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Numerous studies have underlined the benefits of cul-
tural services from different landscapes and acknowl-
edge the non-material benefits linking society and
nature. However, cultural services from agroforestry
have not been reported. Therefore, the present study
was conducted in multifunctional agroforestry (MFA)
comprised of 24 tree species and 8 intercrops estab-
lished at the Forest College and Research Institute,
Mettupalayam, Tamil Nadu, India. Four workshops
were conducted and a total of 105 respondents were
asked to fill two sets of questionnaires regarding their
perception of cultural ecosystem services in MFA.
Among the selected components, education and scien-
tific knowledge (0.90) ranked first, followed by relaxa-
tion (0.86) and walking (0.84). Results from principal
component analysis revealed that three components,
viz. relaxation, education and scientific knowledge,
and inspiration accounted for 56.60% of the variance.
Respondents’ willingness to pay was Rs 33/visit on an
average and multiple regression analysis indicated
that the MFA model was a good fit (R*=0.79) for
agroforestry tourism. The results indicate that MFA
provides scope for agroforestry tourism, which will be
an additional source of income for small and marginal-
scale farmers.

Keywords: Aesthetic and recreation, agroforestry tour-
ism, cultural ecosystem services, multifunctional agrofo-
restry, willingness to pay.

CULTURAL ecosystem services (CES) are ‘the non-
material benefits people obtain from ecosystems through
spiritual enrichment, cognitive development, reflection,
recreation and aesthetic experiences’’. Valuing cultural
services linked to human society and nature is key for
achieving the sustainable development goals (SDGs) of
the United Nations, and it highlights the importance of
addressing material and non-material benefits’. CES
related to agroforestry landscapes are gaining attention
due to their significant role in improving biodiversity and
income of local communities®. Agroforestry systems are
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paradigmatic of agro-ecological land-use systems and are
defined as a landscape unit that combines the aspects of
both agriculture and forestry’. Globally, 1.2 billion
people practice agroforestry’ in about 10% of the total
agricultural lands®. In India, the area under agroforestry is
estimated to be about 8.2% (25.32 m ha) of the total geo-
graphical area of the country”*.

Agroforestry systems are diverse; some studies focus
on specific and localized traditional systems. However,
newly developed models like Multifunctional agrofore-
stry (MFA) have become popular, especially in terms of
multifaceted benefits’. The concept of MFA recognizes
agroforestry as a multiple-output activity producing not
only commodities but also non-commodity outputs such
as environmental and cultural services. Thus, MFA con-
nects different aspects of science, policy and practice,
demonstrating the societal benefits®.

Several global and regional-level reviews have shown
that agroforestry offers a wide range of environmental,
socio-cultural and economic benefits at the landscape
level'™'". However, the complexity of agroforestry land-
scapes needs to be examined through a socio-ecological
lens, which includes identifying interactions among the
multiple ecosystem functions and services and related
drivers, processes and impacts'>'*. MFA-based tourism is
emerging as a new concept for improving the livelihood
of farm owners, additionally providing aesthetic and
scientific knowledge to the tourists. It plays an important
role in the well-being of people, providing high-quality
experience for tourists, sensitivity to culture, understand-
ing the local flora and fauna, and overall environmental
conservation.

Among all ecosystem services, much of the literature
has focused on provisioning and regulating services, whereas
cultural services have been relatively neglected'®. This
may be due to the methodological or inherent difficulties
in quantifying them'>'. The framework for non-material
benefits of CEA under the millennium ecosystem assess-
ment includes spiritual, religious, traditional knowledge,
education, inspiration, aesthetic, scenic beauty, social re-
lations, sense of place, cultural heritage, and recreation
and ecotourism services. Such services are completely
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determined by human perceptions and consciousness,
knowledge and socio-cultural developments linked with
nature. It is also important to identify how these benefits
are understood because the management of such services
is essential for sustainability. Furthermore, the opinions
regarding cultural services differed among the respon-
dents, and they change over time'’.

