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Abstract
This paper attempts to identify and assess the distinct stakeholders’ perspectives regarding Five Finger Mountain Forest Eco-
system Services (MFESs) at the landscape scale in Kyrenia Region of the Northern Cyprus. The objectives of the study were 
(1) to identify and assess the stakeholders’ perspectives of MFESs and (2) to record the non-wood forest products harvested 
and associated traditional ecological knowledge. The Q-methodology and focus group discussions were used to collect the 
qualitative and quantitative data on the objectives of the research. Before the Q-method, 13 focus groups were implemented 
to record the quantitative data on the ecological knowledge. Afterwards, the Q-method was conducted to identify the per-
spectives. The quantitative data collected were analysed by performing the Q-factor analysis. 96 Q-participants sorted 48 
Q-statements with 11 categories (from + 5 to − 5). The results revealed that the stakeholders hold four distinct perspectives 
on the MFESs (recreation, heritage, conservation, and symbolic), which reflect the landscape social values. The results of 
the focus groups showed that the stakeholders collect 30 wild plant and 5 mushroom species from the forests and still hold 
the relevant traditional knowledge, which represents the natural resource social values. The landscape and natural resource 
social values are linked through the value dimension of scale; therefore, both values should be recognized as cultural heritage 
values and integrated into the forest conservation strategy. The values can also help policy-makers to take better decisions 
for the conservation and sustainable management of the mountain ecosystems and their services.

Keywords Mountain forest ecosystem services · Ecosystem services assessment · Q-methodology · Focus group 
discussions · Social valuation · Northern Cyprus

Introduction

Mountain ecosystems, which cover about 22% of the earth’s 
land surface, contain a substantial portion of the earth forests 
with a high degree of biodiversity (Baral et al. 2017; FAO 
2012; Cantarello et al. 2017). The main characteristics of 
mountain forests (e.g. altitude) contribute to the formation of 
forest watersheds that regulate floods, provide clean water, 
and host an important source of biodiversity worldwide 

(MEA 2005; Grêt-Regamey et al. 2012; Price et al. 2011; 
FAO 2012; Cantarello et al. 2017). Relatively high degree 
of biodiversity in mountain forest ecosystems plays a vital 
role in providing basic needs of people, stabilizing slopes, 
regulating the hydrological cycle, mitigating flood and land-
slide effects, and providing clean water to downstream cities 
around the world (Baral et al. 2017). The scholars also high-
lighted that mountain forests contribute to the formation of 
distinct cultures and social systems, as most mountain forest 
communities have little opportunity to interact with urban 
cultures and systems. Thus, mountain forest ecosystems 
deliver ecological, economic, and socio-cultural benefits for 
forest communities (MEA 2005; Grêt-Regamey et al. 2012; 
Price et al. 2011; Paudyal et al. 2015). Within this context, 
the concept of ecosystem services is a crucial tool to identify 
and assess the mountain forest ecosystem services.

Ecosystem services are the benefits people obtain from 
ecosystems (MEA 2005). They are any kind of direct and 
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indirect contributions of ecosystems to human wellbe-
ing (TEEB 2010; Kelemen and Gómez-Baggethun 2008; 
Baral et al. 2017; USAID 2015). They are the products of 
ecosystem functions and processes (Hawkins 2003). The 
concept of ecosystem services has been developed to bet-
ter understand the relationship between biodiversity con-
servation and sustainable human development (MEA 2005; 
Daily 1997; Fisher et al. 2011). The global initiatives of the 
Millennium Ecosystem Assessment (MEA 2005), the Eco-
nomics of Ecosystems and Biodiversity (TEEB 2010), and 
the Intergovernmental Science-Policy Platform on Biodiver-
sity and Ecosystem Services (IPBES) have been important 
milestones in the development of the concept of ecosystem 
services at worldwide (Nijnik and Miller 2017). In addi-
tion, at the European Union (EU) level, the Member States 
of the EU are committed to map and assess the ecosystems 
and their services on their national territory within the con-
text of Action 5 of the European Biodiversity Strategy for 
2020 (European Commission 2011; Maes et al. 2016). All 
of these global initiatives emphasized that ecosystems (e.g. 
mountain forests) deliver vital ecosystem services (e.g. food 
and fibre) for human wellbeing (Paudyal et al. 2015; Nijnik 
and Miller 2017; Turner et al. 2003; Bernués et al. 2014; 
Palacios and Bokelmann 2017). For that reason, we should 
identify, assess, and recognize their diverse values in rel-
evant policies to manage them in a sustainable way (Baral 
et al. 2017).

Ecosystems and their services comprise different value 
types (e.g. social and economic) (Kenter 2016). Value refers 
to ‘criteria that people use to select and justify actions and to 
evaluate people and events’ (Schwartz 1992). Value providers 
can be distinguished as individuals, ad-hoc groups, commu-
nities, and societies as a whole. Societies, as a whole, share 
cultural and societal values, which may be considered shared 
principles and virtues as well as a shared sense of what is 
worthwhile and meaningful (Kenter 2016). Valuation of eco-
system services demonstrates how ecosystem services contrib-
ute to generating income, wellbeing, identifying beneficiar-
ies, providing evidence on the scale of benefits, and helping 
to inform policy and land management decisions regarding 
resource allocation, management practices, and use (Nijnik 
and Miller 2017; Baral et al. 2017). There are a number of 
methods for the valuation of ecosystem services (Christie 
et al. 2012). These methods can be classified into three groups: 
ecological, social, and economic (TEEB 2010; Christie et al. 
2012; Farber et al. 2002, Chan et al. 2012; Baral et al. 2017). 
The ecological value is determined by the integrity of an eco-
system’s provisioning, supporting, regulating functions and by 
its characteristics (e.g. indicators of ecological relevance such 
as complexity, diversity, rarity, or naturalness) (Adamowicz 
1995; Nijnik and Miller 2017). The biophysical (ecological) 
quantification of ecosystem services is more adequate and pre-
cise to measure and monitor the real condition of ecosystems 

and guarantee their integrity (Bernués et al. 2014). The eco-
nomic (monetary) value refers to the worth of something itself 
or monetary value of something (Kenter 2016). The economic 
valuation of ecosystem services is assumed to be a driver for 
the commodification of nature (Bernués et al. 2014). How-
ever, the monetary valuation is ill-suited for a broad suite of 
ecosystem services (e.g. cultural services), as it cannot count 
for the multiple benefits that people may derive from the 
same ecosystem service (Mavrommati et al. 2017). The social 
value refers to shared social perspectives, values, and narra-
tives obtained through social interactions, open dialogue, and 
social learning (Stagl 2004; Hattam et al. 2015; Brown and 
Brabyn 2012; Kenter et al. 2015; Kennedy and Thomas 1995). 
The social valuation methods try to explore the importance, 
preferences, needs, or demands expressed by people towards 
nature (Chan et al. 2012; Kelemen et al. 2016; Winkler and 
Nicholas 2016). The social values play critical roles in sustain-
able management of mountain forest ecosystems since many 
communities live in mountain forests and their cultures heavily 
depend on mountain forest ecosystems. Management of such 
ecosystems should reflect wider considerations of the social 
choices and preferences of relevant stakeholders (Baral et al. 
2017). In addition, the social values cannot be captured by 
economic or ecological valuation techniques. Several methods 
can be used to assess the social values of ecosystem services. 
The major methods comprise focus group discussions, par-
ticipatory mapping tools, stakeholder or expert surveys, and Q 
methodology (Baral et al. 2017; Adamowicz 1995; Nijnik and 
Miller 2017). These techniques are differentiated in terms of 
required data, technical capacity, time, and cost. The require-
ments should be considered in selecting the most suitable tool 
(Bagstad et al. 2013; Baral et al. 2017). The Q-methodology 
and focus group discussions are the most widely used methods 
among them. Accordingly, this paper attempts to identify and 
assess the distinct stakeholders’ perspectives regarding Five 
Finger Mountain Forest Ecosystem Services (MFESs) at the 
landscape scale in Kyrenia Region of the Northern Cyprus. 
In doing so, the objectives of the study were (1) to identify 
and assess the stakeholders’ perspectives of MFESs and (2) to 
record the non-wood forest products harvested and associated 
traditional ecological knowledge. The identified perspectives 
(the landscape and natural resource social values) can help 
policy-makers, forest, and resource managers to take better 
decisions for the conservation and sustainable management of 
the mountain ecosystems and their services in Kyrenia Region 
and elsewhere.
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Materials and methods

