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Abstract: Hindu Kush Himalaya is home to many cultural and religious sites. The literature on the
valuation of cultural sites in the mountain terrains is thin. Hence, their development and sustainability
are often ignored. Using primary survey data from three different sites in the Kailash Sacred
Landscape of India and Nepal, the cultural value of religious sites to the visitors and households
living in the surrounding areas was estimated using a modified travel cost method. As visitors
travel by foot and offer donations at the religious sites, the estimations account for these aspects in
travel cost calculations. For the sample sites, the per year average use value of cultural services was
estimated to be USD 2.9 million. Excluding the use value to the outside visitors, the annual estimated
use value of cultural services to the approximately 200,000 households of the entire KSL area, which
covers 31,252 km2, is over USD 22.6 million, which is over 7% and 15% of the per capita income
of Indian and Nepali households, respectively, indicating the importance of the natural-cultural
environments in rural livelihoods. The estimated values will help planners manage these cultural
sites sustainably for improving the livelihoods of the people living in the area.

Keywords: cultural sites; sustainability; Hindu Kush Himalayas; religious services; travel cost
method; valuation of ecosystem services

1. Introduction

The Hindu Kush-Himalayan (HKH) region extends over 3500 km from Afghanistan in the west to
Myanmar in the east, covering all or part of Afghanistan, Bangladesh, Bhutan, China, India, Myanmar,
Nepal and Pakistan. This region is home to 210 million people, with fragile and complex mountain
systems due to active tectonic plate activity, and highly diverse in terms of culture, hydrology, ecology
and climate [1]. The mountains in the HKH region are the water towers of the world for supplying
water to over 1.3 billion people downstream [2]. However, resources in the HKH region are under
pressure from changing climate and socioeconomic conditions, increasing the risks of extreme events
such as floods, landslides and droughts [3].

The mountains in the region have been considered as sacred places of spiritual power and
realization by many religions including Hinduism, Buddhism, Jainism, Sikhism, and the indigenous
Bon tradition [4]. Mt Kailash (6714 m) and its surrounding area is a holy cultural site in the HKH that
lies in the trijunction of China, India and Nepal. This holy mountain and surrounding wetlands such as
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Lake Mansarovar are worshipped by devotees of different religions such as Hindu, Buddhist, Bon and
Jain, who travel to the site from across the globe but especially from China, India and Nepal. Given the
importance that people have been attributing to HKH, in 2010, the Kailash Sacred Landscape (KSL) was
delineated by the partnering institutions from three neighboring countries with facilitation from the
International Center for Integrated Mountain Development (ICIMOD). The aim of delineating the KSL
was to conserve and sustain its ecosystem services and to promote the landscape as a trans-boundary
cultural and natural heritage site for the purpose of improving the livelihood of the people living in
the area while keeping the site in its sustainable state [5].

Although the mainstreaming of the ecosystem services concept into landscape management
is desirable, it is challenging due to difficulties in identification of appropriate services, their
quantification, valuation, and trade-offs [6]. Among four types of ecosystem services (provisioning,
regulating, supporting, and cultural) that have been identified by the Millennium Ecosystem
Assessment [7], cultural ecosystem services are considered different from the other three services.
These services are created through interactions between humans and ecosystems rather than as priority
products of nature that people utilize to enhance their well-being [8]. They are combined with built,
human and social capital to produce recreation, scientific and cultural identity, or other cultural
benefits [9]. Therefore, considering their distinct nature, understanding the value of cultural ecosystem
services could help manage such sites sustainably for addressing real world problems [10].

In brief, cultural values are frequently underestimated in the valuation of ecosystem services
literature [11]. In addition, the literature on the valuation of cultural ecosystem services are
disproportionately located in urban areas. This may be due to cultural ecosystem services in urban
contexts being relatively visible and directly experienced (e.g., urban parks), making it easier to
estimate the value (mostly recreational) and incorporating it into environmental management and
planning decisions for sustainable use of the resources [12]. On the contrary, mountain landscapes are
challenging while cultural ecosystem services are both intangible [13] and difficult to measure; they
are therefore rarely included in their public discourses by the research community [14,15].

The existing literature on the valuation of cultural services is largely limited to tourism or
recreational benefits [16]. However, there are other important cultural ecosystem benefits such as
identities (belonging, spirituality, rootedness, and sense of place) that are rarely studied. The main
research question that this study examined is: What is the value of cultural services that visitors
and households derive from the cultural sites located in the Kailash Sacred Landscape? While
answering this question, this study used cultural and religious services interchangeably, and intended
to understand and estimate the use value of the cultural services that the domestic visitors, pilgrims
and local residents receive from the KSL, a difficult mountainous terrain with sparse to no human
settlement in a larger portion of the landscape. There are numerous cultural and religious sites within
the KSL area and thousands of domestic visitors visit these sites each year for cultural, religious and
spiritual fulfilment despite difficulties in travel due to cold weather, lack of night-stay facilities, and
difficult trails.

This study examined the use (monetary) value of cultural services from three such sites in two
countries (India and Nepal). The sites are Patal Bhuvaneshwar cave temple and Hat-Kalika temple in
Uttarakhand, India, and Gwallek Kedar in Baitadi, Nepal. The research design entailed intercepting
domestic visitors to the Patal Bhubaneswar cave temple and surveying the local residents of the
watersheds (see description of study area and Figure 1 for details), who often visit Hat-Kalika and
Gwallek Kedar temples for religious, spiritual and cultural purposes, to collect the necessary data
for the estimation of the empirical models. The visitation rates and welfare gain of visitors and local
residents were estimated using the behavioral economics model and the travel cost method [17].
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Figure 1. Kailash sacred landscape and study sites [18].

