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Abstract: Sustainable development is the common ground between the three components: environment, economy, and 
society, which are also known as sustainability pillars. In this work, an attempt was made to investigate whether Lake Karla - 
Mavrovouni, supporting agriculture, biodiversity and cultural activities and being part of the Natura 2000 protected area 
network, in combination with the diverse topics of environmental education, can contribute for the sustainable development 
of local societies, with the contribution of the collective bodies of local self-government. For the holistic management of the 
protected area of the "Karla" lake, the managers must consider on the one hand the protection of the natural and cultural 
heritage and on the other hand the sustainable development of the area through the promotion of the natural and cultural 
heritage and the promotion of environmental tourism. For this purpose, managers need to know socio-economic and 
demographic characteristics of visitors. Here, questionnaire responses were used to investigate the profile, environmental 
perception, knowledge, and behavior of visitors. In total, more than 300 questionnaires were sent, and finally 161 
questionnaires were fully answered, which constitute the research sample. The analysis of the results showed that the 
natural and cultural environment contribute to the sustainable development of the wider area of Lake Karla-Mavrovouni, 
highlighting through them serious advantages and opportunities to exploit the area by the local bodies. 

Keywords: sustainability; ecotourism; Lake Karla; pathways; ecosystem services; environmental education. 

JEL Classification: Q01; Q56; R11. 

Introduction  

Lake Karla, until the drainage in 1962, was one of the important natural wetland ecosystems of Greece and the 
Mediterranean more broadly. The provision of ecosystem services by the natural environment encompasses a 
multitude of benefits such as water purification, air quality improvement, climate regulation and biodiversity 
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conservation. These services are vital for the well-being and resilience of local communities. However, beyond 
their utilitarian value, natural environments offer additional advantages through their capacity to serve as 
educational resources and recreational spaces. This unique attribute is particularly relevant within Protected 
Areas, which are designated regions that safeguard natural and cultural heritage (Szell and Hallett 2013; Trakala, 
Tsiroukis, Martinis 2023). 

In addition to the ecosystem services that the natural environment provides to local communities, it 
presents a propitious setting for environmental education and recreation, specifically within Protected Areas 
(PAs). The pedagogical and leisurely worth of the natural environment exhibits a robust interconnection with the 
sustainable development of neighbouring communities, particularly in regions of Greece that have experienced 
environmental degradation and economic downturn, exemplified by the Lake Karla - Mavrovouni region. 

Efforts to restore the Lake Karla and highlighting the wider area and the biodiversity of the region 
Mavrovouni, can involve initiatives such as the creation of nature centres, interpretation trails and educational 
programs that capitalize on the ecological significance of the area. These endeavours can attract visitors, 
including tourists, students, and researchers, who can contribute to the local economy while gaining valuable 
knowledge about the region's unique ecosystems. Moreover, collaboration between local communities, 
environmental organizations and governmental bodies can facilitate the implementation of sustainable tourism 
practices that prioritize conservation and respect for the natural environment (Moyle et al. 2017).  

Environmental Tourism has been broadly defined as the involvement in biophysical and socio-cultural 
environments (Zhong et al. 2011). Rural tourism stands apart from other forms of tourism due to its strong 
dependence on the natural and socio-cultural environments (Richards 1996). As a result, the conservation and 
preservation of the tourism environment, particularly in rural tourism destinations, assume utmost significance. 
Hiking is a popular form of ecotourism, providing travelers with a sense of satisfaction and awareness of the 
sustainability of the environment (Poudel and Nyaupane 2016). At the same time, the use of hiking pathways by 
local residents contributes to the development of walking routes, highlighting longer and better routes, through 
specific destinations in their area (Joseph and Zimring 2007). Walking routes are the link between tourism, culture 
and the environment per region, as the traveler crossing the path where he has chosen, is able to come into 
contact with the history, culture and local tradition of the region, gaining awareness and responsibility for the 
protection of the local ecosystem and its historical monuments (Evans and Jones 2011). 

According to Manning (2001), the importance of connecting people with nature is very important, because 
nature offers experiences and knowledge to visitors. Moyle et al. (2017), link the ability of visitors to gain 
experiences in nature with the simultaneous sustainable development of local communities. In the work of 
Petrosilio showed that the higher the level of education, the greater the knowledge, awareness and environmental 
behavior of visitors and that the level of education is directly related to knowledge, information, awareness and 
environmental behaviour. Petrosilio also stated that environmental consciousness is an important variable that 
depends on education level and place of residence. In addition, the promotion of natural wealth and the protection 
of the environment, cultural heritage (archaeology, folklore, tradition) through the preservation and promotion of 
the most important cultural elements (monuments, architectural ensembles), the possibility of recreation, the 
utilization of monuments and places of natural beauty, as well as and certified walking pathways-routes give 
added value to the area. 

