand, the ratio of the “return to
equity and owner’s labor” to revenue, which
can be considered as an upper limit of the
markup, averages 71%.

Role in Regional Economies

The above assessment indicates that total rev-
enues from rural tourism make up only a small
share of the total agricultural or tourism rev-
enues. However, in some rural regions, tourism
has become a significant source of livelihood.
This is demonstrated by shares of (part- and
full-time) rural accommodations employees in
the total labor force of the various regions: up-
per Galilee (6.5%), Western Galilee (3.5%),
Golan Heights (5%), the Sea of Galilee and
its surroundings (6.5%), and the Arava desert
(11%).

To examine whether the profits from tourism
constitute an important source of income for
families who operate a rural accommodations
business, we estimated the agricultural and off-
farm incomes of the operators. To evaluate
the farm income we collected data regarding
the cultivated areas, crop types, and livestock
quantity of each operator. These physical units
were multiplied by norms of profits per unit of
farming activity, taken from Hadas (2003). To
estimate off-farm income, we collected data re-
garding the off-farm occupation and hours of
work of each household’s member and multi-
plied these hours by the wage per hour by oc-
cupation, from the CBS (2000). Table 3 reports
the results. The average income for an active
farm is $67,378 and for nonfarmers, $50,204.
Revenues from tourism account for half of the
household income while the other half is split
evenly between agriculture and nonfarm in-
come. The share of income from tourism for
the nonfarm household is higher and accounts
for 61% of the total income.

Estimation Results

This section presents an econometric estima-
tion of structural equations (12) and (13).
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Table 3. Income Estimates, Operators of Rural Accommodations (2005 US $)

Farmers Nonfarmers

Income Source US 2005 $ % of Family Income US 2005 $ % of Family Income

Rural tourism 34,182 50.73 30,482 60.72
Agriculture (1) 16,738 24.84 0 0
Off-farm occupation(2) 16,458 24.43 19,722 39.28
Total family income 67,378 100 50,204 100

Sources:
(1) (Hadas 2003).
(2) CBS (2000), Wages by occupation.

The results are used in the following sec-
tions to simulate and assess the impact of
product differentiation, the industry’s growth
prospects, and the potential impacts of govern-
ment intervention.

Tourist Preferences

Table 4 reports the GMM estimates of the
demand-equation parameters. For the statisti-
cally significant coefficients, we also report the
marginal effect of each variable on the num-
ber of sold nights and the demand elasticity.
We find that the unit characteristics, its price,
the region, and the village amenities and in-
frastructure all have a statistically significant
effect on the demand. Not surprisingly, for a
good with many close substitutes, the demand
for each unit is quite elastic: the price elastic-
ity of the demand equals −1.76. The “nested
logit” parameter � = 0.35 and is statistically
significant, indicating that the degree of substi-

Table 4. GMM Estimates of Demand Parameters

Variable Coefficients Standard Error Marginal effecta Elasticitya

Constant −6.4764∗ 0.3876
Priceb (NIS per night) 0.0039∗ 0.0006 −0.63∗ −1.76∗

Spectacular view −0.0509 0.0503
Luxury elements 0.0847∗ 0.0150 13.71∗ 0.71∗

Upper Galilee 0.6094∗ 0.1490 98.70∗ 0.50∗

No. of units (ln) −0.2481∗ 0.0790 −40.18∗ −0.39∗

Agrotourism activities 0.0102 0.0492
Special amenities 0.0511∗ 0.0226 8.28∗ 0.20∗

Active farm −0.0866 0.0639
Log cabin 0.1918∗ 0.0779 31.08∗ 0.06∗

Breakfast included 0.2142∗ 0.048 34.70∗ 0.19∗

Tourism village 0.1331∗ 0.0573 21.56∗ 0.070∗

Unit size 0.0706∗ 0.0329 11.43∗ 0.36∗

�b 0.3465∗ 0.17315
GMM criterion 24.32
Generalized R2 = 0.68

aSignificance was calculated using the Delta Method (for details on the Delta Method see Davidson and Mackinnon (2004, p. 200).
bThese coefficients are common to both demand and pricing equations.
Note: Significance at 0.05 is denoted by an asterisk (∗).

tutability among units within a region is consid-
erably larger than the substitutability among
units of different regions.

The Upper Galilee region, which is rich in
nature reserves and rural landscapes, is found
to be more attractive than the others regions.
In comparison to the industry’s average oc-
cupancy rate, the rate in this region is higher
by 275%. However, the effect of the specific
unit’s view is not significantly different from
zero. Tourism village status raises the occu-
pancy rate of the units in the village by 6%.
Communities that are granted this status en-
joy government investment in infrastructure
and amenities, such as promenades and parks,
parking, and signposts. These, in return, in-
crease demand.

