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This paper aims at assessing the monetary value of four cultural ecosystem services (CES): tourism 
and recreation, aesthetic information, inspiration for art and education. These four cultural services 
were found to be the most significant for the three observed Kibbutz A, Kibbutz B and Kibbutz 
C in the Southern Arava. Secondly, acknowledging future development in the region through the 
construction of a new airport, this paper seeks to point out the potential of the CES approach for 
future sustainable planning. This study will hence serve to increase the awareness of CES for the 
purpose of decision-making and future business planning in the area. The results show that CES 
play a prominent role and generates a significant part of the income of kibbutzim in the area. Even 
though the kibbutzim have similar contexts and resources, they seem to specialize in certain services 
due to their history and business strategy. In this sense, the three kibbutzim make use of CES in a 
complementary way. This should be further developed through a common strategy, taking into account 
the future economic development of the area through a new airport. A seemingly positive relationship 
between the diversity of CES used and the income generated seems to indicate an interconnection 
between different CES and the potentials of using them together. This paper therefore underlines 
the importance for future planning to consider these findings and develop methodology for further 
ecosystem services assessments.
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1.  Introduction
Since the first wide-scale use of ecosystem services (ES) during 
the millennium ecosystem assessment (MEA 2005), this field 
has gained in popularity. Research on the topic as well as 
ecosystem assessments have surged in recent years (Daniel et al., 
2012; Milcu et al., 2013; Yang et al., 2013). Ecosystem services 
have since been used as a means to underline the advantages of 
integrating the ecosystem and its services in decision-making 
processes such as business planning (Laurans et al., 2013). 
Especially the role of cultural ecosystem services (CES) has 
been highlighted as a way to analyze and put to use the complex 
relationship between societies and their environment (Daniel et 
al., 2012; Orenstein, 2017). CES have been defined as: 

"The nonmaterial benefits people obtain from ecosystems 
through spiritual enrichment, cognitive development, reflection, 
recreation, and aesthetic experience, including, e.g., knowledge 
systems, social relations, and aesthetic values" (MA, 2005b).

At the intersection of numerous fields such as economics, 
sociology, political science or psychology, CES acknowledge 
the complexity of human interactions while at the same time 
taking into account the importance of pragmatic, monetary 
value (Kumar and Kumar, 2007; Orenstein, 2013). 

Yet even with the surging popularity of ecosystem services, 
there is an apparent lack of research when it comes to CES, other 

ecosystem services being more tangible and easier to put to use 
in decision-making and management (Milcu et al., 2013). As a 
literature overview by Milcu et al. shows, the least researched 
aspect of CES is the economic assessment (Milcu et. al., 2013). 
This is due to the subjective and hence intangible nature of those 
services which not only makes CES difficult to quantify but, 
most importantly, makes monetary valuation difficult (Daniel 
et al., 2012). For this reason, a relevant part of research in this 
field has used non-monetary valuation for CES and challenges 
the feasibility or even the ethics of monetary valuation (Chan et 
al., 2012; Daw et al., 2015; Martin-Lopez et al., 2009; TEEB, 
2010). Other benefits such as social and environmental benefits 
can also be analysed using the TEEB framework (figure 1). Yet 
researchers also argue that monetary valuation is a powerful 
tool, which delivers quantifiable results to be used in business 
planning and management by making CES visible in trade-
off analysis such as cost–benefit analysis (TEEB 2010). This 
applies especially to so-called use-values which focus on the 
value that humans derive form the ecosystem by making direct 
use of it. Non-use values, to the contrary, focus on the value of 
the ecosystem by its sheer existence or the so-called bequest 
value which values the ecosystem as a heritage for future 
generations (TEEB, 2010).

Figure 1:  TEEB framework
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Furthermore, on a more theoretical level, literature of this 
field reveals a high heterogeneity of frameworks and indicators 
when it comes to CES (Chan et al., 2012). The subjectivity of 
CES led to a multitude of different ad hoc frameworks that 
were elaborated for a specific setting (Alam et al., 2014; Chan 
et al., 2012; Haslett et al., 2010). This stands in the way of CES 
being fully integrated into ecosystem services assessments and 
hence to their use for decision-making processes (Laurans et 
al., 2013). Also, as has been pointed out by Hernandez-Morcillo 
et al., numerous indicators have been used in CES literature 
yet some lack quality characteristics such as the inclusion of 
stakeholders, which diminishes their credibility (Hernandez-
Morcillo et al., 2013). 

This lack of research is especially true for regions where 
quantitative data is hardly available and therefore could not 
make use of ES in their business-planning (Pandeya et al., 
2016). There is an apparent need for data scarce regions to 
have a closer look at their monetary potential when it comes 
to ES, especially CES. Those services are especially relevant 
in hyperarid areas such as the Southern Arava where CES has 
been found to play a prominent role. For kibbutzim in the area, 
a partial list of CES has been made by prior research (Orenstein 
and Groner, 2014), yet when it comes to monetary valuation, the 
Southern Arava lacks data. 

A kibbutz is a collective community where traditionally 
all income was generated from agriculture and expenses were 
shared. Kibbutzim were a key element in the early days of 
Jewish immigration to Israel by combining social and Zionist 
elements. Starting in the early 1900s, those communities settled 
in Israel and began working the fields thereby developing 
a very own culture (Goldenberg et al., 1972). However, 
kibbutzim underwent several changes through the years, which 
encompassed their way of producing and living. On the one 
hand, they underwent a modernisation of their production 
as well as a diversification of income. Some kibbutzim even 
focused on sectors such as high-tech and military industry 
(Gavron, 2000). On the other hand, these changes went hand in 
hand with a process of privatisation which has turned numerous 
kibbutzim into privatised economies where income is not shared 
any longer. Yet it is worth mentioning that some rare kibbutzim 
are still full cooperatives like one of the kibbutzim that will be 
assessed in this paper. The uniqueness of those communities 
underlines their importance for research. 