Study area

Cyprus is an island, which is situated between the continents 
of Europe, Asia, and Africa in the Eastern Mediterranean 
Basin (Commissioner for the Environment 2016) (Fig. 1). 
The island is geologically and biogeographically isolated 

in the region. This situation has led to the colonization of a 
large number of endemic flora species (Hadjikyriakou and 
Hadjisterkotis 2002). Evidence of Tsintides et al. (2007) 
showed that the flora of Cyprus comprises 1800 indigenous 
plant taxa (128 species are endemics). The diversity of 
habitats and climatic conditions has made the island one 
of the biodiversity hotspots in the Mediterranean Basin 
(Myers et al. 2000). The range of Five Finger Mountains 
(Beşparmak/GirneDağları), which is the second mountain 

Fig. 1  Location of the study 
area: Kyrenia (Girne) Region in 
the Northern Cyprus
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richest in terms of biodiversity after Troodos Mountains in 
the island, was selected as a case study area.

Five Finger Mountains are a long, narrow mountain range 
that extends about 160 km along the northern coastline of 
the island. The mountains are surrounded by the Mesarya 
plain in the south. The highest peak of the mountains is 
Selvili Tepe with 1024 m (Stather Hunt et al. 2019). Five 
Finger Mountains comprise the largest aquifer in the North-
ern Cyprus (Cyprus Geological Heritage Tool 2004). The 
mountain forest is an important botanical division in the 
island (Meikle 1977–1985; Hacıoğulları 2017). Therefore, 
it has a great natural importance, hosting many habitats, 
flora, fauna, and endemic species (Commissioner for the 
Environment 2016; Sfikas 1993). The mountain range is the 
second most important biodiversity hotspot in Cyprus after 
the Troodos mountain range (Meikle 1977–1985; Sfikas 
1993). According to the European Union’s Habitats Direc-
tive 92/43/EEC, Five Finger Mountains host 14 important 
habitats. The mountain range is the habitat for 56 global and 
national endemic and 15 local endemic plant species (Sfi-
kas 1993), and migratory bird species. For that reason, Five 
Finger Mountain Forests were declared as an Important Bird 
Area (IBA). The area was also proposed as a Natura 2000 
site within the framework of the LIFE Third Countries Pro-
ject (LIFE98TCY/CY/172—conducted between 1999 and 
2002); however, it was legally not declared as a Natura 2000 
site (Özden 2009). The Çamlıbel Region, which is located 
on the western part of the mountains, was only declared as a 
Special Protected Area. Assessment of the bio-physical fea-
tures of the mountain forests shows that Five Finger Moun-
tains constitute the ecological backbone of Kyrenia Region 
(Commissioner for the Environment 2016), which deliver 
essential ecosystem services for local people and urban 
dwellers (Fig. 2). However, this unique mountain landscape 
has been degraded due to the impact of several drivers (e.g. 
intensive urbanization, excessive quarrying, and littering). 
Within this context, the ecosystem services assessment can 
be a strategic approach to mitigate and control the impacts 
of the drivers. Accordingly, the ecological, social and eco-
nomic values of Five Finger Mountains should be identified 
and assessed, and then, relevant conservation and develop-
ment policies should be designed. This study focuses on the 
social values of ecosystem services delivered by Five Finger 
Mountain forests in Kyrenia Region of the Northern Cyprus.

Methods

Design of a conceptual framework for the assessment 
of MFESs

Development of a conceptual framework is a priority in the 
ecosystem services assessment (La Notte et al. 2017). Such a 
framework helps policy-makers, planners, and other relevant 

stakeholders to better understand the links between ecosys-
tems, categories of ecosystem services, and their relevant 
values. Within this context, a relevant conceptual framework 
was designed for Five Finger Mountains located in Kyrenia 
City of the Northern Cyprus (Fig. 3).

Figure 3 shows that the assessment of Five Finger MFESs 
consists of three domains: mountain forest ecosystem, asso-
ciated ecosystem services, and values. The mountain forest 
ecosystem consists of ecosystem structures, processes, and 
functions. The ecosystem structure (biophysical structure) 
represents the distribution of biotic and abiotic components 
in the ecosystem (Ciftcioglu 2017; Martín-López et al. 2009; 
La Notte et al. 2017). Ecosystem processes can be defined as 
interactions among elements of the ecosystem, which lead 
to ecosystem functions (regulation, habitat, production, and 
information) (Scott et al. 1998). Functions biologically and 
chemically occur in ecosystems and would occur regardless 
of human presence (Hawkins 2003). They are system prop-
erties or processes of ecosystems (Costanza et al. 1997). The 
structural and functional ecosystem components are mutu-
ally interrelated. This interrelation causes the formation of a 
basis for biodiversity and relevant ecosystem services (Oli-
ver et al. 2015; Palacios and Bokelmann 2017; Farber et al. 
2002; Maes et al. 2015), which are essential in supporting 
human existence, for health, wellbeing, and the provision 
of livelihoods (Christie et al. 2012). The maintenance of 
biodiversity contributes to enhancing carbon sequestration 
processes (Schroth et al. 2011), increasing food security, 
providing opportunities for health care (Garí 2001), improv-
ing livelihoods (Agbogidi and Adolor 2013; Egeland and 
Harrison 2013; Palacios and Bokelmann 2017), and increas-
ing the communities’ market possibilities (Jamnadass et al. 
2013). Thus, Five Finger Mountain Forests play an essential 
role in the flow of ecosystem services for human wellbe-
ing. However, a number of drivers (e.g. mining operation) 
threaten the forest ecosystems and their services. Therefore, 
understanding the relationship between biodiversity and 
ecosystem services is crucial for developing the relevant 
policies.