CES is taking a significant debate for integration in
decision-making and government policies especially in
terms of payment towards aesthetic and recreation bene-
fits. However, it is poorly reflected in monetary terms.
Therefore, there is a need to understand how and what
type of service a person is experiencing, and how these
experiences change according to personal characteristics,
viz. age, gender, education, occupation and preference of
MFA landscapes. The usual agroforestry practice consists
of one or two tree and crop species that lack diversity and
thus fail to attract tourists. However, an MFA system
serves several purposes, including income enhancement,
environmental sustainability, cultural services, human
wellness and an opportunity for ecotourism’. Against this
background, the present study was conducted to evaluate
the relationship of people with nature using the opinions
of the respondents regarding MFA landscapes. The two
main objectives of this study were: (i) to develop a set of
indicators in two types of questionnaire (Likert scale and
yes/no) and request the respondents to mark their choice
and (ii) to mention the respondents’ willingness to pay
(WTP) in monetary terms, under technical assumptions.

Materials and methods
Study area

The study was undertaken during 2019-20 at the
Forest College and Research Institute, Mettupalayam
(11°19°33”N, 76°56’16”E, 300 m amsl), Tamil Nadu, India
located in the sylvan surroundings of the foothills of the
Nilgiris. The mean annual precipitation of Mettupalayam
is 693—700 mm. Winter is from December to February,
with an average temperature of 15-18°C. Summer is from
March to May, with a maximum temperature of 35°C and
a minimum of 30°C.

The circular-shaped MFA landscape chosen for the
study covers an area of 0.75 acres and was established in
2018. It was divided into four equal quadrats and com-
prising 24 tree species and 8 intercrops (Figure 1). This
unique model was developed for income generation and
to establish agroforestry parks, especially to help small
farmers. Each circle of tree species within the model had
unique importance, viz. high-value timber circle (sixth),
timber circle (fifth), plywood (fourth), medicinal value
(third), fruits (second), Moringa circle (first), and the
border consisting of tree-borne oilseeds. Quadrat I con-
sisted of Jasminum grandiflorum and Jasminum offici-
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nale, quadrat II vegetables (cropping pattern changes for
kharif and rabi seasons), quadrat III Murraya koengii and
Nerium oleander, and quadrat IV contained fodder such
as Guinea grass and Desmanthus. Despite growing acade-
mic interest in agroforestry, to the best of our knowledge,
a circular MFA model has not been previously explored
for ‘agroforestry tourism’.

Data collection

For the study, four agroforestry workshops were conduc-
ted — including international and national involving far-
mers and local people as well. A total of 105 respondents
(about 25 from each workshop) visited the MFA land-
scape, and the need for establishing a model was explai-
ned to the tourists. The respondents were presented with
two types of questionnaire (prepared in consultation with
economists, social scientists and those involved in natural
resource management, and pre-tested with undergraduate
forestry students). The first questionnaire used the five-
point Likert scales'®, i.e. 5 — very important, 4 — modera-
tely important, 3 — slightly important, 2 — less important
and 1 —not important (Eight statements; Appendix 1).
The second questionnaire helped to collect information
on the socio-demographic profile (age, sex, marital status,
education details, occupation and income) of the visitors,
and their response to different aspects of the MFA system
was recorded (Appendix 2). They were also asked to ex-
press their willingness to pay (WTP) for CES in MFA.
The contingent valuation method was adopted in this
study. Since the participants were encouraged to explore
the possibilities of MFA for agroforestry tourism, the dis-
tance travelled by them was not taken into consideration.

Data analysis

The questionnaire data were entered into an excel data-
base and exported to IBM SPSS software. The relative
importance index (RII) was calculated using the method
of Tam and Le"’

RII = S W/(A*N),

where W is the weight given to each component by the
participants, 4 the maximum weight and N is the total
number of participants.

Measure of sampling adequacy and regression
analysis

Kaiser—-Mayer—Olkin (KMO) test and Bartlett test were per-
formed using partial correlation coefficient, to assess the
suitability of data for factor analysis. The factor extrac-
tion was evaluated using principal component analysis
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Figure 1.