Given that about 7900 visitors enter Patal Bhuvaneshwar cave temple each year paying a
nominal entry fee, the total welfare gain for these visitors is approximately INR 108.4 million (or
NPR 173.4 million/USD 1.7 million) per year. (NPR refers to the Nepali currency and INR refers to the
Indian currency. The exchange rate was 1 US$ = NPR 104 = INR 65 as per the April 2016 rate.) For the
three watersheds, the annual estimated use value of the religious sites is NPR 126.7 million (or INR
79.2 million/USD 1.22 million). Therefore, the combined average annual estimated cultural value of
the three sample sites is NPR 300 million (or INR 187.6 million/USD 2.9 million).

The estimated use value of the religious sites to the local residents is close to NPR 2.35 billion (or
INR 1.47 billion/USD 22.6 million) per year. These estimates for the value of the cultural services of the
KSL area reported in this paper are the lower-bound as the method used in this study considers only
the use value (i.e., consumer surplus) of these services to the local households and does not capture
the producer surplus of hotels, retailers of locally produced goods and other service providers.

Nonetheless, this research fills an important gap in the valuation of cultural services, especially
religious services, since much of the extant literature on the valuation of cultural services
disproportionately focuses on the recreational services provided by nature [19–22]. In contrast, few
studies have focused on cultural services with studies on religious values almost non-existent [23,24].
However, understanding and capturing the religious values of the landscape are important in the
context of the Himalayas, where communities living in the region place great value on the religious
sites and the natural landscapes. However, the quality of these sites is deteriorating due to lack of
planned management while these sites are threatened by mass commercial tourism that is pervading
the mountain landscapes [25,26].

In the absence of an accurate assessment of the cultural and religious values of the mountain
ecosystem services, decision-making relating to landscape management in the Himalayas may not only
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be incomplete but also lead to conflict, leading to unsustainable use of resources. However, estimating
the economic value of spiritual and religious services is not straightforward as these services are mostly
subjective and intangible [27]. This has meant a dearth of literature on the valuation of spiritual and
religious services [14]. This study attempted to fill this gap. Although the travel cost method captures
only the use value of the cultural or religious services of the ecosystem, the use value of the cultural
services of the ecosystem reported in this study provides much-needed information on the value that
local residents and visitors place on religious sites. Such values would be of use to policy makers
in landscape management and decision-making to ensure their sustainable use. Furthermore, fresh
avenues of economic incentivization for conserving such services can be opened up by such assessment
of values that in turn would result in socioeconomic and environmental stability (e.g., ecotourism
can be incentivized based on the local community’s performance on sustainability parameters). The
study also provides the basis for future research on the valuation of religious/cultural services of
other landscapes.

2. Materials and Methods

2.1. Study Sites

This study focused on three sites, carrying particular cultural importance of the KSL. The selection
of the study site (see Figure 1) was mainly driven by the pilot sites selected by ICIMOD’s country
partners under the Kailash Sacred Landscape Initiative. Besides their cultural importance, the sites are
also well known for their beautiful landscapes with patches of forests and the spectacular views they
offer of the broader ranges of the Himalayas, including the Nanda Devi, Panchachuli, Api, Nampa
and Saipal Mountains.

2.1.1. Patal Bhuvaneshwar

Patal Bhuvaneshwar is a mystical cave temple in Uttarakhand, India. The cave is 160 m long and
27 m deep. The available evidence suggests that the first historically documented pilgrimages to the
site began in the 12th century when Aadi Shankaraacharya, a theologian and philosopher, discovered
the cave in 1191 AD. The cave remains sacred for both local residents and outside visitors alike and is
one of the most visited religious destinations in the KSL area, which now charges a modest entrance
fee of INR 20/person/visit.

2.1.2. Hat-Kalika Temple

Hat-Kalika is a temple (Shakti Peeth of Goddess Kali) located approximately 1 km from the town
of Gangolihat, about 77 km away from the district headquarters of Pithoragarh in Uttarakhand,
India. According to the Uttarakhand Tourism Development Board, this temple was chosen by
Adi Sankaracharya for the installation of the Mahakali Shaktipeeth during his visit to the site in
the 12th century, which has made it one of the most revered places for Hindus over many centuries.
This place is popular among both people from the neighboring villages as well as visitors from outside.

2.1.3. Gwallek Kedar

Gwallek Kedar is a sacred Hindu temple on the top of the Gwallek religious forest that covers an
area of more than 5700 hectare in Baitadi, one of the districts falling within the KSL area in Nepal [18].
It is 20 km from the Baitadi district headquarters. The forest area is surrounded by 23 villages, with a
total population of 28,400 and 5393 households [28]. The entire forest area is devoted to Lord Shiva and
the temple on the hilltop is called Kedar Dham, which is considered a sacred place for worshipping
Lord Shiva. The sacred site is visited by a large number of people from the surrounding areas as well
as from other parts of Nepal and India on various occasions. The place is also rich in biodiversity and
is the main source of the water supply for all the villages in the watershed as well as for the district
headquarters [29].
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2.2. Methodology

2.2.1. Basic Theory

The individual travel cost method [17,30–34] was used to estimate the trip generating function
and consumer surplus, which is an economic measure of welfare, for travelers who travel to the study
sites. The Travel Cost Method (TCM) has been used extensively for valuation of recreational sites
as well as for valuation of the use value of cultural heritage sites [23,35]. The main idea behind this
method is that the expenditure of visitors to the site is the demand price of the service provided by
the site or the value visitors place on the site. In other words, the expenditure incurred by a visitor
during the journey to any one of these sites is equal to the use value of the spiritual and religious sites
for the visitor. It is hypothesized that the higher is the cost to visit these sites, the lower is the visitation
rates. This study estimated a trip generating function for estimating the use value of the spiritual and
religious services generated by these sites.

