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[bookmark: _bookmark7]ABSTRACT

Sustainable and effective environmental education practices are just as important for encouraging pro- environmental behavior in students as knowledge and social influences. It also emphasizes how crucial it is to include sustainability concepts into all subject matter, giving pupils the tools, they need to think critically and creatively. Pakistan is considered a country where there is a lot of consumption of resources whether renewable, non-renewable or natural resources. Pakistan is focusing more on industrialization to earn foreign exchange reserves for its economy but it has its own challenges for environment if proper strategy and knowledge has not been shared to the industrial sector.
Moreover, the literature review of this study incorporates the examined and observed articles, journals and sources while researching for the dependent and independent variables of this study along with mediators.
A standardized questionnaire was practiced which consists of total 19 questions and a total of 4 sections for each variable’s better understanding. The total number of responses were 300 which were collected from different educational institutes in Lahore, Pakistan. The sample size is selected by using Item response theory and the sampling technique used is convenience technique. The study is cross sectional and the data is collected using statistical techniques such as reliability, correlation, descriptive, mediation regression.
These results suggest that environmental willingness partially mediates the relationship between environmental knowledge and Pro-environmental behavior. Specifically, environmental knowledge has a positive influence on both environmental willingness and Pro-environmental behavior. Environmental willingness, in turn, positively influences Pro-environmental behavior.
The managerial analysis is also done which includes PESTLE to analyze the influence of political, economic, socially, technological, environmental and legal factors on the student’s pro-environmental behavior. Moreover, some limitations, managerial implications and future directions are also suggested in the report.

[bookmark: _TOC_250055]CHAPTER 1


 (
61
)


[bookmark: _TOC_250053]1.1 Study Background
[bookmark: _TOC_250054]
INTRODUCTION

The climate problems are becoming increasingly challenging and difficult for the humanity such as, there are collateral damage of social development worldwide and scarcity of green assets, deforestation, lack of biodiversity, overpopulation, emission of greenhouse gasses and pollution be it air, water or land come below the most important problems of the world today (Oskamp, 2000). According to (Moron, 2010), it can be said that the actions of humans whether at individual or multiple level are responsible for the occurrence of hazardous changes within environment and very less are un-coverable. Therefore, an urgent global effort from environmentally educated individuals and groups is needed to adopt green lifestyles to minimize the impact of environmental problems, prevent new problems from surfacing and preserve the environment (Shittu et al, 2020).
According to a report, it has been analyzed that “renewable and non-renewable resources”, natural resources are being consumed at a much faster rate than they produced or being renewed by nature. The consumers’ understanding of all these issues which are related to environment results into global warming, consumption of the natural resources and an increase in population increases the responsibility of each person to play its role in the country. This should not only be targeted in companies, government institutions but to each and every individual who lives in a country and should own it (Jaciow et al., 2022). Also, people should be aware about their behavioral patterns of consumption and understand the way they collect and dispose the resources.
Hence, Pro-environmental behavior (PEB) is one of the leading prospects under study worldwide as it is largely needed to tackle such environmental issues. It is a set of behaviors which are being practiced by individuals that seek to take measured actions to promote the positive changes in the environment and also limit the limits of human negligence (Carmi at el., 2015). In other words, PEB is a kind of behavior that consciously seeks to minimize the negative impact of one’s actions. It is because policy makers have come to an agreement that preserving the resources today is necessary for the coming generations (Elshaer., et al. 2021). There is a need for younger generations to be provided with sufficient environmental knowledge and skills to develop sustainable solutions as they are the ones who will be subject to consequences of environmental problems that are resulting due to present actions. (Bradley et al., 1999; Adomssent et al., 2007; Oguz et al., 2010).
Therefore, to approach the sustainability ambitions, there is a need to increase awareness of environmental challenges among university students and influence their PEB because in future they are