The variables describing the “quality level”
of the unit (luxury elements, amenities, unit
size, percentage of log cabins on the premises,
and breakfast availability) are all positive
and significant. An increase in any of these



562 May 2008 Amer. J. Agr. Econ.

attributes will lead to an increase in the de-
mand for the unit. For example, an addition of
NIS 1,000 (or $236) invested in a luxury ele-
ment, such as a whirlpool bath, increases the
occupancy rate by almost 4%. These findings
may explain the present trend in the Israeli ru-
ral accommodations industry to position the
units as luxury units.

The interpretation of the coefficient of
ln(no. of units) requires special caution. By
the manipulation employed to transform the
dependent variable from a market share to an
occupancy rate, this coefficient is expected to
equal −1. However, the number of units on
the premises may also be a factor affecting
consumers’ preference for the unit. The fact
that the coefficient is significantly larger than
−1 implies that the average consumer prefers
accommodation units that are part of a com-
plex of several units. Considering that the av-
erage number of units per firm was 3.6 in 2000,
and that rural tourism in this period was based
on families accompanied by children, these re-
sults are not surprising.

Finally, agriculture does not seem to affect
demand for rural accommodations. Neither
the presence of an active farm on the premises,
nor the offering of agritouristic activities by
the operator, have statistically significant ef-
fects on the attractiveness of the unit to visi-
tors. However, the above results should not be
interpreted as an indication that the rural farm
ambience is not important. Since many active
farms are present in any of the five regions in
our sample, the econometric analysis could not
identify the impact of the special atmosphere
created by agriculture on the demand for ru-
ral accommodations. Moreover, as will be seen
further on, farming is found to be synergistic
with the production of rural accommodations
services.

Firms’ Pricing

The GMM estimates of the parameters of the
marginal-cost/pricing equation are reported in
table 5. The most important finding is that the
pricing in the rural tourism industry deviates
significantly from a competitive, marginal-cost
pricing. Our estimate of the “markup formula”
(in equation 13) is significant at 1%2 and av-
erages 62%. This result is within the range de-
rived from the accounting evidence in table 2.
Thus, we can conclude that the industry is char-

2 The significance was calculated using the bootstrapping proce-
dure (for details see Efron 1998).

acterized by a sizable price-cost margin. We
hypothesize that the large markup is the result
of differentiation among the firms, imperfectly
informed consumers and government regula-
tions that restrict supply. Decomposition of the
price-cost margin and identification of the vari-
ous factors that hinder competition in the rural
tourism industry are carried out in the follow-
ing sections, based on simulations.

The coefficients of the various characteris-
tics reflect the impact of the specific attribute
on marginal cost and not on price (Berry,
Levinsohn, and Pakes 1995). A positive value
means that the attribute is associated with an
increase in marginal cost. For example, an in-
crease of one unit of luxury elements (one unit
equals $236) results in an increase of NIS 10
($2.36) in the marginal cost per unit per night.
Three sets of factors are found to affect the
marginal cost. The first is the quality attributes
of the accommodation unit. The second is the
characteristics of the adjoining farm, and the
third is the attributes of the operator and his
or her family. Starting with the first, the es-
timated equations recover the marginal cost
of the quality characteristics. For example, the
cost per night of an additional amenity is al-
most NIS 9 ($2.1), of increasing the unit by
10 square meters, NIS 6 ($1.4) and of serving
breakfast, NIS 29 ($7).

The coefficients of the dummy variables for
the different types of farms are all negative (the
omitted variable is no farm). This result means
that the marginal costs of a rural accommoda-
tions firm with an active farm are lower than for
one without a farm. This result points to the ex-
istence of technological synergy in the joint op-
eration of farming and rural accommodations.
The estimated regression shows that the cost
per night in a business located on a flower farm
may be as much as 42% lower than a tourism
business without a farm. The sources for this
synergy maybe several intrinsic characteristics
of an active farm.

First, the operator can perform many tasks,
such as taking reservations by phone, simulta-
neously with the farm routines. Moreover, the
visitors need the operator in the early morn-
ing before they leave and in the late after-
noon when they return. Farmers can adjust
their work schedule to meet these needs. Sec-
ond, most rural accommodations businesses
require only part-time workers, for tasks such
as cleaning, gardening, and maintenance. La-
borers who are employed on the farms may
perform such duties by exploiting free time be-
tween farm routines.
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Table 5. GMM Estimates of Marginal Cost Parameters and Markup

Variables Coefficients Standard Error Elasticity

Constant 46.8598 35.2496 –
Luxury elements 10.2913∗ 1.2123 0.19
Number of units 3.0930∗ 0.6753 0.04
Special amenities 8.7987∗ 1.9065 0.08
Livestock farm −30.8067∗ 12.8460 −0.004
Orchard farm −15.3373∗ 7.1422 −0.02
Flowers farm −49.2144∗ 16.3806 −0.006
Greenhouse farm −35.8025∗ 18.9982 −0.002
No. of years since

establishment of firm
−2.3705∗ 0.6095 −0.05

Breakfast included 28.6219∗ 7.2568 0.03
Education −2.1757 2.7872 −0.022
Unit size 5.9067 4.9104 0.07
Generalized R2 = 0.22

Note: significance at 0.05 is denoted by an asterisk (∗).