Identification of the typology for the assessment of MFESs

The design of any classification of ecosystem services is 
technically challenging to facilitate the applications of 
the ideas in decision making (Haines-Young and Potschin 
2014). There are several typologies regarding the classifi-
cation of ecosystem services in literature. The most widely 
used classification of ecosystem services comes from the 
MEA (2005), which has divided ecosystem services into 
a four categories—provisioning services (e.g. food, fibre, 
and genetic resource), regulating services (e.g. climate 
regulation, water regulation, and pollination), cultural ser-
vices (e.g. aesthetic values, recreation, and ecotourism), and 
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supporting services (e.g. nutrient cycling and soil forma-
tion) (MEA 2005; Fisher et al. 2011; Christie et al. 2012). 
The European Union proposed a classification called ‘the 
Economics of Ecosystems and Biodiversity’ (TEEB 2010), 
which has categorized ecosystem services into four groups: 
provisioning, regulating, habitat, and cultural services. The 
TEEB initiative has contributed to the better understanding 
of the economic value of ecosystem services and incorpo-
rating their values into decision-making at different levels 
(Nijnik and Miller 2017). Another important classification, 
called ‘the Common International Classification of Eco-
system Services (CICES)’, was proposed by the European 
Environmental Agency (EEA) in 2009 (Haines-Young and 
Potschin 2013). The CICES has widely been used in ecosys-
tem services research for designing indicators, mapping, and 

for the valuation (Haines-Young and Potschin 2018). The 
CICES has divided services in three categories: provision-
ing, regulation and maintenance, and cultural (Haines-Young 
and Potschin 2013, 2018; Potschin and Haines-Young 2016; 
USAID 2015). The CICES follows a hierarchical structure 
as a way to allow its users to select the most appropriate 
level of detail required for their application (Sousa et al. 
2016). Each ecosystem service in the typology is divided 
into divisions, then groups, and then classes. The CICES has 
been one of the most popular classifications, particularly in 
Europe (Haines-Young and Potschin 2010). The advantage 
of this cascade framework is to effectively communicate 
societal dependence on ecosystems (La Notte et al. 2017). 
Considering the advantages of the CICES classification at 
the European level, the relevant typology was integrated into 

Fig. 2  Several views from Five Finger Mountains located in Kyrenia Region of the Northern Cyprus
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this study (Columns 2 and 3 in Table 4). Thus, the major 
classes and components of ecosystem services in this study 
were identified by examining the CICES.

The methods adapted

A non-monetary deliberative (e.g. Q-methodology) and 
survey-based technique (e.g. focus group discussions) were 
used to elicit the distinct stakeholders’ perspectives regard-
ing the MFESs in Kyrenia Region of the Northern Cyprus. 
Participatory and deliberative valuation techniques allow 
people to debate and negotiate their values, to elicit social-
cultural values, and relevant social motivations, which are 
directly related to the good quality of life (e.g. health, life 
satisfaction, safety, and security). Such approaches engage 
the public more actively in decision making to reach deci-
sions through deliberation and discourse (Kenter 2016; 
Dendoncker et al. 2013; EU FP7 OpenNESS Project 2017; 
Wilson and Howarth 2002, Mavrommati et al. 2017; Fish 
et al. 2011) (Table 1).

Table 1 shows that the Q-method and focus group discus-
sions have strong advantages; therefore, both methods were 
used to conduct this study.

Focus group discussions are a survey-based method, 
which is frequently used to gather information about the 
social-cultural values of ecosystem services (Kelemen 
and Gómez-Baggethun 2008; Kelemen et al. 2016; Baral 
et al. 2017; Krueger and Casey 2001). Before applying the 
Q-method, 13 focus group discussions were carried out with 
96 community members living in the 13 forest villages of 

Kyrenia Region. The purpose of the focus group discussions 
was to collect the quantitative data on the MFESs, which dis-
plays the relevant natural resource social values. The major 
objectives of the focus groups were (1) to record the major 
natural resources (e.g. wild plants and mushrooms) collected 
from the mountain forests and associated traditional ecologi-
cal knowledge (the natural resource social values) and (2) to 
examine the key drivers that threaten the forest ecosystems 
and their services. The number of participants in the focus 
groups ranged between 4 and 11. The focus group discus-
sions continued about 30 min. The date, time, and place of 
the focus groups were decided with the headmen of the vil-
lages. The headmen gathered the target community members 
in the coffee shops of the villages, where the focus groups 
and Q-studies were carried out. Before starting the focus 
group discussions, the concept of ecosystem services and 
the social valuation approaches were explained to the par-
ticipants. Then, they were asked to explain their knowledge 
about the objectives (e.g. plant species harvested from the 
forests and associated traditional ecological knowledge). The 
focus group discussions and the Q-studies (any case study, 
which involves primarily the application of Q-method, is 
referred to as Q-study) were conducted from 12 March 2019 
to 08 June 2019 by the author in the following 13 villages 
of Kyrenia Region: Tepebaşı, Çamlıbel, Kayalar, Akdeniz, 
Arapköy, Çatalköy, Beşparmak, Akçiçek, Bahçeli, Esentepe, 
Göçeri, Karşıyaka and Malatya. A total number of 96 local 
people participated in the focus group discussions as well as 
the Q-sorts in the region (Table 2).

Responses (e.g. relevant 
institutions and policies) 

Drivers of change (e.g. 
intensive urbanization) 

MOUNTAIN FOREST 
ECOSYSTEM SERVICES 

-Provisioning services (e.g. 
food and wild plants) 
-Regulating services (e.g. 
carbon storage, flood control, 
and biodiversity) 
-Cultural services (e.g. 
mountain tourism and unique 
cultures)

MOUNTAIN FOREST 
ECOSYSTEM 

BIODIVERSITY 

Ecosystem structures 

Ecosystem processes and 
functions 

HUMAN SYSTEM 

Benefits (e.g. nutrition, 
recreation, clean air) 

Values (ecological, 
economic, and social) 

Fig. 3  The conceptual framework designed for the assessment of MFESs in Kyrenia Region (Developed from Baral et  al. 2017; Maes et  al. 
2013)
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Table 2 shows that the majority of participants are male, 
who are between 40 and over 60 years old. A considerable 
number of the participants have a high school degree and 

engaged in the agriculture sector and/or retired from a public 
or private sector.

Q-Methodology This method was developed by the 
psychologist William Stephenson as a means to system-
atically study human subjectivity in the 1930s (Hagan and 
Williams 2016). Although the method originates from the 
field of psychology (Bredin et al. 2015), it has recently 
become more popular among researchers in the fields of 
behavioural, health, political, and environmental sciences to 
understand stakeholder perceptions (Dasgupta 2005; Eden 
et al. 2005; Webler et al. 2009; Hagan and Williams 2016; 
Brown 1980, 1993; Watts and Stenner 2005). The purpose 
of the Q-method is to identify different shared perspectives 
that people may hold about a given topic (van Exel and de 
Graaf 2005; Baker 2006; Hagan and Williams 2016; Daniel-
son 2009). The method follows a participatory approach to 
examine the research question (Donner 2001). The approach 
combines qualitative and quantitative data through statisti-
cal analysis to explore different opinions that exist about a 
topic (Bredin et al. 2015; Nijnik et al. 2010). Most typically 
in a Q-study, a person is presented with a set of statements 
about a certain topic, and then asked to rank-order them 
(usually from "agree" to "disagree") (Brown 1993; Watts and 
Stenner 2005). Accordingly, the Q-method was employed to 
uncover the distinct social perspectives of stakeholders (the 
landscape social values) on the MFESs in Kyrenia Region 
of the Northern Cyprus. The basic steps conducted in this 
Q-study are given in Fig. 4.