It is assumed that an individual derives utility from consuming a bundle of goods and services (X)
and visiting a cultural site with a given quality (q). The individual spends the total available time for
work (t1) traveling to the site (t2) and for spending time at the destination site (t3) and earns non-labor
(Y1) and labor income (w.t1). The estimation formalizes a representative consumer’s problem as:

Max U(X, r, q) (1)

Subject to:
Y1 + w.t1 = X + c.r (2)

and
t = t1 + r(t2 + t3) (3)

where r is the number of trips to a given site within a certain period, and c is the cost of round-trip
travel to the cultural site that accounts for the cost of transportation, food and lodging, including the
amount the visitor offers to the god and the priest as bheti, and w is the wage rate. Without loss of
generality, the price of composite goods (X) was normalized to 1. Here, Equations (2) and (3) are the
income and time constraints, respectively. Substituting t1 from Equation (3) into Equation (2) obtains
the joint constraint,

Y1 + w.[t− r.(t2 + t3)] = X + c.r (4)

The time spent in cultural activities (travel time plus time spent on the site) can be used in other
activities. Therefore, the total cost of a trip (TC) is the sum of the travel cost, time costs and entrance
fee. Maximizing Equation (1) subject to Equation (4) gives the trip generating function or the travel
demand function for a religious site as:

t = r(TC, M, q) (5)

where M is the total income (both labor and non-labor) and TC is the total travel cost for a trip including
the entrance fee and the time cost for the ith visitor. Since the travel demand function for a religious
site depends on the cost of visiting a substitute site (if any) and the socio-economic and demographic
characteristics of the visitor (i), the modified travel demand function to a religious site can be written as:

ri = r(TCi, TCs
i , Mi, Zi, q) (6)

where TCs
i is the travel cost to the substitute site and Zi is a vector of the characteristics of the visitor i.
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2.2.2. Econometric Issues

As the dependent variable in Equation (6) is a non-negative integer, it violates the major
assumptions of the classical linear model. Hence, the use of the Ordinary Least Squared (OLS)
estimator is inappropriate. For the non-negative integer, either the Poisson or Negative Binomial
estimator can be used. The Poisson distribution assumes equality between the mean and the variance
of number of trips (r) that the visitors make. If equality between the mean and the variance of the
dependent variable does not hold, then the Negative Binomial estimator is more appropriate as this
model allows over-dispersion [36,37]. For empirical purposes, both Poisson and Negative Binomial
models were estimated but the results from the later model are reported, using the following log-linear
demand function for religious or cultural travel:

E(ri|TC, X) = exp(β0 + β1TCi + β2TCs
i + β3Mi + β4Zi + β5q) (7)

where X refers to all covariates except TC. The use value of cultural services is given by the consumer
surplus, which is an area under the demand curve (Equation (7)) after subtracting the travel costs.
For the log-linear demand function, it can be shown that the Consumer Surplus (CSi) is a measure of
visitor i’s welfare gain per trip, which is given by the following expression [38,39]:

CSi = −
1
β̂1

(8)

Since the main goal of this research is to estimate the cultural use value of the landscape, not simply
the value of one particular site, visitors who were in multi-destination trips as well as single-destination
visitors on day trips were included in the sample. Therefore, the travel demand function is estimated
using the full sample of Patal Bhuvaneshwar visitors as well as the sub-sample of day visitors who come
from surrounding areas to visit the site. For Hat-Kalika temple, households in the two watersheds in
KSL-India (Hat-Kalika and Chandak-Aunla Ghat) were surveyed while, for Gwallek Kedar, households
of the Gwallek watershed in KSL-Nepal were interviewed. Therefore, there are no outside visitors in
the Hat-Kalika and Gwallek Kedar samples. The estimated value of these cultural sites is interpreted
as the lower bound since TCM considers the use value of the cultural sites or landscape to the visitors.
The estimated use value includes neither the value to the hotel owners and other service providers
(producer surplus) nor the existence or non-use value of the cultural sites. The following equation was
used to estimate the aggregate use value of the cultural services to the local households living in the
KSL area:

Aggregate CS = − 1
β 1̂
× #o f HHs× annual #o f trips× group size

×% o f HHs visiting local cultural site
(9)

In the analysis, Patal Bhuvaneshwar visitor data and household data were used separately
since these two groups of respondents can be considered as two different sets of people—one group
surveyed on site and the other group surveyed in their homes. The results are discussed in the
following subsection.

2.2.3. Data Collection

The research team visited all the three watersheds including the identified cultural sites during
September 2015, and held discussions with local communities to gather ground level information on
the different aspects of these sites and the visitor characteristics. In total, eight focus-group discussions
and 10 key informant interviews were conducted which included nearby hotel owners, government
officials, researchers, villagers and NGO leaders. A draft questionnaire was developed based on these
interviews and pre-tested in Patal Bhuvaneshwar and the nearby villages of Hat-Kalika and Gwallek
watersheds. The piloting was done outside the actual study sites to keep the actual sample different
from the pre-tested sample. Based on the visitors’ and villagers’ responses, the questionnaire was
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revised. Using the revised questionnaire, 200 visitors from the Patal Bhuvaneshwar cave temple,
600 households from both Hat-Kalika and Chandak-Aunla Ghat watersheds, and 350 households from
the Gwallek watershed were surveyed between 10 March 2016 and 30 April 2016.

For Patal Bhuvaneshwar, the visitor intercept surveys were conducted for 12 days covering all
seven days of two weeks, where visitors who were intercepted at the cave temple site were requested by
the enumerators to participate in the survey, while selecting one visitor from each group as respondent.
The questionnaire was divided into two broad sections. The first section was related to general
information on the respondents while the second sought information related to the visit to the site and
other locations, including information related to costs of traveling, accommodation costs, food and
other expenses including bheti (donation) to the religious sites, travel time from their home to the site,
site quality and purpose of the visit.