Furthermore, according to Tsonis, community-based tourism has been defined as a form of tourism that 
grants communities a certain level of authority to make decisions and safeguard the environment, while 
concurrently fostering cross-cultural awareness (Tsonis 2009). The fundamental objective of community-based 
tourism is to promote the economic, social and cultural well-being of communities residing in sustainable tourism 
destinations (Brohman 1996). Achieving sustainable development in this context, necessitates the 
implementation of a balanced and harmonious approach that ensures the quality of development, both from 
cultural and environmental perspectives. Furthermore, this approach should prioritize the needs, interests and 
potentials of the community and its residents, as they play a crucial role in sustaining tourism development 
(Razzaq 2011). Concerning the area of Lake Karlas, the highlighting of the natural wealth and the protection of 
the environment, through a certified walking path - route with the neighboring ecosystems of Kissavos, 
Mavrovouni and Pelion, will give added value to the area. In addition, the utilization of the flora, birdlife and fish 
fauna (Catsadorakis 2019), will become a pole of attraction and multiple topics for environmental education, but 
also for alternative tourism, which has been widely recognized as a key tool for regional sustainable development 
(Trakala 2023). In fact, environmental education (EE) and education for sustainable development (ESD) is 
characterized as important tools to address knowledge, values and behavior and to achieve sustainable 
development.  
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Besides, there are many factors that shape environmentally friendly behavior, such as social, 
demographic, self-identifying, cognitive and exogenous factors. Characteristically, one of the parameters that 
influence people's attitudes towards the environment and therefore their behavior, is their level of knowledge 
towards important issues related to the ecosystem, such as protected areas (Petrosillo et al. 2007; 
Shamuganathan and Karpudewan 2015; Genc and Akilli 2016). 

Accordingly, through the findings of scientific research, it has been shown that certain demographic factors 
shape environmental attitudes, among them the educational level (Gardner and Stern 2002; Teksoz et al. 2014; 
Newman and Fernandes 2016; Martinis 2020). Therefore, through environmental education, people are able to 
form a more friendly attitude towards protected areas, since their value is recognized. Thus, through 
environmental education, it is possible to realize the value of the cultural path (path) and to adopt a higher degree 
of friendly behavior for animate and inanimate materials, along it (Martinis et al. 2015, 2017). Also, the sound 
walk along the environmental and cultural route (pathway) provides the framework for active listening, analysis 
and understanding of the environment, focusing both on the physical characteristics of sounds and their 
meanings (Westerkamp 2011; Minotou 2012; Minotou et al. 2007). 

1. Aim of the Research 

The desiccation of Lake Karla has resulted in a substantial degradation of the surrounding environment, with 
significant ramifications for the rural areas within the Thessalian plain. In response, efforts to partially restore the 
lake ecosystem have presented remarkable prospects for advancing sustainable development within the broader 
region. By focusing on the restoration of the environment, these initiatives provide an ideal framework for the 
establishment of environmental and cultural routes, effectively showcasing the area's inherent natural and cultural 
heritage. The primary objective of this study is to explore the perceptions and opinions of visitors regarding the 
conservation of biodiversity, cultural heritage, and landscape within the region. Through the acquisition of such 
insights, this research seeks to facilitate the transformation of the area into a sustainable destination, offering 
valuable opportunities for environmental education and awareness programs targeted at students and visitors 
alike. The ultimate goal is to foster the establishment of the region as a center for sustainable practices, 
preserving its natural and cultural assets while serving as a platform for environmental learning and engagement. 

2. Methodology and Study Area  

The research part includes statistical analysis with questionnaires, that is, a quantitative analysis carried out with 
the main objective of examining certain research questions related to the perceptions of the participants regarding 
environmental education, as to whether it is possible to contribute to the sustainable development of an area of 
Lake Karla, in the central Greece (Figure 1). 

Figure 1. Study area: the catchment basin of lake Karla, Thessaly, Greece. With a blue outline the catchment basin of 
lake Karla is depicted. Natura 2000 protected area network sites in the area, i.e., Sites of Community Importance (SCI) and 

Special Protection Areas (SPA) are also presented. 