at key positions to make decisions and design polices which can affect the political, social, economic and environmental situation (Lozano,2006; Zilahy & Huisingh 2009; Waas et al;2010) .Many higher educational institutions and academic sectors around the world are facing this pressure by stakeholders who advocate the concept of environmental well-being and saving the planet.
Thus, the higher educational institutions have an important role in compelling PEB and solutions, since it aims to instill such behaviours like knowledge skills and values in student through which they will be able to contribute in sustainable eco-friendly environment (Lomazo et al; 2010 and Adomsent, 2012). Further, these students will be policy makers, innovators and leaders in their professional life and so they will be able to design polices, goods and services by keeping the health of environment in their minds (Mieg et al;2012, Hermann & Bossle, 2020).
Hence, the role of environmental education and knowledge is very important in today’s world because such knowledge will help in making decisions to protect environment (Bradley et al;1999; Szerényi et al; 2009).
Many educational institutions in European countries and Malaysia have successfully incorporated sustainable development as part of their curriculum (Audigier 1999; Pagé 2001; Galichet 2002) since many educational institutions in European countries and Malaysia have successfully incorporated sustainable development as part of their curriculum (Audigier 1999; Pagé 2001; Galichet 2002) since suggestions from different researchers have been made that level of knowledge and education has direct relationship between sense of environmental protecting behavior. The more the knowledge a person has the more he will be motivated to engage in environmentally responsible behavior (Ollie et al; 2001; Lozano, 2006).

Further, several studies explained that pro-environmental behavior is considered to be the source of 1000 different hazardous components with potential threats to environmental quality as well as human health thus it is making a challenge for the most of the communities in a country mainly among those which have environmental management system problems, lack of appropriate polices, process to regulate stream and to manage the infrastructure efficiently and effectively (Terada,2012).

Regardless, in many developing countries there is less public awareness about the protection and proper management of environment. In a study on pro-environmental behavior, knowledge and attitude in Nigeria indicated that public awareness has a direct relationship with willingness for a safer environment of a country (Miner et al., 2020). Many environmental problems are artificial in nature, meaning that these concerns are to be driven by human behavior. The generation nowadays have changed

the ecosystem faster and more extensively than any other generation before explaining that behavioral change is important for a sustainable future (Blankenberg &Alhusen, 2019).

Moreover, pro-environmental behavior (PEB) is complex as well as causal in its nature (Stern,2000). Heimlich and Ardoin, (2008) and Steg and Vlek, (2009) explained that the drivers of behavior effect and alter the behavior of humans as a result it contributes to the problems of environment. Since 1960s the concept of pro-environmental behavior was not popular among the people in a country but recently it has been a subject that has caught the interest of the economists by researchers in the field of environmental psychology (Gifford and Nilsson,2014; Blankenberg & Alhusen, 2019). But, in recent days, different studies have been conducted to emphasize the importance of the PEB. In this regard, Candrianto et al., (2022) explained that PEB and environmental awareness play an important role to protect the environment. Further they explained that, environmental awareness emphasizes the relationship between green products used by the perspective of the manufacturing managers and environmental knowledge as a result now there is an increase production of green products because of the awareness mangers have received by sharing of knowledge and learning the importance of the protection of the environment. There are to be number of benefits such as that the products are not harmful for the human health or the environment.

Pakistan is a country where awareness is low regarding environmental effects of everyday activities. Attention paid towards the environmental challenges in Pakistan is less and these challenges may rise up in future. (Rasool 2013). Hence, this study aims to examine the effect of environmental knowledge, concern and willingness on PEB of the students in public and private universities in Pakistan. As research on human elements of environmental conduct has implanted its seeds in Pakistan however, there may be need of greater qualitative and quantitative research, that what social and psychological factors impact environmental behaviors among students in Pakistan.

Currently, the world is facing the worst kind of environmental challenges and environment conservation and sustainability have become an important aspect. There has been a huge drift in the trend of becoming environmental conscious and promotion of activities that foster PEB (Tian et al 2020). The United Nations has called out all of the enter nations and urged them to work on environmental conservation and has set the goals of the Sustainable Development 2030 Agenda to make people aware of the climatic problems, sustainable development and promote a green lifestyle. Regardless of these steps, in the recent year’s environmental issues especially global warming has been increasing rapidly.
As per the environmental performance index, (EPI) Pakistan ranks at 176 out of 180 countries and currently is facing the worst kind of environmental disasters such as heavy smog and floods which has