A systematic random sampling method was used in selecting the sample households, where the
first household was selected randomly while the selection of the rest of the households was done
at systematic intervals [40,41]. The intervals in these three watersheds were based on the number
of households living in these watersheds and a pre-determined sample size. Information on the
household’s socio-economic characteristics and whether the households had visited the Hat-Kalika
or the Gwallek Kedar temple in the past five years was recorded in the survey questionnaire. If the
respondent or other household member(s) had visited these local cultural sites in the past five years,
information on how often as well as the different components of the travel-related costs for the most
recent trip was recorded. Included in the travel-related costs were transportation costs, expenses
on food, offerings to the temple as bheti, costs of performing the religious ceremony, if any, and the
time-costs of the household member who visited the site. If more than one household member were in
the group, the travel and time costs of only one member of the household were recorded. To estimate
the time cost of the visit, the reported average daily earning/income of the person who travelled to the
site and the time spent on the round-trip were used.

3. Results

3.1. Visitors’ Characteristics

Of the total respondents surveyed at the Patal Bhuvaneshwar, more than one third (35%) were
female (Table 1). As indicated in Table 1, most of the visitors to the cave temple were educated urban
residents. In addition, a majority of them (88%) were pilgrims or religious tourists who were traveling
in groups with the average group size at more than six.

More than half of the respondents (58%) who visited Patal Bhuvaneshwar were residents of the
Indian state of Uttarakhand followed by Uttar Pradesh (28%) and West Bengal (5%). The remaining
respondents (8%) were from other parts of India. Of the respondents from Uttarakhand, 97% were
day visitors. This is not surprising as a majority of the pilgrims were visitors from nearby towns and
villages. Roughly 44% of the respondents in the sample said they stayed overnight at the site as they
were multi-destination pilgrims from different parts of India.

For Patal Bhuvaneshwar, on average, the site had been visited by each visitor twice in the last five
years (Table 1) with the number of trips made by respondents ranging from 1 to 8. Between 1.5 and
12 h had been spent by the day visitors with the average time spent being 4.3 h for the visit. Taxis were
a popular mode of transportation (42%), followed by private cars (21%), public buses (16%), tourist
buses (14%), and motorcycles (7%).

About 24% of the sampled households from the Chandak-Aunla Ghat watershed had visited
the Hat-Kalika temple within the past 5 years. However, this figure was over 75% for the sample
households from the Hat-Kalika watershed due to proximity where, on average, the Hat-Kalika
temple had been visited by household members more than 15 times in the past five years with their
expenditure at the site at less than INR 300 per person for the most recent trip (Table 2). A majority
of the respondents (at 70%) were women who had a lower education level with the monthly income



Sustainability 2018, 10, 3638 8 of 19

of the majority of the respondents’ households at less than INR 50,000. In the sample, about 40% of
respondents were Dalit, who are at the bottom of the Hindu caste system and considered untouchable
and therefore socially barred from entering the houses of higher caste people as well as temples and
holy places.

Table 1. Descriptive statistics (Patal Bhuvaneshwar visitors).

Variables Variable Definition Mean SD Min Max

Total Trips No. of trips in 5 years 2.09 1.45 1 8

Travel Cost Total travel costs for current trip 8789 9733 370 43,950

Alternative Site TC Travel costs to alternative site 2811 8813 0 104,925

HH Income > 300,000 1 if annual HH income >INR 300,000 0.48 0.50 0 1

Male 1 if respondent is male 0.65 0.48 0 1

Respondent’s Age Respondent’s age in years 38 8 21 62

Urban 1 if visitor is from urban area 0.73 0.44 0 1

Group Size No. of people visiting together 6.5 3.3 2 30

Recreational Purpose 1 if the visitor is traveling for recreation 0.12 0.33 0 1

Agriculture 1 if visitor’s occupation is agriculture 0.13 0.34 0 1

Business 1 if visitor’s occupation is business 0.14 0.35 0 1

Government Employee 1 if visitor is a government employee 0.23 0.42 0 1

NGO/Private 1 if visitor works for NGO/Private 0.21 0.41 0 1

Housewife 1 if visitor is a housewife 0.20 0.40 0 1

Other 1 if visitor’s occupation is “other” 0.08 0.27 0 1

Less than 12th grade 1 if visitor has <12 years of schooling 0.36 0.48 0 1

Bachelor’s 1 if visitor has Bachelor’s degree 0.35 0.48 0 1

MA/PhD 1 if visitor has MA/PhD degree 0.29 0.45 0 1

Site Quality—Average 1 if site quality is average 0.04 0.20 0 1

Site Quality—Good 1 if site quality is good 0.36 0.48 0 1

Site Quality—Very Good 1 if site quality is very good 0.60 0.49 0 1

Notes: Sample size decreased from 200 to 187 after adjusting for missing and incomplete information.

Table 2. Descriptive statistics and variable definition of visitors’ characteristics.

Variables Definition
Hat-Kalika Visitors Gallek Visitors

Mean SD Mean SD

Total Trips No. of trips in 5 years 15.15 17.41 21.88 24.23

Travel Cost Travel costs for the last trip 284 499 354 221

Alternative Site TC Travel costs to alternative site 163 291 786 437

Household income >50,000 1 if monthly household income >50,000 0.25 0.43 0.74 0.44

Male 1 if respondent is male 0.3 0.46 0.6 0.49

Respondent’s age Respondent’s age in years 45 15 45 14

Household size No. of members in household 5.36 2.16 7 3.3

Dalit 1 if respondent is classified as lower caste * 0.39 0.48 0.17 0.38

Education more than grade 6 1 if respondent has more than grade 6 education 0.48 0.5 0.29 0.46

Notes: Sample size with complete information for Hat-Kalika site is 305 after excluding households who did
not travel to the Hat-Kalika temple at least once in the past five years. Sample size for Gwallek with complete
information for the site is 139. * Lower castes who are at the bottom of the Hindu caste system are also known as
Dalit. Historically, they constituted occupational groups such as blacksmiths/goldsmiths, cobblers and tailors and
continue to be socially disadvantaged groups. The monetary units are measured in INR for India and NPR for
Nepal. The exchange rate between these two currencies is 1 INR = 1.60 NPR.
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For Gwallek Kedar, out of 350 sample households, about 40% of households reported that a
household member(s) had visited the Gwallek Kedar at least once in the past five years. On average,
those who visited made 21 trips in the past five years, incurring an average individual travel cost
of NPR 354. About 17% of the households belong to the lower caste Dalit community, who are at
the bottom of the Hindu caste system and often barred from entering holy places, such as Gwallek
Kedar. The average family size in the sample comprised seven members while less than 30% of the
respondents had more than six years of education.