A third reason for the synergy is the com-
mon capital employed in both farming and
tourism. Examples are gardening equipment,
storage facilities, and infrastructure, such as
water pipes, sewage and drainage systems,
farm roads, and parking. Lastly, but no less im-
portant, are governmental regulations that fa-
vor farmers. Active farmers are issued permits
to employ foreign Thai laborers whose wage
rate is considerably lower than that of Israeli
employees. In addition, active farms are allo-
cated a water quota for irrigation, for which
the price is much cheaper than urban nona-
gricultural water. Finally, 95% of the land in
Israel is state-owned. In comparison to op-
erators of accommodations in nonagricultural
settlements, farmers who operate accommoda-
tion units are charged lower rent by the state.
By comparing labor, water, and land costs be-
tween farmers and nonfarmers we found that
the subsidies to farmers lower the cost of the
tourism operation by $2.25 per unit per night.
This means that government regulations and
subsidies are responsible for a reduction of
20%, 30%, 27%, and 50% in production costs
on the flower, livestock, greenhouse, and or-
chard farms, respectively. The other 80%, 70%,
73%, and 50%, respectively, of the cost saving
stems from the technological synergy and is ex-
pected to exist in other regions and countries.

As already mentioned, an additional set of
factors that affect marginal cost are the op-
erator’s characteristics. More experienced and
educated operators run the business more ef-
ficiently. An additional year of experience or
higher education lowers the cost per night by
NIS 2.4 ($ 0.6). Marginal costs are also affected
by the planned scale of the operation, mea-

sured by the number of units. The positive co-
efficient indicates an increasing marginal cost
in the planned scale of the operation.

Goodness of Fit

Since our estimation procedure is based on
instrumental variables, the usual R2 statistic
is inappropriate as both a selection criterion
and a measure of goodness of fit (Pesaran and
Smith 1994). One way of assessing the good-
ness of fit, in such cases, is by comparing the
predicted versus actual distributions of the en-
dogenous variables. Table 6 lists the moments
of the two distributions of occupancy rates and
prices. The average occupancy rate predicted
by the estimated model is 29%, compared with
an actual average occupancy rate of 30%. The
average predicted price of NIS 296 deviates
from the actual average price of NIS 300 by
only 1%. In both cases, the moments of the pre-
dicted distribution are quite similar to those of
the actual one.

Table 6. Moments of Actual and Predicted
Distributions

Observed Rate Predicted Rate

Occupancy Price Occupancy Price
(%) (NIS) (%) (NIS)

Mean 30 300 29 296
Median 28 287 25 281
Maximum 92 556 98 529
Minimum 4 142 13 193
Std. dev. 13 69 12 62
Skewness 1.13 0.9 2.07 0.9
Kurtosis 2.72 1.7 6.61 0.7
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We also computed the generalized R2 statis-
tics for the two equations (Pesaran and Smith
1994), which is an asymptotically valid selec-
tion criterion for models that are estimated
with instrumental variables. The calculated
generalized R2 statistics for the demand and
supply equations are 0.68 and 0.22, respec-
tively, providing a reasonable goodness of fit.

Simulating Variations in Product
Differentiation

In this and the following section, we employ
the estimated parameters to calibrate the share
and pricing equations and use the calibrated
equations to simulate the equilibrium in the
rural tourism industry. This section is devoted
to examining the impact of product differen-
tiation and the next section to simulating gov-
ernment interventions.

Table 1 shows large coefficients of varia-
tion (CVs) for the quality characteristics of
the units: luxury elements, percentage of log
cabins, size, and special amenities. These large
CVs, ranging from 0.33 to 1.7, demonstrate that
the differentiation in the industry is substan-
tial. In the following, we adopt the definitions
of horizontal and vertical differentiation from
the theoretical and empirical IO literature
(e.g., Tirole 1988 and Schmalensee and Willig
1989). The accommodation units are vertically
differentiated by the observed quality charac-
teristics, such as “size,” “luxury elements,” and
“special amenities,” and are horizontally dif-
ferentiated by their geographical location, as
well as by whether they are located near an ac-
tive farm or not. The nested logit model that
accounts for both vertical and horizontal dif-
ferentiation allows a simulation of the industry

Table 7. Equilibrium with Minimal Vertical Differentiation

Absolute Relative
Change Change (%)

Aggregate sold nights 57,514 83.2
Average occupancy rate 0.22 78.3
Arava Desert market share 0.0003 0.6
Sea of Galilee market share 0.01 16.5
West Galilee market share −0.02 −15.7
Golan Heights market share −0.02 −15.8
Upper Galilee market share 0.02 3.4
Aggregate consumer surplus (000 $) 8,086 111.3
Aggregate firms’ profits (000 $) 2,488 80.6
Aggregate welfare (000 $) 20,912 202.0
Average markup −0.25 −40.1
Average price ($) 46.62 66.1

equilibrium with various degrees of differenti-
ation. This facilitates the decomposition of the
price-cost margin to its sources: vertical differ-
entiation, horizontal differentiation, and regu-
lations that restrict supply.