 
Baseline map source: Google Earth, Trakala et al. 2023. 
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In total, more than 300 questionnaires were sent and finally 161 questionnaires were fully answered, 
which constitute the research sample. The participants of the research answered the questions included in the 
questionnaire, after the voluntary character of the participation and also their anonymity was known through a 
note. The participants expressed their opinions by completing the questionnaire, between September - November 
2022, in electronic form (Google-forms), after it was preceded by a pilot sample with 25 questionnaires in paper 
form. The questionnaire included questions on a five-point scale (Likert), where the degree of agreement or 
disagreement on certain topics related to the research is examined. the research questions that the research 
participants were asked to answer are the following: 

1. What is the prevailing situation in the wider area of Lake Karla - Mavrovounio? 
2. Can environmental education contribute to the sustainable development of the region? 
3. What are the educational tools of Environmental Education in the teaching practice? 
Further questions investigated are the reason for visiting the area, as well as the degree of environmental 

interest of the participants. For the conduct of the statistical analysis of the data, the descriptive analysis and the 
interconnections analysis were used between the variables. For the conduct of the statistical analysis of the data, 
the descriptive analysis and the interconnections analysis were used between the variables. The data analysis 
was realized with the application of the statistical package SPSS 27.0. In addition, a SWOT analysis is carried out 
to highlight the strengths, weaknesses, opportunities, and threats of the region. 

2.1 SWOT Analysis 

Table 1. Swot Analysis 

Strong points Weak points 

✓ Excellent location. 
✓ Outdoor activities. 
✓ An environment conducive to tranquility and peace of mind. 
✓ Existence of historical sites covering long periods starting 

from prehistory. 
✓ Existence of cultural monuments. 
✓ Well-developed road network. 
✓ The inclusion of the area in a protection regime (Natura 2000 

Network). 
✓ Existence of a statutory body for the management of the lake. 

✓ Seasonal traffic model. 
✓ Short-term visitors. 
✓ Flooding of an underground aquifer. 
✓ Existence of nitrates and consequences for eutrophication. 
✓ Lack of road connections between the Parakarlian villages 

and Pelion / Ossa 
✓ Abandonment of archaeological sites. 
✓ Insufficient clearing of pathways from vegetation. 
✓ Lack of observatories to monitor the birdlife. 
✓ Low rate of repeat visitors. 

Opportunities Threats 

✓ Positioning the area as a unique destination. 
✓ Complete identity for the destination. 
✓ Extending the traffic period. 
✓ Quality management of public spaces and natural 

environment. 
✓ Development of environmental education activities. 
✓ Development of sustainable tourism. 
✓ Reconstruction of Lake Karla. 
✓ Motivation to utilize cultural elements. 
✓ Holidays with a local character. 
✓ Utilization of pathway for walking routes. 
✓ Application development for the pathway. 
✓ Completion of the plan of the area under study. 

✓ Pandemic crisis with a blow to the economy. 
✓ Reduction of citizens' disposable income. 
✓ Slower growth in key target market economies. 
✓ Postponements and delays in projects. 
✓ Risk of loss of biodiversity, soil pollution and 

landscape degradation. 
✓ Disturbance of ecological balance. 
✓ The tendency of residents to migrate to large urban 

centres. 
 

 

 

2.2 Map Suggested Routes, via Google Earth Pro Application 

In the following thematic map, (Figure 2), we have mapped through the Google Earth Pro application, 10 
suggested routes of ecological, historical and cultural interest, very useful for environmental education in the field. 

Suggested Routes: 
1. Farmer Monument Kileler – Achillio – Kalamaki - Paleoskala 
2. Kalamaki – Elafos - Panagia Kampana 
3. Elafos – Sklithro - Rakopotamos 
4. Sklithro – Keramidi - Kanalia 
5. Kanalia - Kerasia 
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6. Kanalia -Trail around lake Karla 
7. Lake Karla - Stefanovikio - Panagia Armeniou - Panagia Petras Sotiriou 
8. Armenio - Achillio-Kalamaki - Elafos-Sklithro - Dasos Polidendriou (former Royal estate) 
9. Kileler greenhouses - Farmer Monument - VIOLAR-Achillio - Kalamaki reservoirs 
10. Achillio – Kalamaki- Paleoskala - Lake Karla observatory - Ancient Oak Forest Park 

                    Figure 2. Thematic map of the proposed enviromental and eco-cultural routes is presented 

 
Baseline map source: Google Earth, Trakala et al.  2023). 