Table 1  The key characteristics of the social valuation methods used 
in this study (Developed from Fish et al. 2011; Baral et al. 2017; Kel-
emen et  al. 2016; Kelemen and Gómez-Baggethun 2008; Christie 

et al. 2012; Milcu et al. 2013; Kenter 2016; Mavrommati et al. 2017; 
EU FP7 OpenNESS Project 2017; Krueger et  al. 2001; Watts and 
Stenner 2005; Brown 1980)

Characteristics of the method Type of method

Deliberative and participatory methods (These methods 
contribute to developing reasoned assessments of an 
issue through group debate and learning)

Survey-based methods (These methods contribute 
to gaining an insight into peoples’ attitudes, values, 
knowledge, and behaviour)

Q-methodology Focus group discussion

Short description This method is used to elicit stakeholders’ perceptions 
about a particular issue

This technique is used to interrogate the perceptions, 
thoughts, and impressions of a group of people 
regarding a particular issue

Assessment type Quantitative, qualitative, and survey based Qualitative and survey based
Reliability of data High Medium
Number of respondents 10–100 6–8 per groups
Speed of analysis Rapid Medium
Cost Modest-medium Medium-expensive
Strength of the method The method contributes to giving voice to social 

groups, for integrating various knowledge forms, to 
allowing for social learning among the participants, 
and f analysing the holistic views of diverse stake-
holders

The method contributes to social learning, integrating 
various knowledge forms, and understanding how 
people think or feel about a certain issue

Limitation of the method Questions are pre-determined and participants are 
forced to select a choice

The method does not build consensus and provide 
empirical reality

Table 2  The profile of Q-participants in this study (n: 96)

Criteria for the profile 
of participants

Variable of participants Total number

Gender Male 73
Female 23

Age Under < 19 1
20–29 7
30–39 14
40–49 22
50–59 18
60 and > 60 34

Education Illiterate 14
Primary school 23
High school 47
University 12

Occupation Farmer 22
Fisherman 5
Public servant 12
Private sector 11
Self-employed 15
Retired 17
Student 4
Housewife 10
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Figure 4 shows that this Q-study consisted of four steps. 
The first step was to identify the Q-statements (Q-sets) that 
reflect the landscape social values of MFESs: The selection 
of Q-statements is one of the important steps in a Q-study 
(Bredin et al. 2015; Winkler and Nicholas 2016; Nijnik et al. 
2010; Baral et al. 2017; Krueger et al. 2001). 48 Q-state-
ments were retrieved from the CICES classification. The 
Q-statements were classified into 15 provisioning MFESs, 
15 regulating MFESs, and 18 cultural MFESs in this study 
(second and third columns of Table 4). The Q-statements 
were pre-tested for clarity with several participants and then 
revised. The identified statements were printed out on the 
cards.

The second step of the Q-study was to select the Q-partic-
ipants (P-set): The selection of Q-participants is one of the 
critical steps in a Q-study (Bredin et al. 2015). Q-partici-
pants are representative of a target population, who are asked 
to express their opinions about the Q-statements by sorting 
them. A large number of participants are not required for a 
Q study (Stainton Rogers 1995). The number of Q-partici-
pants in a Q-study should be between 8 and 30 (Webler et al. 
2009) or between 40 and 60 (Stainton Rogers 1995; Watts 
and Stenner 2005). Q-participants can be recruited through 
purposive and snowball sampling (Webler et al. 2009; Dan-
ielson 2009; Cairns 2012). The purposive sampling was 
employed to identify the Q participants in this study. The 
headmen of the villages contacted with the knowledgeable 
community members, who can participate in the Q-study. 
Finally, a total number of 96 stakeholders participated in 
this Q-study.

The third step of the Q-study was to conduct the Q-sorts: 
The survey procedure of the Q-sorts is conducted by 
using a quasi-normal distribution with different categories 

(e.g. + 4 to − 4) (Baral et al. 2017). Sorts can be handled 
fairly quickly; allow 20 or 25 min for a sort of 30 statements 
(Krueger et al. 2001). A quasi-normal distribution with 
11 categories (from + 5 to − 5) was used for this Q-study. 
The Q-participants were asked to indicate their agreements 
or disagreements with the Q-statements. They sorted 48 
Q-statements into a forced normal distribution. The Q pro-
cess was explained to the Q-participants at the beginning of 
each Q-sort. The Q-sorts lasted about 30–40 min.

The last step of the Q-study was to perform the factor 
analysis. The factor analysis helps to identify different per-
spectives on a research topic (Winkler and Nicholas 2016). 
The PQ Method software (Schmolck 2014), retrieved from 
https ://schmo lck.org/qmeth od/downp qwin.htm (cited on 
22.06.2019), was used to analyse the Q-data collected. The 
Principle Component Analysis (PCA) was performed, and 
then its results were rotated by using a varimax rotation. The 
factors (perspectives), whose eigenvalues are higher than 
1, were chosen. According to Brown (1980), an eigenvalue 
shows a percentage of total variance of the data explained 
by each factor. Application of the criteria resulted in four 
factors. The Q-sorts of four factors were selected, when the 
factor loadings of Q sorts were significant at p < 0.01 (based 
on an equation), as emphasized by Brown (1980) and Jaung 
et al. (2016). The quantitative and qualitative data obtained 
from the Q-method and focus group discussions were used 
together to interpret the landscape and natural resource 
social values of MFESs.

Mostly agree Neutral Mostly disagree
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

Performing the Factor Analysis 
-The Principle Component 
Analysis (PCA) 
-Linking the Q-sorts to the factors 
-Ranking the Q-statements

III. Step 

Conducting the 
Q-sorts

II. Step 
I. Step Selection of the 

Q-participantsIdentification of 
the Q-statements

IV. Step 

Fig. 4  The process of the Q-method in this study consisted of four steps: (i) to identify the Q-statements, (ii) to select the Q-participants, (iii) to 
conduct the Q-sorts with the selected Q-participants, and (iv) to perform the factor analysis to identify the distinct perspectives

https://schmolck.org/qmethod/downpqwin.htm
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Results

The stakeholders’ perspectives on the MFESs

The results of the factor analysis revealed that the stakehold-
ers have four distinct perspectives on the MFESs in Kyre-
nia Region of the Northern Cyprus. These perspectives are 
conservation, recreation, aesthetic, and symbolic (Table 3 
and 4, and Fig. 5).

Perspective (P) 1: Recreation The recreation perspec-
tive indicates the direct non-consumptive use value (e.g. 
hiking and cycling) and utilitarian value (e.g. collection of 
wild plants for socialization) associated with the MFESs 
in Kyrenia Region. The Q-participants associated with this 
perspective emphasized that Five Finger Mountain Forests 
provide various opportunities for recreational activities (e.g. 
collection of wild plants and mushrooms, and hiking) (44, 
2). Although Five Finger Mountains were declared as an 
Important Bird Area, the Q-participants highlighted that the 
mountains do not attract many bird-watchers (45) due to the 
international embargo towards the Northern Cyprus since 
1974 and its consequences, the lack of a national ecotour-
ism strategy, and ineffective nature conservation initiatives 
for the region. The Q-participants are aware of the impor-
tance of the forests for maintaining the ecological processes 
(16); however, they pointed out that efforts to protect and 
maintain the mountain forests are inadequate (21, 28, 30). 
The representatives of this perspective ranked 2 and 44 with 
the highest and 10 and 47 with the lowest degree. Finally, 
most of the Q-participants expressed their concern about the 
pressure of urbanization on the forest ecosystems (e.g. the 
loss of biodiversity, degradation of forest ecosystems, and 
fragmentation of forest landscapes).