The aim of this paper is to use the relatively rich information 
on CES in the southern Arava (Orenstein and Groner, 2014; 
Sagie et al., 2013) and to add a monetary aspect to it. Hence, 
in a biome that is hardly studied (hyperarid) in a well-studied 

location (Southern Arava) we perform a pricing method. This 
will expand the unique data set of the area and explore how 
local kibbutzim differ in their environmental economics. 

Contemplating the lack of knowledge on the monetary value 
of CES in kibbutzim of the Southern Arava, the main result of 
this research will be an ecosystem services assessment in three 
kibbutzim in the area: Kibbutz C, Kibbutz B and Kibbutz A. 
The main research question which will be answered here is the 
following: To what extent do the three chosen kibbutzim make 
use of CES to generate income and where do the potentials of 
this approach lie?

This will be done using the approach propagated by the 
TEEB framework (figure 1) which underlines the importance of 
using CES in business planning in line with the "conservation 
and sustainable use of biodiversity and ecosystem services" 
(TEEB, 2010).

1.1  Study sites 
The research was conducted in three kibbutzim in the northern 
part of the Eilot Regional council, the southernmost region in 
Israel. The region is situated in the southern Arava valley near 
the border between Israel and Jordan. The uniqueness of this 
site is due to different geographical and political factors. The 
valley is at the border between Jordan and Israel with Eilat 
in its most southern point as the biggest touristic destination 
of the region. Although peace has been signed between both 
countries, the borders are being carefully observed and patrolled 
by both sides, a fact resented by the kibbutzim of the region. 
The Hevel Eilot Regional council includes ten kibbutzim and 
two settlements which were built with considerable help from 
the Israeli government and which underwent some considerable 
changes since their founding. 

The most northern kibbutz is Kibbutz C, established in 
1977 as the first kibbutz joining the more secular Progressive 
Judaism Movement. In this sense, the kibbutz "enables common 
lives of all residents, whether they are traditional or secular, 
by supporting community life texture with linkages to liberal 
Judaism" (CNDG, 2017). The kibbutz has 189 inhabitants of 
which 100 are over 21 years old. The main economic activities 
are agriculture and tourism. The kibbutz offers tourists 
accommodation in its guesthouse as well as food services in its 
restaurant. The kibbutz also provides education for pupils from 
1st to 12th grade for the region.  

The second kibbutz approximatively 10 km to the south 
is Kibbutz B. After its establishment in 1977, the kibbutz 
also joined the Progressive Judaism Movement. With its 
109 inhabitants of whom 54 are 21 years old or older, the 
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kibbutz is the least populated of the three. Being part of the 
Global Ecovillage Network, the kibbutz considers itself a 
green kibbutz and runs several ecological projects. The main 
economic activities are agriculture and eco-tourism with a 
creative ecology centre that offers numerous eco-activities 
(CNDG, 2017).

Kibbutz A is the farthest south and was established in 
1973 and is the only one of the three analyzed kibbutzim 
that still shares all generated income and does not belong to 
the progressive movement. The kibbutz observes the Jewish 
traditions of Kashrut and Shabbat and has 438 inhabitants of 
which 314 are 21 years old or older (Sagie et al., 2013). The 
economic activities encompass agriculture, tourism, education 
and science, and industrial activities with a high share of the 
salaries earned outside of the kibbutz. The kibbutz offers 
accommodation as well as tours. Furthermore, it offers a wide 
scope of knowledge about the uniqueness of the ecosystem of 
the region, its link with politics and conflict resolution in its 
Institute for Environmental Studies. It is also home to one of the 
largest solar fields in Israel.

Figure 2:  Study site: The three kibbutzim in the Southern Arava

Valued cultural 

Ecosystem 

Service

Services in 

kibbutzim of the 

Arava

Valuation and 

interviewing/

surveying methods

Calculation Stakeholders Literature, pricing and quantifying 

indicators

Educational 

services

Environmental 

courses and 

research

Direct market 

valuation/

semi-structured 

interviews

The direct market price will be 

directly asked to the interviewee 

for this service. A yearly average will 

be calculated for the categories: 

Donations, student fees, research 

and workshops.

Managers of 

kibbutzim or 

managers of 

educational 

institutes

Funding for scientific research 

and education facilities within the 

ecosystem (Wang et al., 2010).

The number of studies about

an ecosystem (e.g., Tompkins et al., 

2011).

The number of educational 

programmes (Rönnbäck et al., 2007).

Tourism and 

recreation

Accommodation, 

workshops, tours 

Direct market 

valuation/

semi-structured 

interviews

The direct market price will be 

directly asked to the interviewee 

for this service. A yearly average will 

be calculated for the categories: 

Tea shop, gastronomy, tours and 

accommodation.

Managers of 

kibbutzim

Revenue from tourism activities 

(Everard and Kataria, 2010).

Revenue through organized tours, 

workshops (de Groot et al., 2006).

Aesthetic 

information

Hiking, the 

view from the 

accommodation

Contingent 

choice valuation/

structured, closed 

ended surveys

Here a direct market price is not 

available. Hence a proxy will be used 

to ask respondents their WTP for 

the beauty of the landscape.

Tourists and 

residents of 

kibbutzim

Willingness to pay by stakeholders 

and consumers (Krala et al., 2012; 

Kovacs and Larson, 2008; Hanley et 

al., 2001).

Inspiration 

for art

 Art objects Direct market 

valuation/

semi-structured 

interviews

The direct market price will be asked 

directly to the artists for their art 

as well as the average amount of 

pieces of art they produce and sell. 