(PCA) with varimax rotation to assess indicators recorded
for different CES and observations (Appendix 1). The
factors were determined using eigenvalues greater than
1.00 and confirmed with scree plots. The study adopted
multiple linear regression analysis to test the suitability
of an MFA for CES. WTP was taken as the dependent
variable and other explanatory variables as independent
variables.

Results
Characteristics of the respondents

Out of 105 respondents, 62.9% were male and 37.1%
were female. The participants were predominantly in the
age group of 4655 years (46.7%), followed by 36—45 years
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Aerial view of multifunctional agroforestry (MFA) at the foothills of the Nilgiris, Tamil Nadu, India.

(27.6%). They were highly educated with 79% holding
degrees; under graduate (15.2%), postgraduate (26.7%)
and Ph D (37.1%), which indicates that most of the parti-
cipants could understand the questionnaire well (Figure 2).
However, this study has also considered the opinions of
less educated participants (21%). Most of the participants
were employed in government organizations (87.65%),
followed by private organizations (12.4%). The income
of the participants was mainly in the range Rs 50,000 and
100,000 (47.6%) per month per family, which shows that
their quality of life was relatively good (Figure 2).

Cultural services of MFA

Among the indicators of CES, education and scientific
knowledge ranked first with 83% of respondents marking
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Socio-demographic profile of the respondents visiting MFA.

Table 1. Ranking of cultural ecosystem service (CES) indicators based on Likert-scale questionnaire
Relative

Indicators Frequency importance index Rank
Relaxation 61 (very important) 0.86 2
Recreation 47 (very important) 0.81 6
Spiritual 51 (moderately important) 0.79 7
Inspiration 62 (very important) 0.83 5
Education and scientific knowledge 83 (very important) 0.90 1
Emotional well-being 50 (moderately important) 0.77 8
Walking 49 (very important) 0.84 3
Spending quality time 52 (very important) 0.83 4

it as very important; this indicates that MFA is viewed
mainly as a source for acquiring scientific information.
Relaxation was ranked the second with a relative impor-
tance value of 0.86 followed by walking (0.84), whereas
spiritual (0.79) and emotional well-being (0.77) ranked
the lowest and were moderately important to the respon-
dents (Table 1).

The second part of the questionnaire explains the im-
portance and understanding of the respondents regarding
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the MFA landscapes (Figure 3). From the response of the
visitors, food and biomass provision (35.2% of respon-
dents), as well as biodiversity and habitat conservation
(34.3% of respondents) were the most important benefits
for society obtained from MFA. Majority of the visitors
considered that MFA could provide emotional health and
well-being, as well as positive thinking. Therefore, it was
regarded as a good source of CES, i.e. a place to visit fre-
quently and spend quality time. Most of the respondents
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Figure 4. Willingness to pay for CES in MFA.

expressed their desire to visit MFA frequently (46% of
respondents) and were willing to spend one hour (38% of
respondents; Figure 3).

Measuring sample adequacy

The relationship between different variables and suitability
of data was complemented with the Bartlett test of sphericity
and KMO test. The KMO coefficient was 0.61, which indi-
cates reasonable association between variables and con-
firms sampling adequacy. As per Barlett test of sampling,
the sampling shows significance of <0.05 and P value of
<0.001 (Table 2).

1614

= Once or twice

Public support for ecosystem services

Gain of Positive change after visit to
MFA

Is MFA acceptable for cultural services

2%

Yes
= Sometime - e
Carbon storage No
g £ = Frequently - =Ha
« Biodiversity and habitat
» Others

Willingness to spend time at MFA

=05 hrs
slhrs

= Yes
u2hrs

4hrs

= No

m>4hrs
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Table 2. Kaiser—Meyer—Olkin (KMO) and Bartlett’s test of sampling
adequacy

Kaiser—Meyer—Olkin measure 0.615

Bartlett’s test of sphericity Approximate chi-square 93.903
Df 28
Significance P <0.001

Table 3. Principal component analysis for different components of
multifunctional agroforestry (MFA)

Components 1 2 3
Relaxation 0.677 0.008 0.030
Education and scientific knowledge 0.672 0.009  0.092
Inspiration 0.643 0.014  0.192
Spending quality time 0.638 0.385 -0.103
Emotional well-being -0.135 0.813 0.216
Recreation 0.253 0.786  —0.006
Spiritual 0.199 0.154  0.752
Walking 0.006 0.016 0.746
Eigen values 2.23 1.24 1.05
% Variance 27.72 15.72 13.16
Cumulative variance 27.72 43.44 56.60

Rotation method: Varimax with Kaiser normalization.