Vertical Differentiation

At early stages of the industry’s development,
accommodation units were based on the ren-
ovation of old residential and farm buildings.
In later years, units were designed and con-
structed specifically to serve tourists, gradually
turning into luxury units for the up-scale mar-
ket. A very recent trend is the building of log
cabins which, in Israel, are considered a sign of
luxury and quality. This historical progression
of the industry has led to substantial vertical
differentiation (table 1). It can be seen that
the CV of unit size equals 33%, and that of
the quality characteristics, such as investment
in luxury, provision of special amenities, and
existence of log cabins is above 80%.

We simulate the impact of vertical dif-
ferentiation on industry equilibrium and its
contribution to the price-cost margin. Table 7
reports the results when vertical differentia-
tion is minimized by simulating an equilibrium
with all firms positioned at the 66% mark of
the luxury end. That is, we simulate a situa-
tion in which 66% of the cabins offered by
each firm are log made, the cabins’ size is
66% of the largest cabin in the industry, the
investment in luxury elements is 66% of the
highest investment, and the number of special
amenities offered by the firms stands at 66%
of largest number of amenities provided by an
Israeli rural accommodations firm. We then ex-
amine the impact of this change on industry
performance.
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Table 7 shows that these changes have a dra-
matic effect on the industry. The average oc-
cupancy rate and total number of sold nights
increase by 80%. In terms of the regional dis-
tribution, the main beneficiary is the Sea of
Galilee area, which is currently characterized
by old and elementary units. The losers are the
Golan Heights and Western Galilee regions,
which are presently positioning their units at
the upper end.

The price is affected by two opposite influ-
ences. The enhanced luxury attributes increase
both the demand and marginal cost, leading to
a price rise, whereas the reduction in the differ-
entiation increases competition and decreases
the markup by 40%. The combined effect is a
66.1% hike in the average price. Despite the
price increase, the above changes enhance the
consumer’s surplus and welfare. The increase
in the luxury and size and the provision of ad-
ditional amenities more than compensate for
the price hike.

Horizontal Differentiation and Information

Horizontal differentiation is introduced into
the nested logit model by means of the stochas-
tic term �ij, which represents the idiosyncratic
preference of consumers for a specific unit.
Since E(�ij) = 0, a possible approach to mod-
eling changes in horizontal differentiation is
to add a scale parameter,
 , such that the new
error term, �̃ij, is given by �̃ij = 
�ij. Since an
increase in 
 increases the heterogeneity in
consumer preferences, a smaller 
 represents a
less horizontally differentiated industry. Tech-
nically, one way to implement these changes
is by scaling up all the deterministic demand
parameters.

Indeed, table 8 reports the changes in the
industry equilibrium with all the deterministic
demand parameters scaled up by 5% to 25%,
which is equivalent to a reduction of 4.8% to
20% in the standard deviation of �ij. The first

Table 8. Changes in Horizontal Differentiation and(or) Information

Percentage Change 5% 10% 15% 20% 25% Elasticitya

Aggregate nights 1535 3808 5838 7920 10184 0.54
Average occupancy rate 0.01 0.02 0.03 0.04 0.05 0.64
Aggregate Consumer Surplus (000$) 476 783 1064 1349 1661 1.04
Aggregate profits (000$) −82 −126 −176 −220 −272 −0.41
Aggregate welfare (000$) 394 657 888 1129 1389 0.61
Average markup −0.01 −0.02 −0.04 −0.05 −0.06 −0.55
Average price ($) −2 −4 −6 −7.4 −9 −0.38

aAverage of arched elasticities.

five columns present the actual changes and
the last column reports the elasticity of each
variable with respect to the scale parameter.
The simulation can be interpreted as either a
decrease in horizontal differentiation or an in-
crease in information, reducing the variance of
the stochastic terms of the utility.

As expected, the decrease in differentiation
or increase in information raises competition
and reduces the price-cost margin, average
price, and firms’ profits. These changes lead
to enhanced consumer surplus and aggregate
economic surplus. The reported elasticities
provide some indication of the magnitude of
these effects. Except for the consumer surplus
that increases at the same rate as the increase
in information, all other variables change at
lower rates. In particular, a 50% decrease in
the standard deviation of �ij would reduce the
price-cost margin by 55%. Thus, horizontal dif-
ferentiation is a major factor in determining
the oligopolistic markup.

Simulations of Government Intervention

Intervention by the Israeli government in the
rural tourism market comprises several di-
mensions. First, the construction, number, and
location of accommodation units is heavily reg-
ulated. The government of Israel owns 97% of
rural lands and manages them via the Israeli
Land Authority. In addition, the local and re-
gional planning committees of the Ministry of
the Interior regulate construction and deter-
mine the units’ design, such as their maximal
size.