It is to be noted that, unlike visitors to Patal Bhuvaneshwar, where the site was visited mostly for
recreational purposes, these cultural sites were visited by local residents solely for religious purposes.
Women make up a significant fraction of these visitors to the local cultural sites. On average, the site
was visited by approximately three household members per group with women comprising 50% of
the group. The local people did not stay overnight at these cultural sites, the reason for this being that
either they were from nearby areas or the absence of facilities for overnight stay. In the sample, it was
indicated by about 16% of the respondents who had already visited at least one of the two named
religious sites on previous occasions that they would stay overnight provided there were night-stay
facilities at the sites. Villagers traveling to the sites mostly traveled on foot (53%) or used public
transport (46%).

In the sample, Mt. Kailash, the ultimate destination for religious visitors in the KSL area, had
been visited by only four respondents (out of 950) in the past five years. An additional 13 respondents
indicated that they would visit Mt. Kailash in the coming years. The limited interest in taking part in
the journey to Mt. Kailash was due mainly to the high travel and time costs (see discussion section for
further details).

3.2. Patal Bhuvaneshwar: Full Sample

The dependent variable, which is the number of trips that the visitors to Patal Bhuvaneshwar had
made in the past five years, is a non-negative integer. Therefore, the count data modeling technique
was used for estimating the trip generating function (Equation (7)). As the visitors were surveyed on
site, problems of truncation (at least each visitor has one visit) and endogenous stratification (i.e., the
surveying of frequent visitors, thus leaving out the general population who had not visited the site
during the survey period but could have visited the site at some other time) were encountered in the
study. To address the issues of endogenous stratification and truncation, truncated negative binomial
regression models were estimated (Table 3).

The first set of results of the three different models that account for endogenous stratification and
truncation is presented in Table 3. The first model (M1) is the basic model with travel cost as the main
variable of concern, with costs to visit an alternative site and visitors’ characteristics as the covariates.
In the second model (M2), the visitor’s education and occupation as preference shifters are added,
while, in the last model (M3), site quality is added to examine the robustness of the findings. Since all
three models give comparable results in terms of the sign and size of the estimated coefficients of the
Travel Cost, the results of M2 are discussed since the coefficients of site quality indicators in M3 are not
statistically significant.

As shown in the table, the coefficient of the Travel Cost is negative and significant, suggesting that,
after controlling for visitor and site characteristics and costs to visit the alternate site, on average, the
site is visited less frequently by visitors if the travel cost is high. However, the coefficient of the Travel
Cost to the alternative site is not statistically significant. This indicates that the Patal Bhuvaneshwar
cave temple has no close substitute for those visitors whose primary reason for visiting the site is
cultural. The perceived site quality or the purpose of the visit (recreation vs. religious) does not seem
to affect the number of trips that the visitors make. The results of this study also suggest that educated
visitors visit the site more often than less educated visitors. However, the site appears to be less
frequently visited by wealthier and urban visitors. This result is counterintuitive at first glance when
the results are compared with those of similar studies on recreational travel to particular sites. As most
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studies that report travel cost results show, more trips are made when visitors are wealthier [42,43].
In this case, it is just the opposite as there was the predominance of less wealthy visitors. This may be
because the primary reason for visiting the site, among the sampled visitors, is religious rather than
recreational, where household wealth may not play as big a role.

Table 3. Truncated negative binomial estimates with endogenous stratification (Patal Bhuvaneshwar).

Variables
Zero Truncated Negative Binomial Estimates

M1 M2 M3

Travel Cost (TC) −6.73 × 10−5 *** −7.29 × 10−5 *** −7.07 × 10−5 ***
(1.87 × 10−5) (1.91 × 10−5) (1.90 × 10−5)

Alternative Site TC
−2.20 × 10−5 −1.32 × 10−5 −1.62 × 10−5

(1.71 × 10−5) (2.51 × 10−5) (2.50 × 10−5)

HH Income (base < 50,000)
−0.218 −0.429 −0.474 *
(0.246) (0.267) (0.265)

Male
0.290 0.225 0.143

(0.207) (0.329) (0.328)

Age of Respondent 0.00909 0.0112 0.0132
(0.0122) (0.0129) (0.0129)

Urban
−0.348 −0.613 ** −0.525 **
(0.219) (0.251) (0.246)

Group Size −0.0240 0.000671 0.00867
(0.0347) (0.0351) (0.0347)

Recreational Purpose −0.343 −0.456 −0.470
(0.364) (0.377) (0.374)

Site Quality (base: average)

Good
14.41

(574.6)

Very Good 14.43
(574.6)

Respondent Education (base: below 12th grade)

Bachelor’s
0.374 0.420

(0.277) (0.279)

Masters and Above
0.834 ** 0.790 **
(0.359) (0.356)

Constant
−0.295 −0.490 −14.89
(0.662) (0.728) (574.6)

Ln (alpha) 0.0665 −0.280 −0.479
(0.841) (0.813) (0.796)

Observations 188 185 185

Notes: In M2 and M3, the occupation categories of the respondents were controlled but these coefficients are not
included here for reasons of space. Results are available upon request. Standard errors in parentheses; *** p < 0.01,
** p < 0.05, * p < 0.1.