impacted around 33 million people as stated by UNICEF (Hsu, A., & Zomer, A. 2014). According to the climate index of Pakistan, it is the 8th most vulnerable country in Pakistan “Global climate risk index 2022” in terms of challenges including desertification glacier melting, water stress extreme weather events and spread of diseases. In Pakistan, there arhse number of environmental issues such as water and air pollution, dirt deposition, noise and stable waste management needing immediate actions at all degrees (Ziadat,2010) Awareness is very low regarding environmental effects of every day actions. Less attention is paid towards the environmental challenges that Pakistan is going through currently and the anticipated challenging situations that may be rise up in the future (Rasool, 2013).
A recent survey of 150 industrial units in five potentially toxic groups completed by the Federal Environmental Protection Agency (EPA) in the three provinces of Pakistan has reported extreme deviation from the levels of allowed pollution (i.e. air, water and land pollution) prescribed in the National Environmental Quality Standards. It was also found by the EPA that only 80 percent of urban and 45 percent of rural population have access to clean water. Pakistan is facing extreme shortage of water and nearly it will likely to be proclaimed as water scare nation (Hashmi et al; 2009).
Moreover, the corporate sector of Pakistan is one of the biggest concerns when it comes to being environmentally friendly in this regard students as future leaders can play their role when the graduate and join the corporate sector if they are well equipped with the knowledge and awareness about protecting the environment. Although, many firms in Pakistan have taken steps to be environmental conscious and sustainable. However, the other side to this picture is that these are just marketing gimmicks when firms in the corporate sector are not at all following the ‘healthy lifestyle. Although these steps seem minor, but the research of (Jennifer et al; 2013) states that if pro-environmental behavior like recycling, conservations and reductions in waste are being recommended at workplace, as a result it is not only better for the organization but it will have a positive impact on surroundings and similarly it will be beneficial in prevention of environmental degradation.
Taking steps to conserve the environment is the need of hour in Pakistani setting. Furthermore, many researchers have highlighted that increasing an individual’s environment knowledge results in more positive attitudes towards the environment and more responsible environmental behavior (Bradley et al. 1999; McMillan et al. 2004). Hence, it is important for higher educational institutions to help students to gain environmental education at the graduation level as these are the future leaders who will join corporate sector and will implement environmentally friendly practices in the practical world and they will be aware that their actions will have environmental consequences. Therefore, this study will be conducted to examine the PEB of students in the higher education institutions of Pakistan as these students are the

future. It will highlight the effect of environmental knowledge, concern and willingness on the PEB of the employees.
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Source: Ashfaq Mehmood, national conservation strategy, energy, national conservation, strata secretariat, Islamabad.

1.3 Problem Statement
Since many decades, Pakistan is considered a country where there is a lot of consumption of resources whether renewable, non-renewable or natural resources. Pakistan is focusing more on industrialization to earn foreign exchange reserves for its economy but it has its own challenges for environment if proper strategy and knowledge has not been shared to the industrial sector. As currently, people in country have not sufficient knowledge and awareness of pros and cons about protection of environment and to sustain nature for themselves as well as for future generations.
Current study in this regard is an effort to determine the factors affecting student’s Pro-Environmental Behavior (PEB).

1.4 RATIONALE
As the current situation is demanding sustainable and long run solution for protection of environment to avoid various natural calamities such as floods, melting glaciers, water logging, earthquakes, volcanoes and risk of many diseases to living things. Current study is an effort to determine the pro-environmental behavior (PEB) and the role of environmental knowledge, environmental concern and environmental willingness in PEB among different segments of the society especially in students. Present study is focused on the solution of above said problem because the students now studying in various institutions will be at key positions in future to influence the polices and decisions that can affect the environment. Hence, willingness, concern and environmental knowledge among them will determine their pro-

active role in the society in future. Hence, the present study aims to examine the influence of knowledge- concern-willingness model on PEB of students in Pakistani higher educational institutions. This study will be a great contribution to the existing literature of PEB as well as provides useful information for higher education policy makers and practitioners.

1.5 RESEARCH OBJECTIVES

The objectives of this research are as follows:

· To study the mediating effect of environmental concern on the relation between environmental knowledge and PEB.
· To study the mediating effect of environmental willingness on the relation between environmental knowledge and PEB.
· To study the direct relation between environmental between environmental knowledge and PEB.