Perspective (P) 2: Aesthetic The aesthetic perspective 
shows the non-use bequest value of the MFESs (e.g. feel-
ing good). In other words, the stakeholders do not use the 
forest resources directly. Within this context, the Q-partic-
ipants with the aesthetic perspective strongly emphasized 

that Five Finger Mountain forests make the region one of 
the national outstanding landscapes (31), which contrib-
utes to enabling aesthetic experience of the local people as 
well as visitors (32). Therefore, the representatives of this 
perspective ranked 31 and 32 with the highest degree. On 
the other hand, the Q-participants strongly pointed out that 
Five Finger Mountains are the symbols of Kyrenia Region 
(46). In addition, they were highly aware of the important 
role of the forests for the life-supporting systems such as 
micro climate regulation (16) and erosion control (22). The 
Q-participants strongly disagreed that ‘fuel wood is not an 
important source of energy’ (14), as the local people mostly 
use the solar energy due to the suitable climate conditions all 
over the island. They were also disagreed on the Q-statement 
of ‘grazing causes serious soil erosion’ (23), as they do not 
deal with livestock husbandry due to the impacts of arid 
climatic conditions, expensive forage plants, and lack of 
incentives for livestock husbandry in the Northern Cyprus.

Perspective (P) 3: Conservation The conservation per-
spective indicates the insurance value of the mountain for-
ests and relevant ecosystem services for Kyrenia Region. 
In other words, the Q-participants strongly highlighted 
the important role of the conservation and maintenance of 
biodiversity and forest ecosystems for meeting the needs 
of current and future generation. Within this context, the 
Q-participants ranked 21 and 33 with the highest and 4 and 
47 with the lowest degree. They strongly emphasized that 
‘reforestation initiatives are insufficient’ to protect the forests 
(21). The Q-participants strongly ranked the Q-statement 
regarding ‘duty of the local people to protect the forests’ (33) 
due to the lack of relevant governmental initiatives. In addi-
tion, they strongly agreed on ‘the important role of forests 
for connecting us with the natural spirit’ (48) and ‘contribut-
ing to our aesthetic experience’ (32). On the other hand, they 
strongly disagreed on the Q-statement of ‘wild animal meat 
is not an ecological product’ (4). Hunting, which is carried 
out as a traditional activity in the region, is regulated by 
the hunting-related wildlife regulation law (No. 18/2009). 
Despite all, hunting is considered as a threat to the wildlife.

Table 3  The identified perspectives in relation to the Five Finger MFESs in Kyrenia region

Category of MFESs Perspective Type of value

Culture-based MFESs Recreation This value focuses on the ‘direct non-consumptive use value (e.g. recreation)’ and ‘direct consump-
tive use/utilitarian value’ (e.g. collection of wild plants and mushrooms for the purpose of recrea-
tion, socialization, and traditional diet system)

Aesthetic This value focuses on the ‘non-use bequest value’, associated with the conservation of outstanding 
landscape features for the use (e.g. landscape experience and perception) of future generations

Symbolic This value focuses on the ‘non-use existence value’, associated with the maintenance of Five Finger 
forest ecosystems and landscape in Kyrenia Region

Regulating-based MFESs Conservation This value focuses on the ‘option (insurance)’ value, associated with the conservation and mainte-
nance of forest ecosystems and landscape for future generations as well as the maintenance of key 
life-supporting processes
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Perspective (P) 4: Symbolic The symbolic perspective 
displays ‘the non-use existence value’ of the mountain for-
ests and their services in the region. In other words, the 
Q-participants derive benefits from simply knowing that the 
mountain forests and their services exist, even if they are 

never used or experienced. Within this context, the Q-par-
ticipants strongly ranked ‘the symbolic value of Five Finger 
Mountains for Kyrenia Region’ (46) and ‘its significant role 
for climate regulation’ (16). In addition, they strongly agreed 
on the aesthetic (31 and 32) and existence (the benefits we 

Table 4  The Q-statements in relation to the MFESs delivered by Five Finger Mountains in Kyrenia Region of the Northern Cyprus (n: 96)

Perspectives (P)

P1
: R

ec
re

at
io

n

P2
: A

es
th

et
ic

P3
: C

on
se

rv
at

io
n

P4
: S

ym
bo

lic

No Class of 
MFESs

Q-statement

Provisioning MFESs (Nutrition, genetic materials, and energy source)
1 Nutrition Wild plants and mushrooms are important ecological non-

wood forest products
1 1 -2 1

2 Wild plants and mushrooms are collected for nutritional 
purpose

5 3 3 2

3 Forests have a high diversity of important plants for honey 
production

1 1 1 -2

4 Wild animal meat is an important ecological product -3 -4 -5 -1
5 Collection of wild plants and mushrooms is an important 

income generation activity
-3 -3 0 -3

6 Honey production is an important economic activity for local 
people

-3 -2 -3 -2

7 Nutrition 
(Conservation)

Overharvesting is an important threat to wild plants and 
mushrooms

0 0 0 -1

8 Game hunting is a threat to wildlife conservation -1 -1 -1 -4
9 Grazing is a threat to forest conservation -1 -2 -2 -4

10 Nutrition 
(Water)

The reservoir of Geçitköy dam meets the water needs of local 
people

-5 -1 4 -5

11 Groundwater meets the water need of local people 0 3 -3 1
12 Materials Forests are an important biota for genetic materials -2 2 1 0
13 Forests are poor in timber tree species -2 3 -1 -1
14 Energy Plant-based fuel wood is an important source of energy 2 -5 -4 -2
15 Plant-based fuel wood is insufficient for meeting the energy 

need of local people
0 0 0 -2

Regulation MFESs (Maintenance of physical, chemical, and biological conditions)
16 Climate 

regulation
Forests play a significant role for micro and regional climate 
regulation

4 4 3 5

17 Soil formation 
and 
composition

Forests play a significant role for decomposition and fixing 
process

0 3 -3 0

18 The costs for soil restoration are insufficient -2 0 0 1
19 Water 

regulation
Forests are important ecological units for water infiltration 
and flood control

0 1 -1 0

20 Drought and water scarcity are a threat to forest conservation -1 1 1 1
21 Reforestation initiatives are insufficient 4 -3 5 0
22 Erosion 

control 
Forests play a significant role for erosion control 2 4 1 3

23 Grazing causes a serious problem of soil erosion 0 -5 -3 -1
24 Mining operation is a threat to the loss and degradation of 

forests
-4 -4 -4 -5

25 Pollination Forests host a high number of pollinator species (e.g. bees, 
butterflies, ants, and mosquitoes) 

-2 2 0 2

26 Forest modification causes pollinator rarity or decline 0 -1 0 -3
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obtain from knowing that the mountain forests, landscapes, 
and associated wildlife exist in the region) (42) values of 
the forests. On the other hand, they mostly disagreed on the 
Q-statements of ‘insufficiency of water resources’ (10) and 
‘the impact of mining operations on the forest landscape’ 
(24). The field surveys in the region showed that mining 
operation and urbanization pressure are the major driving 
forces that have caused the degradation of the forest land-
scapes in the region. The Q-participants mostly disagreed 
with this Q-statement since no mining operation has been 
conducted by their villages.

Assessment of the identified perspectives showed that the 
stakeholders mostly appreciate the culture-based MFESs in 
Kyrenia Region. This finding indicates that the stakeholders 
are not heavily dependent on the MFESs in terms of their 

economic and basic needs, because at least one person at 
the household level works in the public or private sector. 
The identified perspectives demonstrate the landscape social 
values of MFESs. They are important policy instruments; 
therefore, they should be integrated into the forest conser-
vation strategy for better conservation and sustainable man-
agement of the forest landscape and associated ecosystems 
in Kyrenia Region. The landscape social values are linked 
with the natural resource social values through the dimen-
sion of scale.