3.2.1. Patal Bhuvaneshwar: Day Visitors

Since both day visitors, who only visit the Patal Bhuvaneshwar cave temple, and those who visit
multiple sites before coming to Patal Bhuvaneshwar are included in the sample, another set of models
was estimated using the sub-sample of day visitors only to segregate the value that single site visitors
attribute to the landscape compared to those who visit multiple sites (Table 4).
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Table 4. Truncated negative binomial estimates Patal Bhuvaneshwar (day visitors).

Variables
Zero Truncated Negative Binomial Estimates

M1 M2

Travel Cost
−0.000225 *** −0.000238 ***
(7.07 × 10−5) (7.48 × 10−5)

Alternative Site TC
−2.59 × 10−5 −1.80 × 10−5

(1.91 × 10−5) (2.78 × 10−5)

HH Income (base < 50,000)
−0.197 −0.553**
(0.257) (0.277)

Male
0.403 * 0.368
(0.211) (0.340)

Age of Respondent 0.00383 0.0102
(0.0117) (0.0119)

Urban
−0.0637 −0.447 *
(0.200) (0.236)

Group Size 0.0229 0.0629 *
(0.0360) (0.0351)

Recreational Purpose −0.447 −0.687
(0.500) (0.509)

Respondent Education (base: below 12th grade)

Bachelor’s
0.470 *
(0.250)

Masters and Above
1.296 ***
(0.356)

Constant
0.269 −0.420

(0.524) (0.683)

Ln (alpha) −1.444 −2.247
(0.921) (1.388)

Observations 108 105

Notes: In M2, we controlled for occupation categories of the respondents but these coefficients are not included here
to save space. Standard errors in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

In both cases, the results are similar to those presented in Table 3. Hence, when the travel cost
increases, the site is visited less frequently by visitors, which evidences the internal consistency of the
results. The results from the two models (M1 and M2) are reported in Table 4 as Model M3 does not
converge when site quality is added in M2. As the site quality is not significant in any of the previous
models, the main results are not affected by dropping M3 from Table 4.

3.2.2. Chandak-Aunla Ghat and Hat-Kalika

The results for the sample of households who visited the local Hat-Kalika Temple at least once in
the past five years are reported in Table 5. Unlike in the case of the sampled visitors from the Patal
Bhuvaneshwar cave temple who were surveyed on site, the problem of endogenous stratification was
not encountered in the case of the sampled households in the present instance as the survey was not
conducted on site. Since the sample of villagers were more homogenous and were all living in a rural
area mostly engaged in subsistence agriculture, a set of covariates was used, such as travel cost, cost
to alternative site, and household income as well as a few variables as preference shifters such as
the respondent’s gender, age, education, ethnicity, and household size, for estimating the travel cost
models. The results are mostly consistent with the ones presented in Tables 3 and 4, suggesting that
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the results are internally consistent. As before, the coefficient of income is negative as in the case of
Patal Bhuvaneshwar though not significant.

Table 5. Zero truncated negative binomial estimates (Chandak-Aunla Ghat and Hat-Kalika).

Variables
Zero Truncated Negative Binomial Estimates

M1 M2

Travel Cost
−0.000851 *** −0.000897 ***

(0.000120) (0.000123)

Alternative Site TC
0.000274 0.000304

(0.000213) (0.000214)

HH Income (base < 50,000)
−0.176 −0.206
(0.177) (0.177)

Male
0.0738 −0.0477
(0.147) (0.166)

Age 0.0174 *** 0.0215 ***
(0.00509) (0.00571)

Family Size −0.00744 −0.0159
(0.0365) (0.0369)

Dalit
−0.290 * −0.215
(0.153) (0.160)

Education (Base: up to grade 6)

More than Grade 6
0.256

(0.162)

Constant
2.150 *** 1.906 ***
(0.292) (0.331)

Pseudo R-squared 0.025 0.026
Observations 305 305

Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.

3.3. Gwallek Kedar

On the Nepal side of the KSL, out of 350 households in the sample, 139 households reported that
some of the household members had visited Gwallek Kedar at least once in the past five years. The
model used in the case of the Chandak-Aunla Ghat and Hat-Kalika sample was used in this case as
well. The results from zero truncated Poisson estimates are reported in Table 6.

Table 6. Zero truncated Poisson estimates (Gwallek Kedar).

Variables
Zero Truncated Poisson Estimates

M1 M2

Travel Cost
−0.000303 *** −0.000293 ***
(8.97 × 10−5) (8.89 × 10−5)

Alternative Site TC
0.00108 *** 0.00117 ***

(5.02 × 10−5) (5.05 × 10−5)

HH Income (base < 50,000)
0.127 ** 0.199 ***
(0.0522) (0.0529)

Male
−0.0902 ** −0.333 ***

(0.0410) (0.0462)

Age 0.00786 *** 0.00224
(0.00139) (0.00150)

Family Size −0.0527 *** −0.0516 ***
(0.00696) (0.00700)

Dalit
−0.238 *** −0.352 ***

(0.0556) (0.0567)
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Table 6. Cont.

Variables
Zero Truncated Poisson Estimates

M1 M2

Education (Base: up to grade 6)

More than Grade 6 −0.551 ***
(0.0512)

Constant
2.504 *** 2.952 ***
(0.0924) (0.0992)

Pseudo R-sq 0.22 0.25
Observations 138 138

Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.

As indicated in the results, visitation rate of the households to the local religious site declines
with the travel cost. The coefficient of the Alternative Site TC is positive and significant, indicating that
Gwallek Kedar is visited more frequently if the cost to the alternative site is higher, suggesting that
there are alternative sites to Gwallek Kedar. For this sub-sample, the coefficient of household income
is positive and significant, which is the opposite of the results for Patal Bhuvaneshwar, suggesting that
the effect of income on religious travel is not conclusive in this sample.