The routes shown on the map (Figure 2), numbered 1-10, refer to various thematic fields, very useful for 
environmental education, while at the same time, they highlight the areas as environmental and cultural routes - 
paths, contributing to the achievement of sustainable development in the region. Some of the environmental 
education actions that can be implemented in the context of the planned environmental and cultural route are: 
activities for improving the knowledge concerning the biodiversity of terrestrial and aquatic ecosystems, activities 
for cultural heritage, presentations about the effects of agrochemicals on agricultural ecosystems, the importance 
of environmental protection, etc. Also, the mapping of soundscapes along the environmental and cultural path 
(trail) provides the framework for active listening, analysis and understanding of the environment. Overall, the 
proposed individual educational actions, as well as other related ones, aim to cultivate environmental sensitivity, 
environmental ethics and ecological consciousness. 

3. Results  

3.1. Reliability Analysis 

The reliability analysis for the set of factors investigated, in terms of the main part of the analysis, as well as 
overall proved to be high (a=0.887). In fact, the greatest reliability was found in terms of personal experiences 
during the stay in the area, for the response to the information that existed about the area before the visit 
(Cronbach's Alpha a=0.887) (Table 2). 

Table 2. Reliability Analysis 

Reliability Statistics 

Cronbach's Alpha N of Items 

,880 32 

 



Journal of Environmental Management and Tourism  

2431 

3.2. Visitors’ Profile 

A total of 161 individuals participated in the study, of whom 84 were females (constituting 52.2% of the sample) 
and 77 were males (constituting 47.8% of the total sample) (Table 3). 

Table 3. Demographic data 

Male or Female 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid 

Male 77 47,8 47,8 47,8 

Female 84 52,2 52,2 100,0 

Total 161 100,0 100,0  

In terms of age, most of participants were between 21-30 years old, making up 52.8% of the total. In 
addition, a proportion of participants belonged to the age group <20 years, representing 37.9% of the total 
sample, furthermore, only 7.5% of the sample responded from the age group above 40 years (Table 4). 

Table 4. Demographic Data – Age 

Age of participants 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid 

<20 61 37,9 37,9 37,9 

21-30 85 52,8 52,8 90,7 

31-40 3 1,9 1,9 92,5 

41-50 12 7,5 7,5 100,0 

Total 161 100,0 100,0  

Regarding the level of education, most of participants have a university degree, accounting for 
approximately 62.1% of the total sample. A percentage of 20.5% represent participants with a High School 
education, while 17.4% representing participants with a Middle School education (Table 5). 

Table 5. Demographic Data – Level of education. 

Level of education. 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 

Middle School 33 20,5 20,5 20,5 

High school 28 17,4 17,4 37,9 

University 100 62,1 62,1 100,0 

Total 161 100,0 100,0  

 

In the present research, concerning the purpose of visiting in the area, participants offered diverse 
responses, with a notable predominance of answers associated with the natural environment, accounting 
approximately 19.3% of the total proportion (Table 6). 
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Table 6. Reason for visiting the area. 

Reason for visiting the area 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Recreation 9 5,6 5,6 5,6 

Education 22 13,7 13,7 19,3 

Excursion 25 15,5 15,5 34,8 

Sport 4 2,5 2,5 37,3 

Walk 2 1,2 1,2 38,5 

Natural environment 31 19,3 19,3 57,8 

Bird Watching 5 3,1 3,1 60,9 

Hiking the Trails 11 6,8 6,8 67,7 

Ecotourism 8 5,0 5,0 72,7 

Excursion to the Lake 17 10,6 10,6 83,2 

Visit to the Management Body 4 2,5 2,5 85,7 

Investigation / Area Familiarity 18 11,2 11,2 96,9 

Sustainable Area Development 5 3,1 3,1 100,0 

Total 161 100,0 100,0  

Regarding the environmental quality, 70% of the participants perceive it as high or very high, 27% 
consider it moderate, and only 1.2% indicate that it is not of interest (Table 7). 

Table 7. Degree of environmental interest 

Degree of environmental interest 

 
 

Frequency Percent Valid Percent Cumulative Percent 

Valid 

Low 2 1,2 1,2 1,2 

Moderate 44 27,3 27,3 28,6 

High 101 62,7 62,7 91,3 

Very high 14 8,7 8,7 100,0 

Total 161 100,0 100,0  

3.3. Quantitative Analysis 

No missing measurements were observed in both the demographics and the baseline part of the quantitative 
analysis. The demographics analyzed consisted of gender, age, education level, the reason for visiting the area 
and degree of environmental interest. 