Additional information such as the 

time needed per piece of art and 

their income will lead to an annual 

average income.

Artists Amount of poems, art, or folklore 

produced in an area (Everard et al., 

2010).

Table 1: Monetary valuation of CES in kibbutzim of the southern Arava valley: 
  A summary of literature review for indicators and used methods
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2.  Methodology

2.1  The choice of CES and indicators
The first step of the research was to find out which CES were 
the most relevant for the kibbutzim of the region. To this 
end, a literature review was conducted. A paper by Sagie et 
al. analyzed the perception of CES by the inhabitants of the 
region and identified the most relevant services (Sagie et al., 
2013). Tourism and recreation, education, and inspiration for 
art seemed to count among the most significant CES for the 
respondents. 

It should be acknowledged that in some instances ecosystem 
services are counted as such only if they rely on biodiversity 
and certain species (Orenstein and Groner, 2016). In this paper, 
aspects such as landscape are taken into account to assess a 
more complete and broader view of CES. The specific CES 
for this assessment were chosen due to their relevance for the 
three kibbutzim (Sagie et al., 2013; Orenstein and Groner, 
2014), their relevance in previous research (table 1) and their 
relevance to stakeholders who are the direct users of CES 
(table 1). Hence, tourism and recreation, education, inspiration 
for art, and aesthetic information were assessed. The methods 
and indicators that were used are based on previous research on 
the valuation of CES (table 1).

The relevance of those services were confirmed in other cases 
(de Groot et al., 2006; Milcu et. al., 2013; Pandeya et al., 2016). 
During the first interviews with the stakeholders, it became 
evident that aesthetic information, namely the appreciation of 
aesthetical features of landscapes, was also seen as crucial. In 
an effort to develop CES categories and indicators together 
with the stakeholders, the decision was made to add the CES 
aesthetic information to the assessment.

As has been stated, one of the aims of this paper is to make 
use of indicators which are in line with quality standards seen 
as crucial by past articles (BIP, 2011; Hernandez-Morcillo et 
al., 2013; Roche,1999; UNDP, 2009). It is seen as crucial that 
the indicators fulfil SMART standards which stand for Specific, 
Measurable, Achievable, Relevant and Time-bound. Especially 
regarding the relevance of the indicators, it had to be taken into 
account as to what extent they rely on the ecosystem. In cases 
were the interviews were semi-structured, additional questions 
were added to find out to what extent educational programs, 
paintings or WTP (willingness to pay) were dependent on the 
ecosystem and CES. In the case of tourism and recreation, the 
interests of tourists often varied. Seven main interests were 
recognized so that the relevance of the indicator could be 
identified.

In a more theoretical sense, this research aims at contributing 
to the establishment of a commonly used framework for 
ecosystem services assessments by building upon the framework 
by Chan et al. and, more broadly, the TEEB framework (TEEB, 
2010). Additionally, this paper intends to refine indicators 
using standards set by precedent research such as SMART and 
SPICED (discussed in the methodology) (BIP, 2011; Roche, 
1999; UNDP, 2009). To this end, this paper gathers the required 
information in cooperation with the direct users of CES in 
the three kibbutzim (artists, business managers, educational 
managers, residents and tourists) by using interviews and 
questionnaires. Additional data about the use of CES and the 
characteristics of its users is subsequently gathered. 

Furthermore, the focus of this research on CES and 
stakeholders makes use of the SPICED standards essential 
(Roche, 1999). This standard stands for Subjective, Participatory, 
Interpreted and communicable, Cross-checked and compared, 
Empowering, Diverse and disaggregated. This was fulfilled first 
by acknowledging the subjective nature of CES and therefore 
engaging different stakeholders in the development of the 
indicators. Literature was used as a starting point, guaranteeing 
that indicators could be compared and checked (table 1). 
Subsequently those indicators were modified in accordance 
to the views of the stakeholders, thereby guaranteeing locally 
defined indicators which reflect the reality of the Arava and 
empower stakeholders by giving them a voice in the research.

2.2  Interviews, questionnaires and participants
The time period between the first and the last interviews and 
questionnaires was from April 1st until May 20th 2017. Tourists 
as well as residents were chosen by convenience sampling. 
Measures were taken to reduce the sampling bias (Panzeri, 
2008). Different interviewers of different genders were used 
and placed at different locations at a different time of the day. 
Interviewers were asked to only interview every third resident 
or tourist they encountered in order to ensure a systematic 
randomization. Only respondents older than 21 were included 
and a balance between female and male respondents was sought. 

To fulfil the aim of this paper, four different kinds of 
stakeholders (table 2) were interviewed in semi-structured 
interviews or examined in closed and semi-structured 
questionnaires (table 1). Interviews were conducted with 4 
managers and 4 artists from the three kibbutzim. Questionnaires 
were used to gather information from 66 tourists and 52 
residents (table 2).
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Table 2: Number and nature of interviewees for each kibbutz

Interviewees Managers Artists Residents Tourists

Kibbutz  A 11 + 21 2 21 24

Kibbutz  B 11 2 15 21

Kibbutz  C 11 0 16 21

Total 4 4 52 66

1 tourism managers
2 education manager

2.2.1  Interviews with managers and artists
First, managers of the three kibbutzim represent the main source 
of first-hand quantitative information for tourist and educational 
activities. The managers have expert knowledge on the financial 
benefit linked to tourist activities ranging from accommodation 
to recreational activities and tours. The numbers of activities 
as well as their monetary value were made available for most 
services as well as interests of tourists and the strategy used 
by the kibbutzim to attract those tourists. For this reason, the 
information gathered in those first interviews was used to 
elaborate further questionnaires and refine the methodology. 
Those interviews were neither totally open, since the topic and 
questions were already pre-selected, nor entirely closed-ended, 
because of their exploratory nature. Open-ended semi-structured 
interviews were conducted, which allowed for a predetermined 
order but still ensure flexibility in the way issues are addressed 
by the informant (Dunn, 2005). Most numbers were made 
available by the interviewed managers, yet some information 
about tourism had to be treated as confidential data. Therefore 
the decision has been made to work with average incomes instead 
of detailed numbers for the different activities of the different 
kibbutzim so that a minimum anonymity was guaranteed.