Table 4  (continued)

27 Pest and 
disease control

Invasive species threat the health of forests 1 -3 -1 2
28 The damage cost of pests is high for forests 4 -1 2 -3
29 Maintaining 

nursery 
populations 
and habitats

Forests were designated as a protected area -1 -2 -2 0
30 Investments are insufficient for the conservation of protected 

areas
3 1 -4 -1

Cultural MFESs (Physical, intellectual, spiritual, symbolic, and other interactions with forest 
landscapes)
31 Aesthetic Mountain forests make the region one of the nation’s 

outstanding landscapes
3 5 -2 4

32 Characteristics of forest landscapes contribute to enabling 
aesthetic experience

-1 5 4 4

33 Bequest Mountain forest communities have a duty to conserve forests 
and associated resources for the next generation

-1 -1 5 2

34 Educational A visit to forests can teach us a lot about forest ecosystems 
and associated biota

-2 -1 -1 1

35 Scientific Mountain forest ecosystems serve as a foundation for many 
forest ecosystem and wildlife researches

1 1 0 0

36 Experiential 
interaction

Forest landscapes are important places to contact with nature 0 2 0 3
37 We can experience and enjoy the seasonal changes in forests -4 0 2 0
38 Heritage Living in a mountain forest village is a traditional lifestyle that 

should be preserved 
-4 -2 2 -1

39 Changes in forests ultimately weaken traditional lifestyle and 
identity

1 2 -2 -3

40 Wild plants and other collected species have an important role 
in traditional diet system

2 2 3 -2

41 Game hunting is a traditional activity maintained 3 0 2 3
42 Existence It is a joy to know that forest landscapes are maintained 1 -2 1 4
43 Characteristics of forest landscapes have an existence value 2 0 2 1
44 Physical use 

and 
entertainment

Forest landscapes provide opportunities for recreational 
activities (e.g. walking, hiking, and cycling) and ecotourism

5 -3 3 3

45 Important Bird Areas attract many bird-watchers -3 -4 -1 2
46 Symbolic The Five Finger Mountains are the symbols of Kyrenia 

Region
3 4 1 5

47 Spiritual Forests help to fulfil spiritual needs -5 0 -5 -4
48 Being in the forests connects us to the natural spirit 2 -1 4 0

The bold values indicate the Q-statements with the highest degree of importance at the base of each perspective
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The non‑wood forest products and associated 
traditional ecological knowledge

Five Finger mountain forest ecosystems host a diverse num-
ber of wild plant and mushroom species. The diversity of 
natural resources has caused the accumulation of relevant 
traditional ecological knowledge. The results of the focus 
group discussions revealed that the stakeholders collect 30 
wild plant (medicinal, aromatic, and edible plants) and 5 
mushroom species from the forests for a variety of purposes 
(e.g. food, flavouring, and herbal tea) (Tables 5 and 6).

Both tables show that the local people collect the identi-
fied plant and mushroom species for own private use (e.g. 
food and herbal tea), recreation (e.g. hiking), socialization 
with the community members, and income generation (in 
a very limited amount). The relevant traditional ecologi-
cal knowledge displays the natural resource social values 
of MFESs, which are important cultural values and policy 
instruments; therefore, they should be integrated into the 
forest conservation strategy.

Discussion

In this paper, two major questions were addressed: (1) what 
are the distinct stakeholders’ perspectives of MFESs (the 
landscape social values)? and (2) what are the major non-
wood forest products harvested and associated traditional 
ecological knowledge (the natural resource social values)? In 
other words, the major landscape and natural resource social 
values of MFESs were explored in this study. In so doing, 
the Q-methodology was found to be an efficient technique 
to elicit the landscape social values of MFESs. The focus 
group discussions were a helpful survey-based approach to 
record the natural resource social values. The results dem-
onstrated that the human interaction with the mountain for-
est ecosystems has caused the origination of four distinct 
landscape social values (recreation, heritage, conservation 
and symbolic) in Kyrenia Region. In addition, the local peo-
ple collect 30 wild plant and 3 mushroom species from the 
forests, and still hold and practice the relevant traditional 
ecological knowledge. The linkage between the both value 
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Fig. 5  The distinct perspectives and related Q-sets of the MFESs in Kyrenia Region



www.manaraa.com

1801Sustainability Science (2020) 15:1789–1805 

1 3

Ta
bl

e 
5 

 T
he

 w
ild

 p
la

nt
 sp

ec
ie

s c
ol

le
ct

ed
 fr

om
 th

e 
Fi

ve
 F

in
ge

r M
ou

nt
ai

n 
Fo

re
sts

 in
 K

yr
en

ia
 R

eg
io

n 
(n

: 9
6)

N
o

Fa
m

ily
 n

am
e

Sp
ec

ie
s n

am
e

C
om

m
on

 n
am

e
Lo

ca
l n

am
e

Lo
ca

tio
n 

of
 c

ol
le

ct
io

n 
(v

ill
ag

e)
Pu

rp
os

e 
of

 u
se

1
A

pi
ac

ea
e

Er
yn

gi
um

 c
re

tic
um

 L
Er

yn
go

, s
ea

 h
ol

ly
G

az
ay

ağ
ı, 

M
an

ga
llo

Ç
at

al
kö

y,
 B

eş
pa

rm
ak

, A
kç

iç
ek

, E
se

nt
ep

e,
 B

ah
çe

li,
 K

ay
al

ar
, 

G
öç

er
i, 

Te
pe

ba
şı

, M
al

at
ya

, A
ra

pk
öy

, A
kd

en
iz

Fo
od

, p
ic

kl
e

2
Fo

en
ic

ul
um

 v
ul

ga
re

 M
ill

Fe
nn

el
D

er
eo

tu
, m

ar
ah

o,
 a

ra
ps

aç
ı

A
ra

pk
öy

Fo
od

3
A

ste
ra

ce
ae

/
C

om
po

si
ta

e
C

yn
ar

a 
co

rn
ig

er
a 

Li
nd

le
y

A
rti

ch
ok

es
H

os
te

s, 
di

ke
no

tu
Ç

at
al

kö
y,

 B
eş

pa
rm

ak
, A

kç
iç

ek
, K

ar
aa

ğa
ç,

 E
se

nt
ep

e,
 G

öç
er

i, 
Te

pe
ba

şı
, M

al
at

ya
, B

ah
çe

li,
 A

ra
pk

öy
, A

kd
en

iz
, K

ar
şı

ya
ka

Fo
od

4
M

at
ri

ca
ri

a 
re

cu
tit

a 
L.

W
ild

 c
ha

m
om

ile
Pa

pa
ty

a
M

al
at

ya
H

er
ba

l t
ea

5
C

yn
ar

a 
ca

rd
un

cu
lu

s L
.

W
ild

 a
rti

ch
ok

e
C

in
ar

a,
 y

ab
an

i e
ng

in
ar

, 
ga

fg
ar

it
B

eş
pa

rm
ak

, K
ar

aa
ğa

ç,
 B

ah
çe

li,
 G

öç
er

i, 
A

ra
pk

öy
, A

kd
en

iz
Fo

od

6
O

no
po

rd
um

 c
yp

ri
um

 E
ig

.
Ec

hi
no

ps
Sa

ra
ci

no
, T

at
lı 

ga
vu

ly
a

A
kç

iç
ek

, E
se

nt
ep

e
Fo

od
, m

ed
ic

in
e

7
C

en
ta

ur
ea

 h
ya

lo
le

pi
s B

oi
ss

C
en

ta
ur

y
K

ad
ın

 k
as

ığ
ı

A
kd

en
iz

Fo
od

8
Sc

ol
ym

us
 h

is
pa

ni
cu

s L
.