The reliability analysis for the set of factors that are investigated, in terms of the main part of the analysis, 
as well as overall proved to be high (a=0,887). In fact, the greatest reliability was found in terms of personal 
experiences during the stay in the area, for the response to the information that existed about the area before the 
visit (a=0,887).   
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3.4. Correlation of Variables 

The x2 criterion is used to investigate if some parameters are influenced by demographic characteristics. 
Therefore, considering a confidence level α=5%, it is examined if the questions under study are correlated or 
independent of gender, age or level of education, which is judged according to the corresponding tables and the 
value of the (two-sided) control with p. Based on the tables below, it is proven that the questions under 
consideration are independent of gender, because the p>0.05 condition applies. Thus, the answers of men or 
women are not the same, so they express different opinions. More specifically: 

✓ p=0.721>0.05 (The Management Body contributes significantly to the protection, conservation and 
management of nature and the landscape in the wider area). 

✓ p=0.61 >0.05 (Establishing environmental education at all levels contributes to achieving sustainable 
development and environmental awareness). 

✓ p=0.375>0.05 (The region of Karla - Mavrovounio offers opportunities for environmental education 
through a local network of excellently organized pathways). 

✓ p=0.721>0.05 (Students can approach the environmental dimension (of sustainable development) of 
walking pathways). 

✓ p=0.972>0.05 (Walking pathways can be seen as an early level of development of ecological 
sensitivity).  

On the other hand, the question concerning the reconstruction of Lake Karla in terms of providing 
opportunities for network development, certified at the European level of pathways in the wider area, depends on 
gender, because the condition p<0.05 applies (p=0.044<0.05). Therefore, the responses of the survey 
participants are identical, so women or men express the same opinions. At the same time, it was shown that the 
questions under consideration are independent of age, because the p>0.05 condition applies. That is, the 
answers of the participants are not identical, even if they belong to the same age range, so they express different 
opinions. More specifically: 

✓ p=0.71>0.05 (The Management Body contributes significantly to the protection, conservation and 
management of nature and the landscape in the wider area). 

✓ p=0.117>0.05 (The reconstruction of Lake Karla offers opportunities to develop a network of pathways 
certified at the European level in the wider area). 

✓ p=0.986>0.05 (Establishing environmental education at all levels contributes to achieving sustainable 
development and environmental awareness). 

✓ p=0.472>0.05 (The region of Karla - Mavrovounio offers opportunities for environmental education 
through a local network of excellently organized pathways). 

✓ p=0.976>0.05 (Students can approach the environmental dimension (of sustainable development) of 
walking pathways). 

✓ p=0.593>0.05 (Walking pathways can be seen as an early level of development of ecological 
sensitivity). 

In parallel, it was shown that the questions under consideration are independent of the level of education, 
because the p>0.05 condition applies. That is, the answers of the participants are not identical, even if they 
belong to the same level of education, so they express different opinions. More specifically:  

✓ p=0.814>0.05 (The Management Body contributes significantly to the protection, conservation and 
management of nature and the landscape in the wider area). 

✓ p=0.874>0.05 (The reconstruction of Lake Karla offers opportunities to develop a network of pathways 
certified at the European level in the wider area). 

✓ p=0.672 >0.05 (Establishing environmental education at all levels contributes to achieving sustainable 
development and environmental awareness). 

✓ p=0.82>0.05 (The region of Karla - Mavrovounio offers opportunities for environmental education 
through a local network of excellently organized pathways). 

✓ p=0.59>0.05 (Students can approach the environmental dimension (of sustainable development) of 
walking pathways). 

✓ p=0.384>0.05 (Walking pathways can be seen as an early level of development of ecological 
sensitivity). 

3.5. Effect of Demographic / Individual Characteristics on Questionnaire Variable 

ANOVA analysis is applied to check if there is a significant difference between the variables, at a significance 
level of 5%. The simple analysis of variance (ANOVA), regarding the first research question, proved that age, as 
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well as education, are the important factors for the variable "to preserve the valuable ecosystems of a protected 
area, limits and restrictions on their use are required" (F= 4.276, p = 0.006), (F= 3.8, p = 0.024), respectively. At 
the same time, regarding the second research question, age was an important factor in the variable "in order to 
achieve the sustainable development of the region, radical changes must be made in the framework of local 
governance" (F= 2.699, p = 0.048). In all the other variables of the first two research questions, as well as in all 
the variables of the third research question, no significant difference was found between the average values, 
because the p>0.05 condition applies. Therefore, age and education level are not characterized as important 
influencing factors. 