[bookmark: _TOC_250052]CHAPTER Ⅱ

[bookmark: _TOC_250051]LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT

2.1 [bookmark: _TOC_250050]Environmental Knowledge and Pro-Environmental Behavior
Pro-environmental behavior refers to the actions and behavior consciously taken to reduce the negative impact of a person actions on the natural and built environment (Blok et al., 2014). Elements such as gender, age, place of where one lives, values, beliefs, and intentions all have an impact on it. Using public transit and recycling are two examples of pro-environmental behavior that have a favorable association in both the public and private sectors (Yusliza et al., 2020). Pro-environmental behavior has become more prevalent in the workplace throughout time, greatly enhancing an organization's environmental performance and progressing operations towards greater sustainability.
According to the authors of a new study, managers are more likely to engage in eco-friendly behaviors and advance sustainability when they are aware of their obligation to lessen the environmental effects of their company. The study also found that people are more likely to act in a pro-environmental manner when they have stronger moral commitments and intents. In their investigations, Foster et al. (2022) looked at people's attitudes, behaviors, and intentions towards environmental protection as well as their willingness to engage in pro-environmental behavior. As a result, it's critical that managers see their part in fostering sustainability and that people grow to feel ethical and moralistic responsibility towards the nature.
Two theoretical frameworks which place a strong emphasis on intentionality have been used to conduct significant study on PEB. The central tenet of both the (TPB) (Ajzen, 1991) and the (TRA) (Fishbein and Ajzen, 1975; Ajzen and Fishbein, 1980) is that an individual's intentions, or willingness to act, determine their behavior. The TRA suggests that pro-environmental behavior rely on a person’s attitudes and social norms and was initially designed to understand attitudes and behavior in a very efficient way. This approach contends that rather than free will, what matters most in determining proenvironmental behavior is an individual's desire to have a control of their behavior (Ajzen & Fischbein, 1980). People can actively improve and strengthen society by trying to safeguard the environment. Individuals who feel concerned about sustainability are more inclined to engage in eco- friendly practices like recycling, which can enhance their health and welfare (Akhtar et al., 2021). This makes environmental concern an important component of pro-environmental behavior. Environmental willingness, which reflects a person's readiness to make an active contribution to the environment and

adapt their lifestyle to address environmental challenges, also has an impact on pro-environmental behavior (Lim and Moon, 2022).
The theory, suggested by Ajzen (1991) as an extension of the reasoned actions, asserts which beliefs about a certain behavior, personal requirements and one's perception of behavioral control over a specific behavior all have an impact on behavioral intentions. Ajzen (1991) asserts that attitudes are the implications of rational choice-based assessments of the beneficial or negative impacts of a certain conduct, as well as assessments of the environment’s different outcomes. Individual standards, in contrast to perceived behavioral control, are impacted by having access to the resources and opportunities necessary to engage in a certain behavior, according to Ajzen (1991). Individual standards are a product of normative beliefs and the urges to sustain them (Ajzen, 1985). Therefore, individuals are more likely to acquire pro-environmental behaviors if they can see the outcomes of their behavior, which may include incentives and penalties. One's view of their own ability to act sustainably has an impact on their environmental behavior.
Researchers have developed specialist models which are established on the TRA and TPB conceptual frameworks to explain pro-environmental conduct. Hungerford and Volk (1990), for instance, suggested a sequential framework including many variables such as ownership, entry level and empowerment. The initial group of criteria focuses on a person's involvement in environmental concerns, the second set focuses on that person's awareness of environmental problems, and the third set of factors focuses on that person's focus of control and willingness to act (Hungerford and Volk, 1990). The hypothesis of value belief norm, says that people should appreciate environmental protection because they recognize its benefits for humanity, was developed in a manner similar to this by Stern et al. (1999). They also need to know environmental issues in order to be aware of and appreciate the potential impacts that human behavior may have on the environment (Stern et al., 1999). Additionally, Zhou et al. (2023) defined pro- environmental behavior as any behavior that benefits the natural environment or has little impact on it.
External situational factors, financial resources, and educational attainment can all affect proenvironmental conduct in addition to logical cognitive components (Meyer, 2015; Lim and Moon, 2022). Pro-environmental behavior includes sustainable actions including recycling, water and energy conservation, spreading awareness of environmental challenges, and joining environmental organizations (Teixeira et al., 2022). Because people become more conscious of environmental problems like pollution as their knowledge increases and take action to protect our natural surroundings, environmental understanding and pro-environmental behavior are closely related (Xie and Lu, 2022).
People improve society and make it healthier by actively trying to safeguard the environment. Environmental awareness is also a key component of pro-environmental behavior since environmentally

conscious consumers are more likely to engage in eco-friendly practices like recycling, which can enhance their overall well-being (Akhtar et al., 2021). Environmental willingness, or the capacity to proactively contribute to the preservation of the environment and alter one's lifestyle in order to address environmental issues, is a final factor that affects pro-environmental behavior (Lim and Moon, 2022).
Additionally, the current study found that PEB is also influenced by environmental knowledge. As a result, people who have a willingness to actively work to preserve the environment are more inclined to adopt sustainable behaviors, which will improve both their quality of life and the environmental issues facing the planet (Teixeira et al., 2022). However, according to the reasoning’s mentioned above the hypothesis we have proposed is positive and valid as well. Hence, we hypothesize that:
Hypothesis 1: Environmental knowledge has a significant impact on Pro-environmental behavior.