The same was applied to artists who communicated 
quantifiable details about their artistic production but also spoke 
about the inspiration they get from the environment and to what 
extent this is crucial for their work. It was decided to interview 
professional artists who rely on their art for their income. 
The interviews gave an overview of the artists productivity 
by providing individual information on the time needed for a 
piece of art, the prices of those works, the amount of paintings, 
ceramics or photographs produced in a year. The numbers 
gathered from the interviews were approximations, since none 
of the artists had records of prices or sold articles. 

2.2.2  Questionnaires for tourists and residents
Putting to use the advantages of semi-structured and closed 
surveys and interviews combined, the interviews with the 
managers were used to elaborate the quantitative surveys 

targeting 66 tourists (international as well as national) and 52 
residents of the three kibbutzim. Using the expertise of the three 
tourism managers of the kibbutzim, seven items were identified 
to be the main reasons for tourists to visit (see Appendix 1). 
In general, tourists stated that their main interests in the region 
were the following items: 
– Outdoor sports and leisure 
– Uniqueness of the environment 
– Kibbutz life 
– Bird watching 
– Judaism 
– Visiting friends and family
– Work

Those categories were used in a pilot study with a group of 
tourists to check for the relevance of the items, their clarity, 
and the need for revisions in collaboration with the users of the 
CES. After the pilot group, 66 tourists were asked to state their 
interests in travelling to the area by distributing 100 points to the 
list of seven items. 

 They were subsequently asked to distribute 100 points to 
those items in accordance with their interests and the reasons 
why they chose to stay at one of the kibbutzim. Using initial 
semi-structured interviews in a feedback process to elaborate 
further surveys has the advantage of being able to adapt to 
new content while remaining quantitative and reproducible. It 
also enables the inclusion of stakeholders in the creation of the 
assessment tools by taking into account the content of interviews 
in the process of research (Creswell, 2009; Hernandez-Morcillo 
et al., 2013). 

The five main items which the tourists chose from can be 
separated in two categories. On the one hand, environmental 
items such as: outdoor sports and leisure, uniqueness of the 
environment and bird watching are all arguably linked directly 
to the ecosystem. Judaism and kibbutz on the other hand are not 
linked directly to the chosen CES. 

Finally, tourists as well as residents were given 
questionnaires to find out their willingness to pay (WTP) for 
aesthetic information. Here the indicator used is the beauty 
of a perceived pristine landscape as compared to land usage 
(Krala et al., 2012). Respondents were confronted with two 
options: having over-ground power poles around the kibbutz 
or underground cabling. The latter creates less visual pollution 
and comes at a higher cost than the first option. Respondents 
were asked how much they were willing to pay for a more 
pristine view of the surroundings, thereby stating their WTP for 
aesthetic information. A regression analysis was subsequently 
used to find out the relationship between the WTP and the five 
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main interest items. This analysis is especially helpful to define 
statistically the relation between a dependent (WTP) variable 
and independent variables (the five items) and find out the effect 
on the WTP when the five items vary. 

3.  Results
In general, the four analyzed CES in the three kibbutzim represent 
a monetary value of almost $6,000,000 a year (table 3). 48% of 
this value is due to educational services while 47% is due to 
tourism and recreation. Those two services represent 95% of 
the monetary value linked to CES while aesthetic information 
accounts for 4% and inspiration for art for 1% of the assessed 
monetary value (figure 3). 

Table 3:  Yearly average monetary value of CES in kibbutzim A, B, C  
in the years 2016–2017

Cultural ecosystem 

service

Source of income Monetary value 

(yearly average in $)

Tourism and 

recreation

Tea house/shop

Restaurant/gastronomy

Accommodation

Tours

165,000

480,000

2,129,000

10,000

Inspiration for art Paintings, photography, 

ceramics

63,000

Educational services Research

Tuition fees

Donations

Workshops

1,143,000

278,000

1,170,000

293,000

Aesthetic  

information

WTP (Residents)

WTP (Tourists)

29,000

223,000

TOTAL 5,982,000
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3.1  Tourism and recreation
The tourism and recreation services in the kibbutzim were 
quantified with the help of manager interviews on the one 
hand and additional data collected directly from tourists during 
surveys. The results show that the overall average yearly 
revenue from tourism of the three kibbutzim is $2,783,000 
with an average of $2,129,000 generated by accommodation, 
$10,000 from tours, $480,000 from gastronomy services and 
$165,000 from tea houses/shops. 

Regarding the distribution of income from tourism and 
recreation services, it can be observed that the majority of the 
income is generated by accommodation. Guesthouses provide 
this service to a number of tourists ranging from 15,000 to 
30,000 overnight stays per kibbutz. The occupancy rate for the 
three kibbutzim ranges from 37% to approximately 60%. The 
price range for accommodation varies from $40 to $200 a night 
with housing as simple as mud houses in Kibbutz B to spacious 
family apartments in Kibbutz A and Kibbutz C. Tourism and 
recreation accounts for most the income generated by CES in 
Kibbutz C and Kibbutz B where it represents 91% and 68% of 
the income respectively (figure 3). For Kibbutz A the share of 
this service is a mere 31%. Regarding the average amount of 
money spent by tourists in the different kibbutzim, one observes 
that the highest amount is spent by tourists in Kibbutz A with an 
amount as high as $110.7 followed by Kibbutz C with $100.9 
and Kibbutz B with $89.6 per day and person according to the 
questionnaires.