3.6. T-Test Analysis 

The T-test method is applied with the aim of establishing if there are statistically significant differences, with 
gender as the independent variable. The t-test, regarding the first research question, proved that gender is an 
important factor for the variables "the restoration of Lake Karla offers opportunities for the development of a local 
network of European-certified pathways in the wider area" (t= -0.469, df=159, p = 0.007), "the wider area of Lake 
Karla - Mavrovounio, has important ecological features and a rich cultural heritage" (t= -0.239, df=159, p = 0.002). 
Women have a higher degree of perception regarding the opportunities to develop a local network of European-
certified pathways in the wider area, through the reconstruction of the lake (M.A.= 3.99, S.D. = 0.63), compared to 
men (M.A.= 3.94, S.D. = 0.8). Accordingly, women have a higher degree of perception about the ecological 
features and rich heritage of the wider area (M.A. = 3.99, S.D. = 0.611), compared to men (M.A. = 3.96, S.D. = 
0.818). At the same time, regarding the second research question, it was shown that gender is an important 
factor for the variables "in order to achieve sustainable development, both the local government and the state 
must contribute substantially" (t= 0.947, df=159, p = 0.009), "in order to achieve sustainable development, radical 
changes must be made in the context of local governance" (t= -0.534, df=159, p = 0.01), "in order to achieve 
sustainable development, radical interventions must be made for the protection of the natural and man-made 
environment" (t= -0.429, df=159, p = 0.009).  

Men have a higher level of perception regarding the achievement of sustainable development through local 
government and the state (M.A.= 4.23, S.D. = 0.759), compared to women (M.A.= 4.13, S.D. = 0.617). On the 
other hand, women possess a higher degree of understanding regarding the achievement of sustainable 
development, through radical changes in the local governance framework (M.A.= 3.88, S.D.= 0.648), compared to 
men (M.A. = 3.82, S.D. = 0.839), as well as through radical interventions to protect the natural and man-made 
environment (M.A.=3.85, S.D.=0.685), in relation to men (M.A.= 3.79, S.D.=0.879). In all the other variables of the 
two questions, as well as all the variables of the third research question, no significant difference was found 
between the mean values, because the p>0.05 condition applies. Therefore, gender is not characterized as an 
important influencing factor. 

3.7. Summary Results of Statistical Analysis 

The reliability of the research analysis was proved quite satisfactory, both overall and individually of all the factors 
under study, as the Cronbach’s alpha coefficient approached unity. At the same time, regarding the correlations 
of the variables, all the questions under consideration are independent of the demographic characteristics, as the 
p>0.05 condition applies.  

In the first research question, visitors answer that Lake Karla and the wider region of Mavrovouni 
constitute an attractive destination. Most respondents agree and fully agree, with a percentage of 80.1%. 
Regarding the importance of the ecological characteristics and the rich cultural heritage, the majority (>80%) 
responded that they agree or fully agree. Regarding the conservation and protection of ecosystems, visitors state 
that limits should be set on their use, with a percentage of 92%. 

When asked if visitors believe that measures should be taken for the sustainable development of the area, 
many participants answered that they agree (55.3%) or strongly agree (32.3%). At the same time, it states that 
radical changes should be made in the framework of local governance, with particular emphasis on the seventeen 
(17) sustainability goals. 54% responded that they agree, while 17.4% responded that they fully agree. 
Environmental education plays a crucial role in achieving sustainability goals and shaping environmental 
consciousness. Most participants responded that they agree, with a percentage of 46.6%, while a high 
percentage of 44.1% fully agrees.  