2.2 [bookmark: _TOC_250049]Environmental Knowledge and Environmental Concern
Environmental knowledge associates to an individual’s understanding of environmental issues, such as climate change, ecological consequences of consumption and production, and environmental perspectives (Pagiaslis and Krontalis, 2014). It is considered a crucial element in determining risk perception, as individuals lacking sufficient knowledge of environmental affairs may struggle to assess environmental risks accurately (Kim et al., 2014; Keller et al., 2012). Disparities in environmental knowledge have been found to be a cause for the differences in risk insight levels across countries (Franzen and Meyer, 2010). Higher levels of environmental concern may result from having a thorough awareness of environmental issues (Marquart-Pyatt, 2008).
Due to environmental harm brought on by products, manufacturing practices, and natural disasters during the past three decades, environmentalism has become a critical problem (Brown, 2003). According to (Makower, 1993), the 1960s were a period of "awakening" for consumers, followed by a "take action" phase in the 1970s, an "accountable" period in the 1980s, and a "power in the marketplace" period in the 1990s. Consumer interest in buying environmentally friendly items has increased during that time as customers have become more conscious of the environment's fragility and the limits of natural resources (Krause, 1993). According to surveys done between 1989 and 1990, there was a noticeable rise in the proportion of consumers who claimed to be concerned about the environment and to have purchased ecologically friendly products (Roberts, 1991; Shetzer et al., 1991). According to consumer research, information is a key factor influencing all stages of the decision-making process. According to (Alba and Hutchinsan, 1987), consumers' knowledge influences how they obtain and organize information, how much of it they utilize when making decisions, and how much they value different goods and services.

Eco-literacy was created by (Laroche et al., 1996) as a tool to gauge a respondent's capacity to recognize or define symbols, concepts, and behaviors that are connected to the environment.
They discovered a link between consumer eco-literacy and environmental concern and behavior.

Continuous implementation of knowledge, attitudes, and practices can help to reduce environmental problems by reflecting good behavior. According to (Fabrigar, Petty & Smith, 2006), an extend in environmental knowledge can have a significant impact on one’s concern about the environment. A concern is a tendency to think, feel or prefer something based on beliefs that can be positive or negative (Kususanto, Fui & Lan, 2012).
People who have received environmental education are more likely to have the knowledge, attitudes, an d behaviours necessary to develop effective solutions to environmental problems. Additionally, behavior change can encourage people to protect the environment, become aware of their daily habits, and adopt practices of environmentally friendly activities. By adopting such practices, people can contribute to protecting the environment and making the planet more sustainable (Sadik, 2014).
An individual's overall value orientation towards the environment is referred to as their level of environmental concern, which also includes their level of concern about the environment's future and h ow human progress is affecting it (Vainio and Paloniemi, 2014). This awareness of environmental threats caused by pollution or resource depletion is positively influenced by environmental knowledge and can drive an individual to adopt pro-environmental behaviors. Additionally, environmental concern has been found to have a significant impact on pro-environmental behavior, with individuals who are more anxious about the environment being more likely to act pro-environmentally (Lin and Niu, 2018). The relationship between environmental concern and pro-environmental behavior can also be influenced by the level of trust in a particular society. Studies by (Tam and Chan, 2018) and (Johansson Seva and Kulin, 2018) have shown a negative relationship between pro-environmental behavior and environmental concern in societies with low levels of generalized trust, while studies by (Sonderskov, 2011) and (Tam and Chan, 2018) have found a positive relationship between the two in societies with higher levels of generalized trust.
The definition of environmental concern varies across research studies, with different operational definitions used. Past studies has shown a significant relationship between environmental knowledge and environmental concern. For instance, (Sadachar et al., 2016) found that individuals with higher environmental knowledge were more attentive to environmental issues and were more likely to support green products because they believed in human responsibility for environmental problems. Similarly, (White and Simpson, 2013) suggested that individuals with a strong sense of environmental responsibility tend to prioritize environmental benefits and recognize the interdependence of humans and the

environment, especially in fragile ecological environments. Therefore, higher environmental knowledge and responsibility is positively associated with a greater degree of environmental concern.
Based on the arguments above, we reason that individuals who possess more environmental knowledge tend to have a greater level of environmental concern. Moreover, increased environmental knowledge can also lead to a greater awareness of the interconnectedness of environmental issues and social justice, and can inspire individuals to take action on issues such as climate change, deforestation, and air pollution, which are critical to the well-being of both humans and the planet. Therefore, it is important to promote environmental knowledge and awareness, particularly among young people, to foster a more environmentally conscious and sustainable society. Hence, we hypothesize that;
Hypothesis 2: Environmental knowledge has a significant impact on Environmental Concern