Respondents attitude perceived from CES

Table 3 provides the results from PCA on different com-
ponents (indicators) of CES. Three components showed
eigenvalue greater than 1, viz. relaxation (2.23), educa-
tion and scientific knowledge (1.24), and inspiration
(1.05) and exhibited a total variance of 56.60%. This
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Figure 5. Perception of respondents toward indicators of cultural ecosystem service (CES) in MFA based on Likert scale.

Table 4. Multiple regression analysis and willingness to pay (WTP)

for CES
Variables Coefficient Standard value 7-ratio
Intercept —60.53 18.66 -3.24
Age 0.77** 0.23 3.28
Marital status -8.35 5.99 -1.39
Family size 1.73 1.88 0.91
Income 0.00%* 0.00 14.86
Gender 4.79 3.32 1.44
Perception towards MFA 0.82 3.02 0.27
R’ 0.80
Adjusted R? 0.79
F-value 67.30
WTP Rs 33/visit

**Significant at 5% and 1% level.

shows that most of the CES information can be extracted
from these three components. The first component explains
27.72% of the variance and CES grouped in loading were
education and scientific knowledge, inspiration, and spend-
ing quality time. There were moderate to strong correla-
tions between the first four components and the first
component (relaxation) and a strong correlation between
emotional well-being, recreation, and the second compo-
nent (education and scientific knowledge; Table 3).

Willingness to pay

The average amount that the respondents were willing to
pay for enjoying CES provided by MFA was Rs 33/visit
(USD 0.44). Also 43.8% of the respondents were willing
to pay between Rs 11 and 25 (Figure 4). The R* value of
0.79 from multiple linear regression indicates that the
model is a good fit for studying MFA. In the socio-demo-
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graphic profile, age and income were found significant at
5% and 1% levels (Table 4).

Discussion

This study assesses CES that the respondents perceive
and enjoy while visiting an MFA. Different studies have
shown variances in the socio-demographic profile, such
as gender, age, educational background and nature of em-
ployment of the respondents, etc.’**!. The results obtained
from the present study indicate that each respondent perce-
ives cultural services based on his/her socio-demographic
profile. Most of the participants were middle-aged and
educated; they readily appreciated the MFA landscape for
non-material benefits. Our findings confirm that people
relate cultural services to individual well-being. However,
acquiring scientific information was the foremost priority
of the respondents, which is because of their educational
background. From the indicators of CES, most of the res-
pondents could enjoy other benefits, viz. relaxation,
walking, spending quality time and inspiration (Figure 5).
The absence of religious trees and temples in the MFA
indicates less importance of cultural services such as spi-
ritual and emotional well-being. These results are in
agreement with those of Zoderer et al.*?, who reported
that recreational opportunities were given more impor-
tance by the respondents, whereas spirituality and cultural
heritage showed less importance. Although there was a
close association between the RII values, the assigned
CES showed considerable overlap between individual indi-
cators, implying that the respondents could not categorize
one cultural service from another. These findings are in
agreement with those of Plieninger et al.*® and Daniel et
al.”.
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Appendix 1. Likert scale questionnaire for evaluating cultural ecosystem services (CES)