3.4. Pooled Sample

Finally, the Chandak-Aunla Ghat and Hat-Kalika sample with the Gwallek sample were pooled
and estimated using the same models reported in Tables 5 and 6. The pooled sample include
443 observations after dropping observations with incomplete responses and missing values. The
results of the zero truncated negative binomial models from the pooled sample are reported in Table 7.
Results from the pooled sample are consistent with the ones reported in earlier tables indicating that
the results reported in the different tables are robust and reliable.

Table 7. Zero truncated negative binomial estimates (pooled-sample).

Variables
Zero Truncated Negative Binomial Estimates

M1 M2

Travel Cost
−0.000789 *** −0.000816 ***

(0.000117) (0.000122)

Alternative Site TC
0.000944 *** 0.000966 ***
(0.000160) (0.000164)

HH Income (base < 50,000)
−0.0869 −0.0769
(0.136) (0.137)

Male
0.0490 0.0370
(0.117) (0.118)

Age 0.0147 *** 0.0156 ***
(0.00417) (0.00432)

Family Size −0.0301 −0.0309
(0.0235) (0.0235)

Dalit
−0.315 ** −0.292 **

(0.133) (0.136)

Education (Base: up to grade 6)

More than Grade 6
0.1000
(0.122)

Constant
2.258 *** 2.172 ***
(0.229) (0.252)

Pseudo R-squared 0.021 0.022
Observations 443 443

Note: Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. While pooling the data, INR was converted to
NPR using the 1.60 exchange rate.
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3.5. Cultural/Religious Value of the Landscape

3.5.1. Per Visitor per Year Value

Using the estimated coefficients of the travel cost models, the welfare gain by the visitors and
households who had visited the religious sites (Patal Bhuvaneshwar cave Temple, Hat-Kalika Temple,
and Gwallek Kedar) at least once in the past five years was estimated. The average consumer surplus
per visit per person, a measure of social welfare or the use value of cultural services that the Kailash
Sacred Landscape provides to visitors’ households living in the three watersheds within the KSL area,
is reported in Table 8. As indicated by the results, the per visit per capita average value of the cultural
services to the Patal Bhuvaneshwar visitors ranges between NPR 21,947 and 23,774 (or between INR
13,717 and 14,859), which is roughly USD 210–230. For the day visitors, the per visit per capita average
value of the cultural services is between NPR 6723 and 7110 (or INR 4202–4444/USD 65–68).

Table 8. Per person per trip use value of cultural services at KSL area in NPR (USD).

Patal Bhuvaneshwar M1 M2 M3

Full Sample (Table 3) 23,774 21,947 22,630
(229) (211) (218)

Day Visitors (Table 4) 7110 6.723
(68) (65)

Hat-Kalika Visitors (Table 5)
1880 1784
(18) (17)

Gwallek Kedar Visitors (Table 6)
3300 3413
(32) (33)

Pooled Sample (local residents of Sites 2 and 3) (Table 7) 2027 1980
(20) (19)

KSL Area

i. Total cultural (use) value for the three sites (annual) - NPR 300 million -
(USD 2.9 million)

ii. Total cultural (use) value of KSL area (for local residents only) (annual) - NPR 2.35 billion -
(USD 22.6 million)

Note: In the Chandak-Aunla Ghat-Hat-Kalika sample, the site quality related information is missing and M3 is not
estimated. In the day visitors’ case, M3 does not converge. For the Gwallek watershed sample, the zero-truncated
negative binomial model does not converge. The pooled sample includes a sample from Chandak-Aunla
Ghat-Hat-Kalika and Gwallek watersheds. The cultural value of the KSL area to local residents is estimated
using the use value of NPR 1980 per person/trip/year (Model M2) for 200,000 households, in which 50% are likely
to visit the sites more than four times a year in a group of three members on average. This amounts to 13% and 27%
of per capita household income in Nepal and India, respectively.

For households living in the Chandak-Aunla Ghat and Hat-Kalika watersheds visiting the
religious site Hat-Kalika Temple at least once in the past five years, the average per visit per capita use
value of the cultural services is NPR 1784–1880 (or INR 1115–1175/USD 17–18). For the households
living in the Gwallek watershed, the use value of cultural services ranges NPR 3300–3413 (or INR
2063–2133/USD 32–33). For the pooled sample of all three watersheds, the average cultural value of
the sampled landscape is NPR 1980–2027 (or INR 1225–1357/USD 19–21) per person per visit.

3.5.2. Annual Use Value of Cultural Services to the KSL Residents

To estimate the aggregate use value of cultural services that were derived by visitors and
households from the KSL area, information on the number of visitors to the Patal Bhuvaneshwar site
for the past five years was obtained by the study team. As there is an entry fee of INR 20 per visitor, a
record exists of the visitors who entered the cave temple premises paying the entrance fee. However,
no such official record is available for local people from the surrounding villages who also travel to the
site frequently, although an entrance fee is not paid by them to enter the temple premises. According
to records, in the past five years, the cave temple had been visited by roughly 39,380 visitors who had
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paid an entrance fee, with an annual average of 7900 visitors. In conversation, a rough estimate of
around 12,000 visitors per each year was however given by the local priests, which includes the local
visitors who do not enter the cave temple. Using a per visitor per year welfare gain of NPR 22,400
(or INR 14,000/USD 215), and an official estimate of 7900 visitors each year, the estimated annual use
value of cultural services to the visitors coming to the Patal Buhwaneshwar cave is NPR 180 million
(or INR 112 million/USD 1.7 million). Depending on the figure used to denote the number of visitors,
this amount will change.

In the three watersheds, Hat-Kalika, Chandak-Aunla Ghat and Gwallek, there are 1750, 1774 and
5393 households, respectively. One of these three sites was visited at least once in the past five years
from these watersheds, by roughly 77%, 25% and 40% of the sample households, respectively. The
average number of visits by the residents is 15 to the Hat-Kalika temple and 22 to the Gwallek Kedar
site in the past five years. On average, the sites were visited by about three people per household,
of which about 50% were females. Therefore, the average annual estimated use value of cultural
services to the local households from the Hat-Kalika and Gwallek Kedar sites is NPR 38.4 million (or
INR 24 million/USD 368,770) and NPR 88.3 million (or INR 55.2 million/USD 850,000), respectively.
The combined annual use value of cultural services from these three sites to the households is NPR
305.92 million (or INR 191.2 million/USD 2.9 million).