Sp
an

is
h 

oy
ste

r-p
la

nt
G

ar
ao

t, 
ga

ra
di

ke
n,

 sa
hu

ra
Ç

at
al

kö
y,

 A
kç

iç
ek

, K
ar

aa
ğa

ç,
 E

se
nt

ep
e,

 T
ep

eb
aş

ı, 
M

al
at

ya
, 

A
ra

pk
öy

, A
kd

en
iz

Fo
od

9
B

ra
ss

ic
ac

ea
e

Si
na

pi
s a

lb
a 

L.
M

us
ta

rd
La

ps
an

a
M

al
at

ya
, A

kd
en

iz
Fo

od
10

C
ap

pa
ra

ce
ae

C
ap

pa
ri

s s
pi

no
sa

 L
.

C
ap

er
 b

us
h

G
ab

ba
r

Ç
at

al
kö

y,
 B

eş
pa

rm
ak

, A
kç

iç
ek

, E
se

nt
ep

e,
 B

ah
çe

li,
 K

ay
al

ar
, 

G
öç

er
i, 

Ç
am

lıb
el

, M
al

at
ya

, A
ra

pk
öy

Fo
od

, p
ic

kl
e

11
C

ar
yo

ph
yl

-
la

ce
ae

Si
le

ne
 v

ul
ga

ri
s (

M
oe

nc
h)

 G
ar

ck
e

B
la

dd
er

 c
am

pi
on

, 
m

ai
de

ns
te

ar
s

Y
um

ur
ta

 o
tu

, s
er

çe
 o

tu
, g

ıc
ır

B
eş

pa
rm

ak
, K

ar
aa

ğa
ç,

 E
se

nt
ep

e,
 B

ah
çe

li,
 K

ay
al

ar
, M

al
at

ya
, 

A
kd

en
iz

Fo
od

12
La

m
ia

ce
ae

/
La

bi
at

ae
Th

ym
us

 c
ap

ita
tu

s (
L.

) H
off

m
an

ns
 &

 L
in

k
Th

ym
e

Tü
lü

m
be

B
eş

pa
rm

ak
, G

öç
er

i, 
Te

pe
ba

şı
, Ç

am
lıb

el
, M

al
at

ya
, A

ra
pk

öy
, 

A
kd

en
iz

, K
ar

şı
ya

ka
Fl

av
ou

rin
g,

 h
er

ba
l t

ea
, f

oo
d,

 b
ro

om

13
O

ri
ga

nu
m

m
aj

or
an

a 
L.

M
ar

jo
ra

m
D

ağ
 k

ek
iğ

i, 
şa

pş
iş

a
Te

pe
ba

şı
, Ç

am
lıb

el
, B

ah
çe

li,
 A

kd
en

iz
, K

ar
şı

ya
ka

Fl
av

ou
rin

g,
 h

er
ba

l t
ea

, f
oo

d

14
Sa

lv
ia

 fr
ut

ic
os

a 
M

ill
er

Sa
ge

A
da

ça
yı

Ç
at

al
kö

y,
 B

eş
pa

rm
ak

, A
kç

iç
ek

, K
ar

aa
ğa

ç,
 E

se
nt

ep
e,

 B
ah

çe
li,

 
K

ay
al

ar
, G

öç
er

i, 
Te

pe
ba

şı
, Ç

am
lıb

el
, M

al
at

ya
, A

ra
pk

öy
, 

A
kd

en
iz

, K
ar

şı
ya

ka

H
er

ba
l t

ea

15
C

al
am

in
th

a 
in

ca
na

 (S
ib

th
. &

 S
m

.) 
B

oi
ss

. E
x 

B
en

th
C

al
am

in
ts

Ya
ba

ni
 n

an
e,

 p
iri

nç
 o

tu
, 

br
an

co
lo

s, 
gl

ifo
ni

Te
pe

ba
şı

Fo
od

, fl
av

ou
rin

g

16
Le

gu
m

in
os

ae
/ 

Fa
ba

ce
ae

C
er

at
on

ia
 si

liq
ua

 L
.

C
ar

ob
H

ar
nı

p
B

eş
pa

rm
ak

, A
kç

iç
ek

, K
ar

aa
ğa

ç
Fr

ui
t a

nd
 c

ar
ob

 sy
ru

p

17
Li

lia
ce

ae
As

pa
ra

gu
s s

tip
ul

ar
is

 F
or

rs
k

W
ild

 a
sp

ar
ag

us
Ay

re
lli

Ç
at

al
kö

y,
 B

eş
pa

rm
ak

, A
kç

iç
ek

, K
ar

aa
ğa

ç,
 E

se
nt

ep
e,

 B
ah

çe
li,

 
K

ay
al

ar
, G

öç
er

i, 
Ç

am
lıb

el
, T

ep
eb

aş
ı, 

M
al

at
ya

, A
ra

pk
öy

, 
A

kd
en

iz
, K

ar
şı

ya
ka

Fo
od

, p
ic

kl
e

18
As

pa
ra

gu
s o

ffi
ci

na
lis

19
Al

liu
m

 a
m

pe
lo

pr
as

um
 L

.
W

ild
 le

ek
Ya

ba
ni

/Y
al

an
cı

 p
ıra

sa
A

kç
iç

ek
, K

ay
al

ar
, T

ep
eb

aş
ı, 

A
kd

en
iz

Fo
od

20
M

al
va

ce
ae

M
al

va
 sy

lv
es

tr
is

 L
.

M
al

lo
w

G
öm

eç
, E

be
gö

m
ec

i
Ç

at
al

kö
y,

 B
eş

pa
rm

ak
, A

kç
iç

ek
, K

ar
aa

ğa
ç,

 B
ah

çe
li,

 K
ay

al
ar

, 
M

al
at

ya
, A

ra
pk

öy
, A

kd
en

iz
Fo

od

21
M

yr
ta

ce
ae

M
yr

tu
s c

om
m

un
is

 L
.

M
yr

tle
Ya

ba
ni

 m
er

si
n

G
öç

er
i, 

Te
pe

ba
şı

Fr
ui

t
22

O
le

ac
ea

e
O

le
a 

eu
ro

pa
ea

 L
.

O
liv

e
Ze

yt
in

A
kç

iç
ek

, K
ar

aa
ğa

ç,
 B

ah
çe

li
Fo

od
23

O
xa

lid
ac

ea
e

O
xa

lis
 p

es
-c

ap
ra

e 
L.

C
ap

e 
so

rr
el

Ek
şi

lic
e

Te
pe

ba
şı

Fo
od

24
Pl

an
ta

gi
na

ce
ae

Pl
an

ta
go

 c
or

on
op

us
 L

. s
sp

. C
om

m
ut

at
a 

(G
us

s.)
 