Very  Moderately Slightly Less Not
important important important important important
Indicators Meaning understood 5 4 3 2 1
Relaxation Visiting multifunctional agroforestry (MFA)
provides areas to exercise and relax
Recreation Visiting MFA provides a place for enjoyment,
pleasure and beauty
Inspiration Visiting MFA stimulates creative ideas and
thoughts
Spiritual Visiting MFA connects to people’s thoughts
and beliefs
Education and scientific Visiting MFA provides scientific information
knowledge about identification and importance of
different components, viz. trees, flowers,
fruits, vegetables, fodders, etc.
Emotional well-being Visiting MFA positively stimulates good mental
health of an individual
Walking Visiting MFA creates an environment like
walking with nature
Spend some quality time Visiting MFA serves as a meeting point for
family and friends
Willingness to pay (WTP) per visit in rupees.
Appendix 2. Questionnaire for CES
Socio-demographic profile of the respondents Questions on multifunctional agroforestry system (MFA)
1. Name: 8. Name the benefit you consider most important for society?
2. Age (years): (a) Food and biomass provision
(a) Less than 25 (b) Education and inspiration
(b) 2635 (c) Carbon storage
(c) 36-45 (d) Biodiversity and habitat
(d) 46-55 (e) Others (specify)
(e) Above 56 9. Do you feel this model is acceptable for cultural services?
3. Gender: (@ Yes
(a) Male (b) No (reason)
(b) Female 10. Do you feel positive change after visiting MFA?
4. Marital status: (a) Yes
(a) Married (b) No
(b)  Unmarried 11.  Does it contribute to emotional health and well-being after
5. Education: visiting MFA?
(a) 10th standard (@) Yes
(b) Higher secondary (b) No
() BSc 12.  Can we intend to use ecosystem services for policy support and
(d PG improve decision making?
(e) PhD (a) Yes
6.  Occupation: (b) No _
(a) Government service (¢)  Others (specify)
(b) Private 13. How long do you anticipate to spend here?
7. Income (Rs): (a) 30 min
(a) <50,000 (<672.48 USD) (b) 1 hour
(b) 50,000-100,000 (<672.48-1344.95 USD) (¢) 2 hours
(c) 100,000-150,000 (1344.95-2017.43 USD) (d) 4 hours .
(d) 150,000-200,000 (2017.43-2689.81 USD) (e)  Others (specify)
14. Should society pay for the delivery of environmental services?

In what way?
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Researchers have provided novel concepts of linking
nature and people — in the agricultural landscapes of Roma-
nia and Germany®***, agroforestry of dehasas in Western
Spain®, ancient wood pastures in Romania and Hun-
gary”®?” and wood-based pasture systems combining multi-
functional agriculture as agritourism® — relating the value
of the cultural services to historic places, cultural gatherings,
hospitality for tourists, recreational activities and compo-
nents of local identity. However, under Indian conditions,
understanding of agroforestry landscapes from the CES
perspective is still lacking. Overall, people are positive
towards nature in general, rather than in a specific land-
scape”. Our results confirm this because none of the partici-
pants had negative associations, even when considering
21% of the less-educated respondents, and most of them
were willing to visit MFA frequently, indicating respect
for the landscape.

Payment for environmental services is gaining global
attention as a policy initiative and translates external eco-
system values into real financial incentives for local pro-
viders®. The present study shows the relationship
between income and WTP, i.e. as income increases WTP
increases. Income has a strong positive effect on WTP of
the respondents to support the cultural services of an
MFA. This notion has been reported in other studies as
well’'*2. The average amount that the respondents were
willing to pay in this study was Rs 33/visit and few
respondents suggested their willing to pay as an entrance
fee. This has also been discussed in other studies™~*. Holi-
stically, education had a significant influence on WTP
decisions. The current study has some limitations with re-
spect to determining local user groups in the MFA. Also,
the models replicated in other regions are still in the early
stages of development and cannot be compared. There-
fore, it is necessary to broaden the scope of this study,
where more opinions can be gathered and analysed in an
integrated manner, as indicated by Brown and Fager-
holm®. The findings of this study also emphasize the
need to overcome the limitations mainly to highlight the
local user groups or residents enjoying the cultural ser-
vices.

Conclusion

Several traditional agroforestry systems exist in India, but
meagre efforts have been made to study agroforestry
from a CES point of view. This is due to the importance
given to profit-generation from other ecosystem services
(provisioning and supporting services). In this study, edu-
cation and income level of the respondents play a vital role
in enjoying CES in MFA. Nevertheless, two perspectives
have been identified from the results; (a) studying local
personal motivation to acquire scientific information, and
(b) obtain food and biomass provision as well as biodi-
versity and habitat.