Despite the regulations, the government
encourages growth of this sector. First, govern-
ment provides a subsidized loan and guaran-
tee program. Second, by declaring the whole
village a “tourism village,” the government
provides local public goods through infrastruc-
ture and public amenities, such as promenades,
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parks, roads, parking and signposts. Third,
the Ministry of Agriculture supports infras-
tructure improvement targeting operators of
tourism businesses with active farms. This sec-
tion compares the various support programs
and analyzes the effects of government regu-
lation on industry equilibrium.

Support Policies

In recent years, the Israeli Tourism Ministry
has allocated $2,500,000 annually (2.5% of its
development budget) to the support of ru-
ral tourism. This budget suffices to grant four
additional villages “tourism village” status
and upgrade their infrastructures and public
amenities. In the simulation below, we consider
the investment in four additional tourism vil-
lages, one in each region, excluding Arava
where all communities that host tourism have
already been granted “tourism village” status.
We compare the investment in public goods to
a program that provides subsidized capital for
investment in quality elements of the accom-
modation units. Since the competition in the
industry is imperfect, such a change has the po-
tential to reduce prices and enhance welfare.
Thus, both programs may mitigate market fail-
ures and increase welfare.

It is apparent from table 9 that both pro-
grams fulfill their main objective of increas-
ing economic welfare. The upgrading of the
local public goods in additional villages in-
creases demand for rural tourism, although
it reduces the vertical differentiation and the
markup. The net result is a decrease in prices

Table 9. Direct Subsidy versus Investment in Local Public Good

Public Good Direct Subsidy

Absolute Absolute
Change (%) Change (%)

Average price −0.12 −0.2 −6 −8.8
Average markup −0.001 −0.2 0.6 9.8
Sold nights 1,761 2.5 5,563 8.0
Average occupancy rate 0.01 2.5 0.02 7.9
Arava Desert market share −0.002 −3.2 0.0002 0.4
Sea of Galilee market share 0.0003 3.1 0.0002 0.2
West Galilee market share −0.003 −1.9 0.0001 0.1
Golan Heights market share 0.06 6.6 −0.0002 −0.2
Upper Galilee market share −0.005 −0.8 −0.0004 −0.1
Consumer surplus ($) 490,000 6.7 1,027,000 14.1
Firms’ profits ($) 71,000 2.3 240,000 7.8
Government expenditure ($)a 402,000 402,000
Welfare rural market ($) 561,000 1.5 1,267,000 12.2

aThe total investment of $2,500,000 was adjusted to fit sample size to $402,000.

and an increase in consumer surplus and wel-
fare. The fall in prices shrinks firms’ per night
profits. However, the increased demand ele-
vates occupancy rates and the net result is a
rise in aggregate profits. The increase in eco-
nomic surplus in the industry is larger than
the government expenditure, resulting in a
net increase in welfare. However, this analy-
sis omits the general equilibrium effects, such
as the potential shrinkage of the nonrural
hotel industry. Therefore, the results regard-
ing social welfare should be interpreted with
caution.

The direct subsidy reduces marginal cost and
although the average markup increases, mar-
ket prices decrease by almost 10%. This leads
to an increase in consumer surplus. The net
effect of the fall in prices and increase in oc-
cupancy rates on aggregate profits is positive.
Once again, since the gain in economic sur-
plus exceeds the government expenditure, the
net change in welfare is positive. However, the
above caveat also applies here. A comparison
of the two support programs reveals the advan-
tage of the direct subsidy over the investment
in local public goods.

Synergy with Agriculture

In the presence of synergy between farming
and rural tourism, exits from farming can ad-
versely affect the rural hospitality industry.
However, agricultural support policies that are
intended to preserve small family farms may
indirectly benefit the rural tourism industry.
To examine the quantitative effect of these



Tchetchik, Fleischer, and Finkelshtain Differentiation and Synergies in Rural Tourism 567

Table 10. Farming and the Equilibrium in the Rural Tourism Market

Leaving Agriculture Supporting Farmers

Absolute Change Absolute Change
Change in % Change in %

Average price ($) 2.1 3 −6 −7.6
Average markup −0.023 −3.6 0.09 14.47
Sold nights −2,200 −3.2 5,442 7.90
Average occupancy rate −0.008 −2.7 0.02 6
Arava share −0.0014 −2.7 0.0006 1.2
Sea of Galilee share −0.0012 −1.4 −0.001 −0.6
West Galilee share −0.0006 −0.5 −0.004 −3.2
Golan Heights share 0.0004 0.4 0.001 1.2
Upper Galilee share 0.0028 0.4 0.003 0.5
Consumer surplus ($) −294,000 −4.0 962,000 13
Aggregate firms’ profits ($) −101,000 −3.3 228,000 7.4
Farmer’s profits ($) −101,000 −6.9 374,000 25.8
Welfare rural market ($) −394,350 −3.8 1,190,000 11.5

phenomena, we simulate the equilibrium in
the rural tourism industry for the two sce-
narios. The results are reported in table 10.
In the first scenario, we simulate an extreme
case in which all of the operators of rural hos-
pitality businesses quit farming. In the sec-
ond, a subsidy is granted to operators of rural
tourism businesses who own an active farm.
The subsidy is of the amount of $2,500,000,
which is identical to the subsidy budget ex-
amined in the simulations in the previous
subsection.