As the interviews with the managers of the different 
kibbutzim show, they seem to follow different strategies. 
Kibbutz A seems to be willing to attract families with interests 
in kibbutz life and Judaism especially due to attractions such 
as the Methuselah palm tree. Kibbutz C is developing a new 
approach in which the focus lies on a high-end gastronomy in 
its restaurant and renovated accommodations. Kibbutz B seems 
to focus more on hands on ecological knowledge as well as on 
more basic accommodation.

3.2  Education
Regarding educational services, the interview with the 
manager from the Arava Institute at kibbutz A showed that 
educational services are used to acquire knowledge about 
the environment and desert ecosystem. On the overall, the 
assessed educational services account for $2,884,000 and 
encompass donations and funding for research, tuition fees 
and workshops (table 3). Courses such as ecology, geology, 
agriculture, political ecology, and water management mainly 
focused on the ecosystem of the region. Revenue from this 
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source represents a significant share of the sum allocated to 
educational services for the three kibbutzim. This explains 
why educational services represent 64% of the monetary 
value assessed in Kibbutz A while in Kibbutz B and Kibbutz 
C the share is 24% and 3% respectively (figure 3). Workshops 
offered by the kibbutzim vary in importance and nature. In 
Kibbutz C a cultural tour workshop of 1 to 2 hours in which 
visitors can learn about agriculture is offered for an average 
price of $25 per person. This includes knowledge about the 
agriculture and its political implications with the Jordanian 
neighbors. This service has yet to be developed further as 
stated by the management. 

Kibbutz B has developed five successful workshops, which 
have topics such as mud-building, permaculture, renewable 
energy or sustainable community. A green apprenticeship is 
also available six times a year for a period of four weeks in 
which the participants can acquire knowledge about topics 
such as permaculture, alternative technologies or sustainable 
agriculture and costs $2,030 per person. Kibbutz B attracts more 
than 4,500 visitors yearly by using a green learning experience 
in its Eco Kef. These workshops are available at a price varying 
between $65 and $95 per person per day. Workshops are one 
of the main services of Kibbutz B. For Kibbutz A, with themes 
such as Judaism and renewable energy are being offered and 
represent approximatively 30% of the visitors. The price for 
such a tour is approximately $100 per person.

3.3  Inspiration for art
Artistic production was calculated for kibbutzim known to 
have professional artists as residents, which excluded Kibbutz 
C. In Kibbutz A interviews revealed an artistic production 
of $38,000 as a yearly average. In Kibbutz B this number is 
$25,000 a year. For both kibbutzim, inspiration for art generates 
2% of the overall value attributed to the assessed CES. The 
motives used by the interviewed artists are entirely linked to the 
environment with species such as birds and acacias as the most 
important source of inspiration. Artists spent a great deal of time 
in nature and looked for a specific species, especially birds, for 
photography or just searched for inspiration for paintings. The 
prices for pieces of art vary from $55 to $1,500 depending on the 
time spent on the pieces of art, the materials used and anticipated 
market prices, or as one artist puts it: "what I think I can get 
for it". The number of pieces of art, which was taken as proxy 
for artistic production in the region, varied greatly from year to 
year and from artist to artist. Most artists did not know the exact 
numbers and approximations were made by the interviewees 
that varied between 50 and 80 pieces of art per year. 

The interviews reveal that artists from the region highly 
value the environment they live in and have a preference for 
a pristine state of the environment on the overall. Species such 
as palm trees and different birds are highly valuated as source 
of inspiration. The artists also indicate the importance of living 
in such an environment to pursue art professionally and as 
important attraction for tourists who might seek isolation and a 
natural environment as a contrast to their busy urban lives. 

3.4  Aesthetic information
Regarding the WTP for aesthetic information 52 residents of the 
three kibbutzim were asked to choose an amount in the form of 
a yearly fee that they would be willing to pay for the mentioned 
service. The result shows that residents are willing to pay an 
average of $37.2 a year per person. The WTP for kibbutzim 
is $41.9 for residents of Kibbutz A which sums up to $18,300 
a year when taking the adult population of the kibbutz into 
account, $37.8 for kibbutz B and a total of $5,700 per year and 
$29.3 for kibbutz C or $5,200 per year. This represents a total 
WTP of $29,200 for aesthetic information for residents of the 
three kibbutzim.

The WTP was also assessed for tourists in a slightly different 
way. Sixty six tourists were asked their WTP in the form of 
an increase of their bill during their stay at the kibbutzim per 
person per day. The average WTP was found to be $3.52 per 
day and per person. It was the highest for Kibbutz B ($3.9) 
followed by Kibbutz A ($3.65) and Kibbutz C ($2.79) which 
is the equivalent of a willingness to accept a raise in average 
price of staying in kibbutzim of respectively 5.79%, 4.79% 
and 3.26%. Such a raise in prices would generate an additional 
$223,000 a year.

In general, tourists stated that their main interests in the 
region were: 
– Outdoor sports and leisure (24.4%)
– Uniqueness of the environment (23.6%)
– Kibbutz life (22.2%)
– Bird watching (16.1%)
– Judaism (13.1%)

Among respondents from Kibbutz B, Kibbutz C and Kibbutz 
A, the answers were surprisingly homogenous for the categories 
kibbutz life (22.7%, 22.1% and 21.8% respectively), bird 
watching (16.9%, 14.8% and 16.6%) and uniqueness of the 
environment (25.2%, 21.4% and 24.2%). With other categories, 
the difference was higher. Visitors to Kibbutz A were much more 
prone to state Judaism as one of their main interests (18.8%) as 
opposed to Kibbutz B (11%) or Kibbutz C (8.8%). In addition, 
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the category outdoor sports and leisure reached a score of 30.6% 
for kibbutz C while only reaching 19.2% and 24.3% for Kibbutz 
A and Kibbutz B respectively. 