CURRENT SCIENCE, VOL. 121, NO. 12, 25 DECEMBER 2021

20.

21.

22.

. Reid, W. V. et al., Ecosystems and human well-being-Synthesis: A

report of the Millennium Ecosystem Assessment, Island Press, 2005,
ISBN 9781597260404-137.

Kuenkel, P., Stewarding Sustainability Transformations: An
Emerging Theory and Practice of SDG Implementation, Springer,
Cham, 2019, p. 321, ISBN 978-3-030-03691-1.

Guo, Z., Zhang, L. and Li, Y., Increased dependence of humans on
ecosystem services and biodiversity. PLoS ONE, 2010, 5(10), 1-8.
Van Noordwijk, M., Sustainable development through trees on
farms: agroforestry in its fifth decade, World Agroforestry Centre
(International Council for Research in Agroforestry), Bogor, Indo-
nesia, 2019.

World Bank, Sustaining Forests: A Development Strategy, The
World Bank, Washington, DC, 2004, ISBN 0-8213-5755-7.
Zomer, R. et al., Global tree cover and biomass carbon on agricul-
tural land: the contribution of agroforestry to global and national
carbon budgets. Sci. Rep., 2016, 6, 29987.

Dhyani, S. K., National Agroforestry Policy and the need for area
estimation under agroforestry. Curr. Sci., 2014, 107, 9-10.

. Chavan, S. B., Keerthika, A., Dhyani, S. K., Handa, A. K., Newaj,

R. and Rajarajan, K., National Agroforestry Policy in India: a low
hanging fruit. Curr. Sci., 2015, 108(10), 1826-1834.

. Parthiban, K. T., Srivastava, D. and Keerthika, A., Design and

development of multifunctional agroforestry for family farming.
Curr. Sci., 2021, 120(1), 27-28.

. Rosenstock, T. S. ef al., A planetary health perspective on agrofo-

restry in Sub-Saharan Africa. One Earth, 2019, 1(3), 330-344.

. Torralba, M., Fagerholm, N., Burgess, P. J., Moreno, G. and Plie-

ninger, T., Do European agroforestry systems enhance biodiversity
and ecosystem services? A meta-analysis. Agric. Ecosyst. Environ.,
2016, 230, 150-161.

. Lescourret, F. ef al., A social-ecological approach to managing

multiple agro-ecosystem services. Curr. Opin. Environ. Sust.,
2015, 14, 68-75.

. Plieninger, T. and Huntsinger, L., Complex rangeland systems: inte-

grated social-ecological approaches to silvopastoralism. Rangel-
and Ecol. Manage., 2018, 71(5), 519-525.

. Boerema, A., Rebelo, A. J., Esler, K., Patrick, M. and Bodi, M. B.,

Are ecosystem services adequately quantified? J. Appl. Ecol.,
2017, 54, 358-370.

. Daniel, T. C. et al., Contributions of cultural services to the eco-

system services agenda. Proc. Natl. Acad. Sci. USA, 2012, 109,
8812-8819.

. Dickinson, D. and Hobbs, R., Cultural ecosystem services: charac-

teristics, challenges and lessons for urban green space research.
Ecosyst. Ser., 2017, 25, 179-194.

. Gould, R. K., Coleman, K. and Gluck, S. B., Exploring dynamism

of cultural ecosystems services through a review of environmental
education research. Ambio, 2018, 47(8), 869—883.

. Likert, R., A technique for the measurement of attitudes. Arch.

Psychol., 1932, 22(140), 1-55.

. Tam, V. W. Y. and Le, K. N., Environmental assessment by power

spectrum. Sustainable development through culture and innova-
tion: executive summaries. The Joint International Conference on
Construction Culture, Innovation and Management, Dubai, 26-29
November 2006.

Plieninger, T., Dijks, S., Oteros-Rozas, E. and Bieling, C., Assess-
ing, mapping and quantifying cultural ecosystem services at com-
munity level. Land Use Policy, 2013, 33, 118-129.