Pi
lg

er
B

uc
k’

s-
ho

rn
 p

la
nt

ai
n

D
aş

kı
ra

n/
Ta

şk
ıra

no
tu

Te
pe

ba
şı

M
ed

ic
in

e

25
Po

ly
go

na
ce

ae
Ru

m
ex

 c
on

gl
om

er
at

es
 M

ur
ra

y
C

lu
ste

re
d 

do
ck

Ya
ba

ni
 ıs

pa
na

k,
 o

va
 ıs

pa
na

ğı
A

kç
iç

ek
, K

ar
aa

ğa
ç,

 E
se

nt
ep

e,
 A

kd
en

iz
Fo

od
26

R
ha

m
na

ce
ae

Zi
zi

ph
us

 lo
tu

s (
L.

) L
am

Lo
tu

s t
re

e
G

on
na

ra
G

öç
er

i
Fr

ui
t

27
Ro

sa
ce

ae
C

ra
ta

eg
us

 a
za

ro
lu

s L
.

A
za

ro
le

A
lıç

B
eş

pa
rm

ak
, A

kç
iç

ek
, G

öç
er

i, 
B

ah
çe

li
Fr

ui
t, 

ja
m

28
Pr

un
us

 d
ul

ci
s D

.A
. W

eb
b

A
lm

on
d

B
ad

em
A

kç
iç

ek
Fr

ui
t

29
M

es
pi

lu
s g

er
m

an
ic

a
M

ed
la

r t
re

e
M

uş
m

ul
a

G
öç

er
i, 

B
ah

çe
li,

 A
kç

iç
ek

Fr
ui

t
30

U
rti

ca
ce

ae
U

rt
ic

a 
ur

en
s L

.
Sm

al
l n

et
tle

Is
ırg

an
ot

u
B

eş
pa

rm
ak

, B
ah

çe
li,

 T
ep

eb
aş

ı
Fo

od
 a

nd
 te

a



www.manaraa.com

1802 Sustainability Science (2020) 15:1789–1805

1 3

types can be expressed with the value dimension of ‘scale’, 
as emphasized by Kenter et al. (2015).

The landscape social values reflect the attributes of places 
and/or locations for people (Brown and Brabyn 2012). Such 
social values have existed and functioned on this planet 
thousands of years (Kennedy and Thomas 1995). Assess-
ment of the identified landscape social values of MFESs 
in Kyrenia Region showed that the stakeholders are still 
active participants in the landscape. Thus, they think, act, 
feel, and attach meaning and values to the landscape. Brown 
and Brabyn (2012) argued that the landscape social values 
originate in the minds of stakeholders as a collective percep-
tion. These values are shared by the local people; therefore, 
they can be addressed as a common knowledge of cultural 
values that reflect the community’s interest. This argument 
supports the findings of Kenter et al. (2015). The landscape 
social values should be used as guiding principles, which 
can help policymakers to develop the relevant institutions for 
the conservation and sustainable management of MFESs in 
Kyrenia Region and elsewhere. The landscape social values 
are linked with the natural resource social values through a 
number of cross-scale interactions.

The natural resource social values can be expressed as 
the values of a particular natural resource (e.g. traditional 
ecological knowledge about wild edible plants). This knowl-
edge is accumulated, learned, inherited, and transmitted 
through ‘learning by doing’ practices. In this study, the 
major non-wood forest products and relevant traditional eco-
logical knowledge were recorded. Assessment of the results 
showed that the natural resource social values are still prac-
ticed and used in the region. The inherited natural resource 
social values foster the enhancement and maintenance of 
the landscape social values at the upper scale. Within this 
context, it can be argued that both social value types are 
interlinked. Thus, a decrease in one value type can cause a 
decrease in the other value type. For example, mining oper-
ation has caused the degradation of the forest ecosystems 

and landscape in some parts of Five Finger Mountains. This 
degradation can result in the loss or decline of biodiversity, 
the landscape and natural resource social values, and the 
relationship between the human and landscape systems in 
the region. This argument supports the findings of Brown 
and Brabyn (2012), Kenter et al. (2015), and Kennedy and 
Thomas (1995).

Finally, the landscape and natural resource social values 
identified reflect the cultural attachment of the local peo-
ple to Five Finger Mountains, the community’s interest, the 
values people hold in the social system, which contribute 
to their wellbeing and welfare. For that reason, both social 
value types should be recognized as cultural heritage values 
and integrated into the forest management strategy in Kyre-
nia Region and elsewhere.

Conclusion

This paper aimed at identifying and assessing the distinct 
stakeholders’ perspectives on the Five Finger MFESs in 
Kyrenia Region of the Northern Cyprus. The results revealed 
that the Q-participants hold four distinct perspectives on the 
MFESs. Assessment of the perspectives showed that the 
Q-participants mostly value the culture-based MFESs. In 
addition, the results of the quantitative data showed that the 
local people harvest 30 wild plants (medicinal, aromatic and 
edible plants) and 5 mushroom species from the mountains 
forests for a variety of purposes (e.g. own needs, socializa-
tion, and recreation). Unfortunately, Five Finger Mountain 
forests and associated ecosystem services have degraded due 
to the impacts of several drivers of change. Therefore, there 
is a need to integrate the concept of Ecosystem Services 
Assessment into the National Biodiversity Conservation, 
Protected Areas, and/or development plans in the Northern 
Cyprus. The relevant landscape and natural resource social 
values should be adapted into those strategies as a policy 

Table 6  The mushroom species collected from the Five Finger Mountain Forests in Kyrenia Region (n: 96)

No Family name Scientific name Local name Village Mode of use

1 Agaricaceae Agaricus campestris Mantar brudi, ova mantarı Tepebaşı Food
2 Coprinus comatus
3 Pleurotaceae Pleurotuseryngii var. ferulae Gavcar mantarı Çatalköy, Karaağaç, Esentepe, 

Bahçeli, Göçeri, Çamlıbel, 
Tepebaşı, Malatya, 
Karşıyaka

Food, pickle, income gen-
eration

4 Russulaceae Lactarius deliciosus Çam/Kırmızı mantar, Çıntar Çatalköy, Beşparmak, 
Akçiçek, Karaağaç, 
Esentepe, Bahçeli, Göçeri, 
Çamlıbel, Tepebaşı, Malatya, 
Arapköy, Akdeniz, Karşıyaka

Food, pickle, income gen-
eration

5 Russulaceae Russula delica Beyaz mantar Bahçeli Food
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instrument to contribute to the better conservation and sus-
tainable management of the mountain forest ecosystems and 
their services. In addition, mapping of the ecosystem ser-
vices (ecological, economic, and social) should be carried 
out to identify and strengthen the sustainability of ecosys-
tems and their services at different scales. On the other hand, 
payments for ecosystem services, a scheme designed to trade 
services between users and providers (Wunder 2015), can 
be a strategic tool to support the cost-efficient management 
of the MFESs in the region. The scheme of payments for 
ecosystem services in the Northern Cyprus can trigger to 
develop a strong institutional capacity and to define property 
rights of MFESs as well.

The Q-methodology was employed to collect the quanti-
tative data on the research objectives in this study. Several 
limitations of the Q-method were detected during the imple-
mentation of the Q-sets. Firstly, the profile of the Q-partic-
ipants strongly influences the process of the Q-study. For 
example, the low degree of education (e.g. illiteracy) among 
the Q-participants caused difficulties to conduct the Q-sets. 
Illiteracy was one of the major reasons why women did not 
participate in this Q-study. Secondly, a large number of 
Q-statements led to a decrease in the degree of concentration 
of the Q-participants during the process of the Q-sets. There-
fore, the number of Q-statements should be limited between 
20 and 30 for those people with a low degree of education.
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