3.5 Interests of tourists
Using regression analysis, it became clear that when it comes 
to WTP, the interests of tourists have a significant impact. The 
identified environmental items (uniqueness of the environment, 
outdoor sports and leisure, bird watching) had a positive impact 
on the WTP. As can be interpreted by the coefficients r, every 
point distributed to those categories by tourists increased 
the WTP. With a significant p value of 1.9*10-5, every point 
distributed to the category uniqueness of the environment 
increases the WTP by $0.3 on average.

For the categories outdoor sports and bird watching which 
relate to a direct use of CES, the p value is respectively 0.01 
and 0.007. The increase in WTP is more modest with $0.13 
and $0.07 for outdoor sports and leisure and bird watching 
respectively. On the contrary, the categories Judaism and 
kibbutz life, which are not related to the CES analyzed in this 
paper, decrease the WTP for aesthetic information by $0.09 and 
$0.17 for every point respectively. Here again those categories 
have a significant p value of 0.02 and 0.01.

Preferences for activities like hiking, bird watching and 
outdoor sports and leisure in general visibly enhance the WTP 
of respondents. This observation might indicate a positive effect 
of the use of CES and the WTP for its services. This is also 
the case when it comes to the WTP of residents. There is a 
correlation (p = 4.9*10-4) between how often the respondents 
go hiking and their WTP for aesthetic information. Respondents 
who hike 5 to 8 times a month have a WTP $17.3 higher than 
the ones hiking 1 to 4 times on average.

4.  Discussion 

4.1 Complementary use of tourism and education services in 
kibbutzim

One can observe differences in the way kibbutzim make use 
of CES to generate income. The kibbutzim under study are 
all in a similar desert environment, less than 15 km from each 
other. In addition, when observing CES they offer a similar 
scope of services and amenities. A high percentage of the 
income generated is linked to educational services and tourist 
accommodation. Yet it seems that to some extent the kibbutzim 
use CES in a complementary way.

Figure 4:  Different interests of tourists while visiting the three 

different Kibbutzim: Average number points given to 

each of the five items by tourists (Standard errors from 

left to right: 0.099 ; 0.093 ; 0.075 ; 0.095 ; 0.074)

kibbutz A on the one hand has a big stake in educational 
services due to the Arava Institute for Environmental Studies. 
The institute offers students the opportunity to study the 
uniqueness of the Arava and acquire environmental knowledge 
about the region. Being under the auspices of the Ben Gurion 
University, this institution provides academic credits to 
its students. kibbutz B on the other hand is offering a larger 
number of workshops than the other kibbutzim. Its focus is on 
"offering a green experience" as the manager of Kibbutz B puts 
it. Visitors who sleep at the kibbutz mainly take part in one of 
the workshops offered. Every year an average number of 4,500 
visitors come to the Eco Kef, the center for creative ecology 
in which participants are taught hands-on sustainable solutions. 
This knowledge differs principally from the knowledge offered 
in Kibbutz A since it has a much more practical focus and takes 
a less academic approach. The educational services are different 
in Kibbutz C that conveys knowledge about the environment, 
organic vegetables and fruits as well as its relationship with 
regional politics. As the manager of Kibbutz C underlines, the 
farmer in the kibbutz have remarkable ties to Jordanian border 
soldiers. This asset is being integrated into an educational 
tour, which shows visitors the links between organic farming 
and conflict resolution on a local level. Although educational 
services accounts for only 3% in Kibbutz C, the management is 
working on developing this unique service. 

Regarding tourism on the other hand, the kibbutzim show 
also some complementarity in their use of CES. In Kibbutz A, 
where tourism and recreation accounts for 31% of the income 
from the assessed CES, there is an effort by the management to 
attract tourists interested in Judaism with a stronger focus on 
Jewish traditions. To this end, the kibbutz also makes use of the 
environment by using species such as the Methuselah palm trees, 
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from seeds thought to be thousands of years old, for marketing 
purposes. Indeed, in comparison to the other kibbutzim, 
Kibbutz A attracts the most tourists who claim to come because 
of Judaism or Kibbutz life interests. This stated preference 
is articulated by 18.8% of the tourists coming to Kibbutz A. 
Almost double as many percentage points as the two other 
kibbutzim. Kibbutz A is the only of the three observed cases that 
is still a traditional kibbutz and uses income redistribution. This 
status might also play a role in attracting tourists on Judaism and 
kibbutz life-themed tours which make up approximately 30% 
of the visitors. Families are a target group, as the manager puts 
it, and is reflected in the data: the average age of tourists is the 
highest for this kibbutz as well as the size of groups visiting and 
the amount of money they spend on average per night $110.7. 
This is reflected by the accommodation in Kibbutz A, the most 
expensive of the three kibbutzim on average.