As expected, in the scenario in which ru-
ral accommodations operators quit agricul-
ture, farmers no longer enjoy the synergy effect
and they face an increase in costs, resulting
in an increase in the price of hospitality units
and a reduction in occupancy rates and wel-
fare. The surprising result in table 10 is the
moderate level of these changes. On average,
prices increase by only 3% and occupancy rates
fall by only 2.7%. We should emphasize, how-
ever, that due to the existence of many active
farms in all regions, the econometric analysis
could not identify the impact of the farm on
demand, so one should not interpret these re-
sults as an indication that rural-farm ambience
is not important.

The “support for farmers only” program
yields results similar to those from the gen-
eral direct subsidy. The decreasing price and
increases in occupancy and welfare are of the
same order of magnitude as in the case of
the general subsidy. However, farmers’ prof-
its increase by 26% on average. This may
compensate operators for the deterioration in

agricultural terms of trade and prevent exit
from agriculture.

Regulations and Growth

Government regulations create entry barri-
ers and may inhibit growth of the industry.
Table 11 reports the results of two simula-
tions that describe alternative deregulation
schemes. In the first, the number of firms in
each region is doubled. In the second, the num-
ber of units in each rural tourism business is
increased by 50%.

Surprisingly, the sharp increase in supply in-
duced by doubling the number of firms has only
a minor impact on prices, which are reduced by
only 0.5%. Thus, the simulation results predict
a very minor response of prices to the dramatic
increase in supply. While this may seem coun-
terintuitive, it is supported by empirical obser-
vations on the development of the industry in
the last five years. However, while the decline
in prices is insignificant, the drop in occupancy
rates is sharp. It can be seen from table 11 that
the number of sold nights increases by almost
50%, compared to the increase of 100% in
the number of firms. This decline in occupancy
rate is combined with the reduction in prices
and markups to create a 28% drop in average
profits. However, although the industry size is
doubled and profits decrease, firms continue to
make positive profits, and aggregate profits, as
well as consumer surplus and welfare increase.
This may be interpreted as an indication that
the industry’s growth potential has not been
completely exploited.
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Table 11. Deregulation of Rural Accommodations Supply

Adding Firms Adding Units Per Firm

Absolute Change Absolute Change
Change in % Change in %

Average price ($) −0.28 −0.5 1.3 1.8
Average markup −0.01 −1.3 −0.017 −2.6
Sold nights 32,000 46 17,000 24.50
Average occupancy rate −0.08 −27 −0.05 −16
Arava share 0.001 2.9 −0.0007 −1.35
Sea of Galilee share 0.0004 0.5 −0.0002 −0.24
West Galilee share 0.003 2.0 0.0021 1.58
Golan Heights share −0.002 −2.1 0.00071 0.74
Upper Galilee share −0.003 −0.4 −0.00200 −0.31
Consumer surplus 4,836,000 67 4,606,000 49
Average firm profits ($) −4,000 −28 3,881 24
Aggregate firms’ profits ($) 4,454,744 44 757,000 24
Welfare rural market ($) 9,284,000 60 5,363,000 43

Concluding Remarks

Tourism is playing an increasingly important
role in many rural economies. The heterogene-
ity of the accommodation units and the coa-
lescence with agriculture are unique features
of the rural tourism industry. In this article,
we develop a theoretical and empirical frame-
work to study the rural accommodations mar-
ket that considers these idiosyncrasies. The
model is applied to estimate jointly demand
and pricing parameters in the Israeli rural ac-
commodations industry. Evidence was found
for synergy in the joint production of agricul-
ture and rural hospitality. Since this synergy
stems mainly from the joint production tech-
nology, the results may apply to other regions
and countries with similar conditions. How-
ever, on the demand side, the extent and type
of agricultural activities on the hosting farm
seem to have no significant effect on the de-
mand for accommodations, although agricul-
tural landscape and rural ambience may be
important elements of the rural tourism ex-
perience. The lack of synergy on the demand
side reflects the preferences of the Israeli pop-
ulation. A similar preference structure has
been reported by other researchers in differ-
ent countries, (Nilson 1990; Pearce 1990). It
should be noted that these findings regard-
ing the interaction between agriculture and
rural accommodations should be treated with
caution. Israeli farmers enjoy unique institu-
tional arrangements with regard to land leasing
and employment of foreign laborers (Kimhi
and Bollman 1999). Our estimates show that
about 50% of the cost reduction resulting from
joint production of tourism and agriculture is

due to these unique arrangements. Moreover,
Israeli farms relative to their North American
counterparts are smaller and family operated
and the visitors are mainly domestic families.
Thus, the reported findings are not indepen-
dent of these special characteristics.