In the third research question, regarding whether the protected area of Lake Karla is a suitable space for 
environmental education and interpretation activities, most participants responded that they agree, with a 
percentage of 55.3%, while 25.5% stated that they fully agree. Additionally, regarding the ability of students to 
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approach the environmental dimension (sustainable development) of walking trails, the majority of participants 
responded that they agree, with a percentage of approximately 57.8%, and another large percentage of 
approximately 26.1% fully agrees. Conversely, a small percentage (2.5%) answered that they disagree. Similarly, 
regarding the design of environmental and cultural routes for promoting sustainable development through citizen 
education, many participants responded that they agree, with a percentage of approximately 54.7%, and 
concurrently, a percentage of 21.7% expressed full agreement. Conversely, a relatively small percentage (3.1%) 
answered that they disagree. Additionally, regarding the characterization of walking trails as an early stage of 
developing ecological sensitivity, the majority of participants responded that they agree, with a percentage of 
approximately 56.5%. Furthermore, a significant percentage of 23.6% fully agrees. Regarding the contribution of 
walking trails to conducting excursions through areas of significant aesthetic, environmental, and cultural value, 
most of participants responded that they agree (54.7%), with an additional 22.4% expressing full agreement. 

3.8. Statistical Comparison 

An exception was the question concerning the reconstruction of Lake Karla in terms of providing opportunities for 
the development of a network of pathways certified at the European level in the wider area, which depends on 
gender because the condition p<0.05 (p=0.044<0.05) applies. Through the ANOVA method, it was shown that 
age and level of education are not characterized as significant influencing factors in the variables of the three 
research questions, because the p>0.05 condition applies, and no significant difference was found between the 
mean values. An exception was the variable "limits and restrictions on their use are required to preserve the 
valuable ecosystems of a protected area", respectively, regarding the first research question, where important 
influencing factors are judged. Accordingly, about the second research question, age was an important factor in 
the variable "in order to achieve the sustainable development of the region, radical changes must be made in the 
operating framework of local governance". At the same time, with the application of the T-test method, it was 
shown that gender is an important factor for the variables "the restoration of Lake Karla offers opportunities for 
the development of a local network of pathways certified at the European level in the wider area" (p=0,007) and 
the question "the wider area of the lake Karla – Mavrovounio, has important ecological characteristics and a rich 
cultural heritage" (p=0,002), regarding the first research question. 

Accordingly, with regard to the second research question, it was shown that gender is an important factor 
for the variables "in order to achieve sustainable development both the local government and the state must 
contribute substantially", "in order to achieve sustainable development it must radical changes should be made in 
the framework of local governance", "in order to achieve sustainable development, radical interventions must be 
made to protect the natural and man-made environment". In all the other variables of the two questions, as well 
as all the variables of the third research question, no significant difference was found between the mean values, 
because the p>0.05 condition applies, therefore gender is not characterized as an important influencing factor. In 
addition, the research has some limitations, such as the sample of participants, which is considered satisfactory, 
but not very large. Accordingly, another limitation that exists in the study is that the questions concerning the 
second research question are more compared to the rest, so there is no uniformity in the number of questions, 
among the research questions. Therefore, a future study may include a larger sample of participants to be more 
reliable. In addition, future research may include inquiries about pathways from different regions of the country or 
even abroad, to observe the differences or similarities between the research questions under consideration. 

4. Discussion  

From the analysis of this study, it appears that the restoration of Lake Karla can support various types of 
ecosystem services and benefits, providing opportunities for sustainable development in the wider area, while 
restoring the degraded rural environment in the Region of Thessaly. In addition to the restoration of a wetland 
ecosystem, which will simultaneously restore biodiversity and abiotic parameters, it will also contribute to 
sustainable development, giving possibilities for alternative forms, which will be linked to the highlighting of the 
natural and cultural wealth of the area. At the same time, the perspective of a stable business opportunity 
including agriculture and tourism/services related to the lake environment. The restoration of the lake may also 
contribute to the return from the cities to their place, a large part of the population that has left the rural areas. 

The restoration of the lake not only has ecological benefits but also provides opportunities for sustainable 
tourism. It is an ecosystem with rich biodiversity, attracting many different species of birdlife (Zalidis et al. 1999). 
At the same time, the terrestrial forest and agro-forest ecosystems offer shelter and food to many species, 
creating a healthy ecosystem, ecologically balanced. International recognition of the importance of Lake Karla is 
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evident through its designation as a Natura 2000 site (GR1430007). The wealth of biodiversity of species and 
habitats are a major attraction for tourists (Dodouras, Lyratzaki and Papayannis 2014). 