The other two kibbutzim do not attract that many tourists 
interested in Judaism or kibbutz lifestyle since they are part of 
the progressive movement. Yet they seem to have a different 
focus than Kibbutz A. Kibbutz C attracts more tourists, which 
state that they are interested in outdoor sports and leisure 
(30.6%) which is in line with the statements of its manager 
who sees an interest of tourist to use the kibbutz for their bike 
and jeep tours. Other than focusing on outdoor sports, the 
kibbutz wants to attract tourists with its high-quality standard 
and restaurant which is reflected by the average sum spent by 
tourists which was $100.9, the second highest. The kibbutz is 
yet at the beginning of a phase of reorientation in which the 
management tries to focus on high-end accommodation and 
gastronomical services. In this sense, Kibbutz C focuses on 
tourism and recreation services, which represent 91% of the 
monetary value linked to CES. Kibbutz B also relies mostly on 
tourism and recreation that represents 68% of the value of CES. 
The kibbutz attracts less families and more individual visitors 
with the lowest average age of visitors (41.5 years old). It 
specializes in low cost and natural accommodation with prices 
as low as $39.6 per person per night. As the manager puts it 
"they don’t want a TV in their rooms, they want it plain and 
simple. Being in contact with nature".

4.2 The potential of aesthetics and inspiration for future 
development

The results have shown that the kibbutzim highly benefit from 
the potential of CES and their use in generating income. Almost 
$6,000,000 can be attributed to the analyzed CES yet as has been 
discussed, there is a dependence on tourism and recreation as 
well as education to generate that income. Aesthetic information 

and inspiration for art represent only 4% and 1% of the monetary 
value on the overall, yet those CES seem to show potentials.

The inspiration for art service used by four professional artists 
in Kibbutz A and Kibbutz B which generate an average income 
of $38,000 and $25,000 a year respectively show that this 
service is being used. This only represents 2% of the monetary 
value in the two kibbutzim. In Kibbutz C this service has yet to 
be tapped although artists and managers alike see potential in 
the region. The interviewed artists all state the importance of 
the environment and the interest for artists to come especially 
to Kibbutz B to benefit from the inspirational value of the arid 
ecosystem in the Arava. Regular art events in cooperation 
with other kibbutzim of the area give artists the opportunity to 
display their art and give lectures. In addition, when it comes 
to creativity, Kibbutz B has plans to expand its amenities by 
focusing on future creative workshops linked to its creative 
ecology approach. This bears the potential of making Kibbutz 
B a creativity hub in the region in cooperation with other 
artists and kibbutzim. The use of inspiration for art in Kibbutz 
A is developed as well by artists, yet as the interviews reveal, 
those artists see a challenge in exposing their art. Cooperation 
between Kibbutz A and Kibbutz B already exists and artists 
could benefit from it in future development. 

When it comes to aesthetic information, all kibbutzim 
display the potential that the use of this service represents. 
Tourists and residents alike underline the important role of 
aesthetics. Especially in Kibbutz B and Kibbutz C this service 
represents a high monetary value. This is significant since it is 
a potential that is not yet tapped. The questionnaire revealed 
the stated preference of respondents for a pristine environment 
without traces of human development such as power poles. For 
this tourists in Kibbutz B are willing to accept an increase in 
their costs of staying at the kibbutz by 5.8%, in Kibbutz C by 
4.8% and Kibbutz A merely 3.3%. Taking a closer look at the 
interests of tourists, the lower numbers in Kibbutz A compared 
to the other kibbutzim might be explained through a negative 
relationship between WTP and interest in Judaism and kibbutz 
life. Kibbutz A attracts fewer tourists that are mostly interested 
in ecosystem related activities and are hence willing to pay more 
for aesthetic information. Taking into account the importance of 
aesthetic information tourists, especially Kibbutz C and Kibbutz 
B that rely more on tourism for CES should value this CES. This 
means taking into account aesthetic information in the future 
development of the kibbutzim and its surroundings. 

Furthermore, the interviews reveal a relationship between 
aesthetic information and inspirational services. Artists value 
a pristine environment more than an environment with traces 
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of human activity. As a painter and sculptor affirms: "I used 
to delete human activities from my works and paint pristine 
environments." This would also explain why tourists staying at 
Kibbutz B, which also focuses on creative ecology, have the 
highest WTP compared to the money they spent on the kibbutz. 
They would accept a raise by 5.79% of their accommodation 
costs to benefit from a more pristine environment. Developing 
the three kibbutzim should therefore consider aesthetic 
information and inspiration for art at the same time to benefit 
from the financial potentials of those CES.

4.3	 The	benefits	from	a	diverse	use	of	CES	in	kibbutzim
The results also seem to show a positive relation between the 
diversity of CES used and the accommodation occupancy in 
the three kibbutzim. Kibbutz A and Kibbutz B both mainly use 
education and tourism but also inspiration for art. At the same 
time, the accommodation occupancy rate in Kibbutz A is 60%, 
in Kibbutz B 54%. When compared to Kibbutz C, which relies 
heavily on tourism with 91% of its monetary value generated 
by this CES, the occupancy rate is a mere 37%. In this kibbutz 
dependence on tourism is the most apparent where tours and 
gastronomy offered on a limited scale and education and 
inspiration for art seem not to play a major role. The focus is 
on accommodation and the enhancing of the quality of those 
services. As one manager states: "Tourists visiting the region 
want more than simply accommodation. They are looking for 
an experience with nature and the uniqueness of the desert." In 
line with this logic, Kibbutz B and Kibbutz A offer a broader 
variety of services which encompass different CES such as 
education, inspiration for art, tourism and recreation. Kibbutz B 
offers more workshops and "green experiences". Inspiration for 
art is present and might be developed in the future. In addition, 
the WTP from tourists for aesthetic information is the highest 
in those two kibbutzim as well as the WTP from residents. 
This shows that a diverse use of CES not only attracts more 
tourists and visitors to the kibbutzim but also enhances their 
WTP for CES such as aesthetic information. When it comes to 
the income generated and the attraction of tourists, there seems 
to be a benefit from using a diversity of CES.