The estimated parameters were employed
to simulate the industry equilibrium under a
variety of governmental policies and market
structures. The simulations demonstrate the
key role of vertical and horizontal differen-
tiations and tourists’ lack of information as
causes for the oligopolistic price-marginal cost
margin. These findings suggest that provision
of information by the government, for exam-
ple by some sort of rating system or establish-
ment of web portals for rural tourism, could
potentially increase competition and enhance
welfare. The government may also beneficially
intervene subsidizing local public goods, such
as parks, promenades, and improved trans-
portation facilities. As far as we know, this
is the first study that applies the nested logit
model to simulate changes in the market struc-
ture and level of information in the market.
Since differentiation and imperfect informa-
tion are not unique to the rural tourism indus-
try, the developed framework is expected to be
applicable to other markets as well.

An important question regarding the rural
accommodations industry concerns its poten-
tial for growth and for becoming an impor-
tant source of livelihood in the rural economy.
Our simulations show that in the Israeli case,
the industry may develop by either increas-
ing the number of businesses or raising the
number of accommodation units per business,
without a dramatic drop in prices. Even in the
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extreme case in which the industry is doubled,
rural tourism is still profitable. Presently, the
industry is heavily regulated and government
restrictions create a barrier to entry and devel-
opment. Thus, the government may catalyze
growth by lifting regulations, providing infor-
mation and local public goods, and implement-
ing support programs.

Finally, we would like to note that the
model used in this article can be applied to
other studies in agricultural and resource eco-
nomics, such as the analysis of markets for
food specialties, organic foods, and interna-
tional oligopolistic markets for agricultural
commodities, such as coffee. It can be adjusted
to the relevant conditions and enable analysis
of markets performance.

[Received December 2005;
accepted June 2007.]

References

Arnold, J. 2004. “Why Rural Tourism Is No Picnic.”
BBC News.

Bates, G., and S.C. Wacker. 1996. Tourism and the
European Union: A Practical Guide. EU Fund-
ing, Other Support, EU Policy and Tourism,
European Commission, Directorate - General
XXIII Tourism Unit, Luxembourg.

Bendz, K. 2004. “Agricultural Situation Rural De-
velopment in the European Union.” Technical
Report, USDA Foreign Agricultural Service.

Berry, S. 1994. “Estimating Discrete-Choice Models
of Product Differentiation.” Rand Journal of
Economics 25:334–47.

Berry, S., J. Levinsohn, and A. Pakes. 1995. “Auto-
mobile Prices in Market Equilibrium.” Econo-
metrica 63(4):841–90.

Bollman, R.D. 2005. “Tourism Employment in Ru-
ral Canada.” Rural and Small Town Canada
Analysis Bulletin 5(8):1–17.

Brown, D. 2005. “Rural Tourism: An Annotated
Bibliography.” Technical Report, Economic
Research Service, U.S. Dept. of Agriculture.

Bryden, J. 1992. “Farm Household Adjustment in
Western Europe 1987–1991.” Technical Re-
port, Commission of European Communities,
Brussels.

Butler, R., C. Hall, and J. Jenkins. 1998. Tourism and
Recreation in Rural Areas. New York: Wiley.

Canada, S. 2001. Farm Population: Bucking
the Trend in a Country Shaped by Im-
migrants, URL: http://www.statcan.ca/english/
agcensus2001/first/socio/immigration.htm.

Cardell, S.N. 1997. “Variance Components Struc-
tures for the Extreme-Value and Logistic Dis-

tributions with Application to Models of Het-
erogeneity.” Econometric Theory 13(2):185–
213.

CBS. 2000. “Statistical Abstract of Israel Number
51.” Technical report, Israeli Central Bureau of
Statistics, Jerusalem.

Choi, K.H., and C.G. Moon. 1997. “Generalized Ex-
treme Value Model and Additively Separable
Generator Function.” Journal of Econometrics
76:129–40.

Davidson, R., and J.G. Mackinnon. 2004. Econo-
metric Theory and Methods. Oxford: Oxford
University Press.

Dernoi, L. 1991. “Prospects of Rural Tourism:
Needs and Opportunities.” Tourism Recreation
Research 16(1):89–94.

Efron, D. 1998. An Introduction to the Bootstrap.
New York: Wiley.

Fershtman, C., N. Gandal, and S. Markovich. 1999.
“Estimating the Effect of Tax Reform in Differ-
entiated Product Oligopolistic Markets.” Jour-
nal of Public Economics 74:151–70.

Fleischer, A., Y.A. Engel, and A. Tchetchik. 2005.
“Rural Tourism in Israel 2004.” Technical Re-
port, The Hebrew University of Jerusalem.