Van Berkel, D. B. and Verburg, P. H., Spatial quantification and
valuation of cultural ecosystem services in an agricultural land-
scape. Ecol. Indic., 2014, 37, 163—174.

Zoderer, B. M., Tasser, E., Erb, K. H., Stanghellini, P. S. L. and
Tappeiner, U., Identifying and mapping the tourists perception of
cultural ecosystem services: a case study from an Alpine region.
Land Use Policy, 2016, 56, 251-261.

1617



RE

SEARCH ARTICLES

23.

24.

25.

26.

27.

28.

29.

30.

Balazsi, A., Riechers, M., Hartel, T., Fischer, J. and Leventon, J.,
The impacts of social-ecological system change on human—nature
connectedness: a case study from Transylvania, Romania. Land
Use Policy, 2019, 89, 104-232.

Riechers, M., Balazsi, A., Abson, D. J. and Fischer, J., The influ-
ence of landscape change on multiple dimensions of human—nature
connectedness. Ecol. Soc., 2020, 25(3), 3.

Fagerholm, N., Oteros-Rozas, E., Raymond, C. M., Torralba, M.,
Moreno, G. and Plieninger, T., Assessing linkages between eco-
system services, land-use and well-being in an agroforestry land-
scape using public participation GIS. Appl. Geogr., 2016, 74, 30-46.
Varga, A., Odor, P., Molnar, Z. and Boloni, J., The history and
natural regeneration of a secondary oak-beech woodland on a
former wood-pasture in Hungary. Acta Soc. Bot. Pol., 2015, 84(2),
215-225.

Varga, A. and Molnar, Z., The role of traditional ecological know-
ledge in managing wood-pastures. In European Wood-Pastures in
Transition (eds Hartel, T. and Plininger, T.), Routledge, London,
UK, 2014, pp. 187-202.

Molnar, Z. et al., Common and conflicting objectives and practices of
herders and nature conservation managers: the need for the ‘con-
servation herder’. Ecosyst. Health Sustain, 2016, 2(4), 01215.
Kaszynska, P., Cent, J., Jurczak, M. G. and Szymanska, M., Fac-
tors influencing perception of protected areas — the case of Natura
2000 in Polish Carpathian communities. J. Nat. Conserv., 2012,
20, 284-292.

Engel, S., Pagiola, S. and Wunder, S., Designing payments for
environmental services in theory and practice: an overview of the
issues. Ecol. Econ., 2008, 65(4), 663-674.

31.

32.

33.

34.

35.

Platania, M. and Rizzo, M., Willingness to pay for protected areas:
a case of Etna Park. Ecol. Indic., 2018, 93, 201-206.

Nie, X., Chen, Q., Xiao, T. and Wang, H., Willingness to pay for
ecological function regions protection based on a choice experi-
ment method: a case study of the Shiwandashan Nature Reserve.
Qual. Quant., 2019, 53(2), 813-829.

Kaffashi, S., Yacob, M. R., Clark, M. S., Radam, A. and Mamat,
M. F., Exploring visitors WTP to generate revenues for managing
the National Elephant Conservation Center in Malaysia. For. Policy
Econ., 2015, 56, 9-19.

Lal, P. et al., Valuing visitor services and access to protected
areas: the case of Nyungwe National Park in Rwanda. Tourism
Manag., 2017, 61, 141-151.

Brown, G. and Fagerholm, N., Empirical PPGIS/PGIS mapping of
ecosystem services: a review and evaluation. Ecosyst. Serv., 2015,
13, 119-133.

ACKNOWLEDGEMENT. The first author (AK) thanks the Consor-
tium of Industrial Agroforestry (CIAF), Forest College and Research
Institute, Mettupalayam for organizing and conducting workshops rele-
vant to the study.

Received 22 October 2021; accepted 18 November 2021

doi: 10.18520/cs/v121/i12/1610-1618

1618

CURRENT SCIENCE, VOL. 121, NO. 12, 25 DECEMBER 2021




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