This relation between different CES has been analyzed in 
previous research, as well as the interconnection of different 
CES and difficulties to divide them in tangible metrics 
(Willis, 2015). A challenge that appeared during this paper 
was the category tourism and recreation as a CES. Tourism 
encompasses numerous activities that integrate the other CES of 
this assessment, for instance, they are offered on different topics 
that integrate the environment to a certain extent. Those might 

be part of tourism and recreation as well as education. This is 
also true for creative ecology, which integrates inspiration for 
art as well as education. For this reason, bundles of ecosystem 
services instead of a single service have been analyzed by 
other research (Reaudsepp-Hearne et al., 2010; Willis, 2015). 
Instead of a traditional view of CES as has been propagated by 
numerous previous research (Millennium Assessment, 2005a; 
TEEB, 2010) CES as a bundle has the advantage that it considers 
the intersection of the numerous CES that it represents. This 
intersection is present in this research and should be considered 
when developing the activities of kibbutzim in the Arava region.

4.4  Limitations and further research
One of the main limitations that come with valuation of 
environmental goods is the lack of exact numbers on the 
market price of different CES. When it comes to aesthetical 
information and inspiration for art, the method used here was to 
ask stakeholders either directly or through contingent valuation. 
The results show average yearly prices, production and WTP of 
a given sample. Even for tourism and education, where direct 
numbers were available, the question remains to what extent 
those numbers are due to the environment. Here the interviewees 
were asked follow up questions so that this limitation can be 
partly sorted out. Yet the uncertainty that researchers deal with 
in this field lead to economic underestimation of the results 
(Bobylev, 2017). Hence, it should be clear that the numbers 
presented in this paper are underestimation and averages.

Furthermore it should be pointed out that here merely use 
value CES have been observed. Non-use value has not been 
assessed such as existence value or bequest value. Moreover, 
this paper only focused on monetary valuation while other non-
monetary valuation has shown to play a big role as well. This 
decision was made with the aim to deliver quantitative numbers 
as to underline the economic potentials of CES in the three 
kibbutzim and for the region. Yet further research should also 
assess the values that were not assessed during this research so 
that a more complete understanding of the benefits of CES in the 
region can be achieved.

5.  Conclusion
The first conclusion of this assessment is the tremendous 
economic potential in using CES in kibbutzim of the Southern 
Arava. The three kibbutzim of that region greatly benefit from 
this source of income with an average revenue of $5,982,000 
yearly. Especially tourism, recreation, and educational services 
are beneficial for the kibbutzim that use the ecosystem to attract 
tourists and academics alike. When it comes to inspiration for 
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art and aesthetic, the interviews have revealed a potential to be 
tapped for future development. Tourists and residents cherish 
and value the aesthetic state of the ecosystem and are willing to 
pay a significant amount to preserve it. Furthermore, it can be 
concluded that Kibbutz C, Kibbutz A and Kibbutz B all make use 
of similar CES yet they also have a complementary use of CES. 
They all focus on different aspects of tourism and education and 
have a different infrastructure that attracts visitors with different 
interests. In this sense, cooperation between the kibbutzim is 
not only feasible, it would benefit them all. By using CES as 
orientation, the business planning for the three kibbutzim could 
be built around the specializations that have been pointed out 
by this paper.

On a theoretical level, this paper contributes to establishing 
CES and its use in decision-making by pointing out the 
interconnection between the use of different CES and their 
monetary value. On one hand, the connection between CES 
makes it difficult to differentiate them when evaluating their 
monetary value. Some aspects of tourism and recreation have 
the characteristics of other services such as education, religious 
or inspirational services. On the other hand, the link between 
those CES should be used for planning the development of the 
three kibbutzim. On this topic, future research should be made 
on the use of CES as interconnected bundles of services as has 
been done in the past (Reaudsepp-Hearne et al., 2010; Willis, 
2015).As all managers have noted, the construction of a new 
airport in the area might bring new opportunities not only to 
kibbutzim but to the whole region. This paper offers first insight 
as to how abundant CES are in kibbutzim and possibilities to 
make use of the CES of the region for the years to come.
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Appendix 1: Questionnaire 

 

The aim of this questionnaire is to gather quantitative data about activities linked to tourism such as 
accommodation, workshops, tours or souvenir shops. The amount of money and time you spend in the 
region are the two most important factors. In addition, this questionnaire aims to find out the 
contribution of the ecosystem to those numbers. 

 

1- Time and money spent 
 

 What are the tourist activities that you have taken part in? 
______________________________________________________________________________
______________________________________________________________________________ 

 How long did you stay in the region? 
________________________________________________________ 

 How long did you stay on the Kibbutz? 
________________________________________________________ 

 How much money did you spend on staying in this Kibbutz? 
________________________________________________________ 
 

 Did you take part in any workshops, tours..etc organized by the Kibbutz? Which ones? 
______________________________________________________________________________
______________________________________________________________________________ 

 How much did you spend on these? 
________________________________________________________ 
 
 

2- Tourism and the ecosystem 
 

 The following items are the most often named reasons for staying in this Kibbutz. Please 
distribute a total of 100 points to those items in accordance to your preferences.  
 

 Outdoor sports and leisure  

 Uniqueness of the environment  

 Kibbutz life  

 Bird watching  

 Judaism  

 Visiting friends and family 

Appendix 1: Questionnaire

 Work 

 
 Could you name any species (animals or plants) that play a role in your stay at the Kibbutz? 

______________________________________________________________________________
______________________________________________________________________________ 

 

 

3- Other questions 
 

1. What is your age? ____________________________ 
 

2. What gender do you identify yourself with? 
a. Male 
b. Female 
c. Other  

 
3. Where are you living currently? ____________________________ 

 
4. (If you live in the Arava) How long have you been living here? ____________________________ 
5. What is your highest educational attainment? 

a. Primary school 
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Thank you for taking part in this survey. Have a nice holiday! 
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