Lake Karla and its surrounding areas offer not only ecological benefits but also great cultural services. The 
environment is perfect for recreational activities and raising environmental awareness. The existing infrastructure 
includes info-kiosks, observation posts for bird watching, a tourist information center, and a natural history and 
folklore museum. Visitors can engage in various activities, such as tree planting along the lake's perimeter and 
embankments, visiting environmental education sites, as well as enjoying horse riding, cycling, and hiking routes. 
These activities can be further complemented in the future with water sports facilities and accommodation 
services. Greek studies conducted in the touristic area of Rethymno, Crete, investigated visitors' perceptions of a 
significant nesting ground for sea turtles. The study indicated a positive attitude towards the implementation of 
two policy instruments: an entrance fee to the beach and a tax on local accommodation costs, which could secure 
funding for environmental management improvements in the area (Jones et al. 2011; Panagopoulos and Dimitriou 
2020). have shown support for the development of such activities in Lake Karla. Another study concerning the 
Prefecture of Pella in Northern Greece surveyed visitors of thermal springs and found that the development of an 
educational center and ecotourism leisure activities, including hiking and water sports at Lake Vegoritida, were 
highly appealing to almost half of the respondents (Apostolidis 2017). These policy instruments could also be 
applicable to Lake Karla's case. Understanding the opinions and preferences of visitors is one of the fundamental 
requirements when setting up an appropriate tourism management plan in a few protected areas (Banaš and 
Zahradník 2012). In a study on the management of a protected area, she investigated the views and perceptions 
of visitors to a sensitive area of Crete on the nesting of the Caretta-Caretta sea turtle. The study showed a 
positive attitude among visitors about protecting and securing funding for such environmentally sensitive areas, 
with the acceptance of a beach entry ticket to enhance environmental stewardship (Jones et al. 2011). The above 
studies show the positive response of visitors to the effective protection of the environment and the taking of 
measures for the sustainable development of the areas. From this research where it was carried out, some 
current questions were studied, which must be considered by the competent management bodies of the area 
under study, with the aim of improving the provision of quality services and infrastructure to visitors. 

Conclusions 

The design of new sustainable infrastructures and activities will improve the satisfaction of visitors and will 
simultaneously contribute to the protection of the Park and to the sustainable development of the wider region 
(thematic routes, guided tours, cave visits, camping, summer and winter schools etc. 

The analysis of the questionnaires showed that the newly reconstructed Karla Lake can support several 
types of benefits (some quantifiable in monetary terms and some not), offering multiple recreational and 
environmental education opportunities to visitors, while ensuring sustainable development and ecosystem 
services to society and in the country (Lukas et al. 2008). 

The very positive situation above will be the precondition ensuring the maintenance of the agricultural 
population in the region. The perspective of a stable business opportunity including agriculture and 
tourism/services related to the lake environment can even motivate a population return to the countryside from 
the cities that have suffered more during the last years from the economic crisis and austerity. 

The ecological advantages, which include rich biodiversity in and around Karla, have the potential to 
create opportunities for sustainable tourism. The lake is an ideal habitat for many species of migratory birds. It 
offers safe shelter, rich food and suitable breeding ground. The international importance of Lake Karlas is further 
documented by its designation as a Natura 2000 site (GR1430007), which is mainly attributed to the abundance 
of birdlife present in the area (Dodouras et al. 2014). People will obtain several kinds of benefits through 
ecosystem services from the restored Lake Karla. 

Karla Lake and the surrounding lakeside and mountain areas, apart from the rich biodiversity, have 
additional important values, while offering the possibility of a variety of cultural services, making the area an 
attractive destination for leisure activities and environmental awareness. Today there is already a basic 
infrastructure which includes information kiosks, birdwatching sites, a tourist information center, a natural history 
museum and other infrastructure for easy and safe visitor access [Management authority]. All of the above should 
be enriched, including new actions (horse riding, cycling, hiking, guided tours, environmental information, 
environmental interpretation and awareness) using new technologies and audio-visual media, with the possibility 
of equal access and information for all without exception, including of course of people with problems (movement, 
vision, hearing, etc.).  
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In general, the results of this research show that the utilization of the natural and cultural heritage of the 
Karla area, i.e. biodiversity, history and cultural and cultural values can contribute to the emergence of the area 
as an attractive destination, for the benefit of visitors, of local society and the sustainable development of the area 
(Panagopoylos and Dimitriaou 2020). A necessary condition must be the preparation of a special study for the 
carrying capacity of the area, to avoid phenomena of degradation of the environment and the destination. 
alongside information and awareness programs for visitors (švajda et al. 2018; Trakala, Tsiroukis, Martinis 2023). 
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