4. Discussion

This study examined the cultural value of religious sites in the KSL area using travel cost method.
Travel cost usually has a negative relationship with the frequency of travel [44]. It has been shown
in research that the value of similar cultural services varies between different locations depending
on accessibility and the degree of human interaction with the locations [45]. Similar findings were
obtained in this study. For instance, Patal Bhuvaneshwar Cave, which is accessible to distant visitors,
was visited by a majority for recreational purposes. However, visits to the local cultural sites that
were undertaken by local pilgrims were solely for religious purposes. The accessibility of religious
sites is also determined by the socio-cultural system. For instance, in this study, religious sites are less
frequently visited by Dalits (the lowest caste in the Hindu hierarchy) compared to other castes. This
is because, in Hinduism, social norms are determined by the nexus between religion and the caste
system, which influences in turn accessibility to a given site [46].

About 1.1 million people live in the KSL area [47]. With an average family size of 5.5, this translates
into over 200,000 households in the KSL area. Assuming that the local cultural sites in the KSL area
are visited by three members of each household from 50% of the households four times annually
(the sample average of these three watersheds), on average, the estimated use value of the annual
cultural services provided by the KSL landscape to the local residents is USD 22.6 million. This value
translates into 7% and 15% of the per capita household income of the Indian and Nepali households,
respectively [48,49]. The value to visitors from elsewhere who visit the different sites of the KSL area
are not included in this estimate due to lack of data on the number of travelers to these sites except for
Patal Bhuvaneshwar. This estimate also depends on the number of visits that households make to the
local sites since not all households make a similar number of trips every year. These results, based
on the sample information from three watersheds, thus consider the heterogeneity of the households,
not simply in terms of socio-economic characteristics but also in terms of proximity to the site under
consideration since households from the surrounding villages as well as from neighboring villages
(e.g., visitors to the Hat-Kalika temple from the Chandak-Aunla Ghat watershed) are included in the
study sample giving a basis for generalization of the results to the entire KSL area.

Furthermore, as evident in this research, Mansarovar/Kailash had been visited by only 0.42%
(4 out of 950) respondents, although an additional 1.4% (13 respondents) said that they plan on
visiting the sites in the coming years. This low number of pilgrims was mainly attributable to the
time and money required to complete the Kailash journey. Around 16 days in terms of time and USD
1140 per trip in terms of finances were needed to visit the sites which was almost equal or more than
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the average annual per capita income of households in the study sites. In 2016, the per capita income of
India and Nepal was USD 1703 and USD 766, respectively [48,49]. Moreover, the Mansarovar/Kailash
journey is organized by certified travel agents and requires obtaining a passport (which most of these
villagers do not have) from the national government as well as visas from the Chinese government, all
of which incur a further high expenditure in addition to the more than two weeks of travel time that
the journey demands.

The estimated value of the cultural services provided by the religious sites of KSL clearly signifies
the importance of the landscape in the daily lives of KSL residents. The values reported in this study
should thus be noted by policy makers and landscape managers and religious sites should be included
in landscape management to ensure their sustainability as well as development so that local people
would benefit from such programs and policies in the long run [10]. The results reported in the study
would also contribute to justifying the enlistment of KSL as a UNESCO World Heritage Site.

5. Conclusions

The literature on the valuation of the cultural services of the surrounding ecosystems of religious
sites and landscapes is very thin [23]. This study provides lower bound estimates of use value of
cultural services that the religious sites provide to the visitors and the local residents in the KSL area.
This study shows that cultural services have high value to both local residents and the visitors in the
study area. Therefore, the inclusion of cultural services in assessing the value of landscapes must find
attention in planning and making conservations policies for sustainability of the cultural landscapes.
Understanding the value that these sites provide to visitors and residents would make it possible
for local communities to be included in the sustainable management of these sites. In this regard,
more research is needed to profile the value of cultural services provided by landscapes to visitors
and residents.

This study is unique in that it tries to value the utility derived from religious sentiments
in consumer surplus calculations as it includes voluntary religious donations to the temples and
expenditure on ceremonies that the visitors performs in those temples as a part of the travel cost.
Religious tourism is a significant component of the travel and tourism sector in South Asia, especially
in the Indian subcontinent. Hence, as evident from this study, the conservation, maintenance and
sustainable use of such religious sites can contribute significantly to the local economy. This study also
provides a methodological innovation to value the cultural/religious services of important sites by
modifying the traditional travel cost method.

Finally, an attempt was also made in the study to understand the contribution of visitors to the
local economy for the purpose of ensuring sustainable livelihoods. In the sample, only 17% of the
visitors purchased local products from the sites while none of the visitors stayed overnight at these
sites, indicating that the contribution to the local economy from such visits was minimal. This may be
attributable to the lack of local products for sale at these sites and the non-availability of over-night
stay facilities around the cultural sites. However, it was indicated by the sampled respondents that
they were willing to stay overnight incurring an expenditure of NPR 88 (excluding the food cost) if
overnight-stay facilities were available. Although this rate may seem very low compared to the per
night cost at local hotels for travelers who travelled to the Patal Bhuvaneshwar cave temple from
outside, it is comparable with what a home-stay tourist would pay per night (NPR 100 per person) for
staying in some of the popular trekking routes in rural Nepal. This information suggests that making
home-stay facilities available around these sites would help improve the local economy, a byproduct
of cultural tourism in the KSL area. Further, scope for marketing local handicrafts/value-added items
may also be expanded by such arrangements, which would generate employment to local artisans for
sustainable livelihoods.
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