Fleischer, A., and D. Felsenstein. 2000. “Support
for Small-Scale Rural Tourism: Does It Make
a Difference?” Annals of Tourism Resaerch
27(4):1007–24.

Fleischer, A., and A. Tchetchik. 2005. “Does Rural
Tourism Benefit from Agriculture?” Tourism
Management 26:493–501.

Gala, R. 2005. “Agriculture Without Farm-
ers.” ISIS Press Release, http://www.i-
sis.org.uk/AWF.php.

Gartner, W.C. 2004. “Rural Tourism Development
in the USA.” International Journal of Tourism
Research 6(3):151–64.

Greene, W. 2000. Econometric Analysis, 4th edn.
Upper Saddle River, NJ: Prentice Hall.

Hadas, E. 2003. “Overview of Future Distribution
of Water Consumption for Agriculture.” Tech-
nical Report, Israeli Ministry of Agriculture,
Beit Dagan.

Hall, M.C., and J.M. Jenkins. 1998. The Policy Di-
mensions of Rural Tourism and Recreation.
New York: Wiley.

Hansen, L. 1982. “Large Sample Properties of
Generalized Method of Moments Estimators.”
Econometrica 50(3):1029–54.

Hauber, B.A., and G.R. Parsons. 2000. “The Ef-
fect of Nesting Structure Specification on Wel-
fare Estimation in Random Utility Model of
Recreation Demand: An Application to the
Demand for Recreational Fishing.” American
Journal of Agricultural Economics 82(3):501–
14.



570 May 2008 Amer. J. Agr. Econ.

Kieselbach, S.R., and P. Long. 1990. “Tourism and
the Rural Revitalization Movement.” Parks
and Recreation 25(3):62–66.

Kimhi, A., and R. Bollman. 1999. “Family Farm
Dynamics in Canada and Israel: The Case of
Farm Exits.” Journal of Agricultural Economics
21:69–79.

Lindberg, K., R.L. Johnson, and R. Berrens. 1997.
“Contingent Valuation of Rural Tourism De-
velopment, with Tests of Scope and Mode Sta-
bility.” Journal of Agricultural and Resource
Economics 22(1):44–60.

McFadden, D. 1978. Modeling the Choice of Resi-
dential Location. Amsterdam: North Holland,
Chapter Special Interaction Theory and Plan-
ning Models, pp. 75–96.

MOAG. 2001. “An Economic Report of Agricul-
ture and the Rural Periphery.” Technical Re-
port, Ministry of Agriculture and Rural Devel-
opment.

Nevo, A. 2001. “Measuring Market Power in the
Ready-to-Eat Cereal Industry.” Econometrica
69(2):307–42.

Nilson, A. 1990. Staying on farms—An Ideologi-
cal Background.” Annals of Tourism Research
17(3):337–52.

Pakes, A. 1995. Dynamic Structural Models, Prob-
lems and Prospects, Vol. 2. New York: Cam-
bridge University Press.

Pearce, P. 1990. “Farm Tourism in New Zealand—A
Social Situation Analysis.” Annals of Tourism
Research 17(3):337–52.

Pesaran, H.M., and J.R. Smith. 1994. “A General-
ized r2 Criterion for Regression Models Esti-

mated by the Instrumental Variables Method.”
Econometrica 62(3):705–10.

Pompl, W., and P. Lavery. 1993. Tourism in Eu-
rope: Structures and Developments. Walling-
ford: CAB International.

Schmalensee, R.L., and R.D. Willig. 1989. Hand-
book of Industrial Organization. Amsterdam:
Elsevier Science/North Holland.

Slee, B., H. Farr, and P. Snowdon. 1997. “The Eco-
nomic Impact of Alternative Types of Rural
Tourism.” Journal of Agricultural Economics
48(2):179–92.

Stevens, T. 1990. “Greener Than Green.” Leisure
Management 10(9):64–66.

Swallow, S., and M. McGonagle. 2005. “Open Space
and Public Access: A Contingent Choice Ap-
plication to Coastal Preservation.” Land Eco-
nomics 81(4):477–95.

Tchetchik, A., A. Fleischer, and I. Finkelsh-
tain. 2007. “AJAE Appendix: Differenti-
ation and Synergies in Rural Tourism:
Estimation and Simulation of the Israeli
Market.” Unpublished manuscript. Available
at http://agecon.lib.umn.edu.

Tirole, J. 1988. The Theory of Industrial Organiza-
tion. Cambridge, MA: MIT Press.

Vanslembrouck, I., G.V. Huylenbroeck, and J.V.
Meensel. 2005. “Impact of Agriculture on Ru-
ral Tourism: A Hedonic Pricing Approach.”
Journal of Agricultural Economics 56(1):17–
30.

Williams, A.M., and G. Show. 1991. Tourism and
Economic Development: Western European
Experience, 2nd edn. London: Belhaven Press.