2.3 [bookmark: _TOC_250048]Environmental Concern and Pro-Environmental Behavior
According to (Fransson and Gärling, 1999; Sjöberg, 1989; Takala 1991), environmental concern (EC) refers to one's own or other people's behavior that may have an impact on the environment. Although the relationship between environmental consciousness (EC) and behavior has been established, researchers have offered a variety of explanations for how EC affects environmentally friendly behavior. For instance, those who care deeply about the environment are more likely to plan to buy green items (Chan, 1996; Mainieri et al., 1997), but only if doing so does not force them to make adjustments to their current way of life (Laroche et al., 2002). Concern and pro-environmental behavior are related when the behavior is simple to carry out and when attitudes and behavior are specialized as opposed to broad (Stern and Oskamp, 1987).
Furthermore, according to (Ellen, Wiener, and Cobb-Walgren 1991; Lepisto, 1974; Roberts, 1996), pro-environmental behavior results from an increase in environmental concern when the physical environment is pleasing or beautiful. While (Straughan and Roberts, 1999) discovered that although the impact of EC was not the strongest, it still had a significant impact on behavior. (Roberts, 1995) confirmed the effects of EC on environmentally friendly behavior across various groups of people (e.g., socially responsible, middle Americans, greens, and browns).
Pro-environmental behavior associates to conscious actions that aim to reduce the negative effect of one’s actions on the natural and built environment (Blok et al., 2014). This behavior is influenced by various factors, such as gender, age, place of residence, personal values, and beliefs about life. It has been

found that practicing responsible environmental behavior can have a positive impact on both private and public spheres, including activities like using public transportation and recycling (Yusliza et al., 2020).
The acts and behavior of others as well as one’s own ideas and values have an impact on this behavior.

Two theoretical approaches, (TRA) (Fishbein and Ajzen, 1975; Ajzen and Fishbein, 1980) and (TPB) (Ajzen, 1991), have been used extensively to study pro-environmental behavior. Both theories place a heavy emphasis on intentionality, which is defined as an individual’s willingness to act in a particular way. The TRA was created to investigate the link between worries and actions. According to this premise, an individual’s beliefs and social expectations have an impact on whether or not they are willing to engage in pro-environmental behavior. This shows that cognitive control, rather than just free will determines pro-environmental behavior. Alternatively, the TPB, created by (Ajzen 1991), adds to the TRA by arguing that attitudes, subjective norms, and recognized behavioral control all have an effect on behavioral intents. Rational assessments of the effects and likelihood of a specific behavior have an impact on attitudes. Subjective norms are the social pressure to engage in a certain behavior, whereas recognized behavioral control is the availability of the tools and opportunities needed to engage in that behavior (Ajzen, 1991). In conclusion, a person’s readiness to act, which is effected by their attitudes, social standards, and recognized behavioral control, determines whether or not they will engage in proenvironmental behavior. Their understanding of the effects of their behavior and their capacity to engage in environmentally friendly behavior both play a significant part in shaping their pro-environmental behavior.
Pro-environmental behavior is influenced by numerous factors such as rational cognitive factors, external situational factors, income, and educational level of a consumer (Meyer, 2015; Lim and Moon, 2022). This type of behavior involves taking sustainable actions to minimize harm to the environment and restore the natural environment, such as recycling, saving water and energy, motivating others to care for and protect the environment, and being part of environmental groups (Teixeira et al., 2022). Environmental knowledge plays a key role in pro-environmental behavior. As individuals become more informed about environmental issues, they become more sensitive to protecting the environment and taking actions to address environmental problems, such as pollution in the atmosphere and the environment (Xie and Lu, 2022). Through environmental knowledge, individuals are more likely to actively work towards safeguarding the environment and making it a better society to live in.
Environmental concern is another key factor that influences pro-environmental behavior. When individuals are concerned about the environment, they are more probable to practice eco-friendly behaviors, such as recycling products. This can lead to improvements in health and well-being (Akhtar et al., 2021). In this study, pro-environmental behavior is also dependent on environmental willingness. If individuals are willing to actively contribute to the environment, their lifestyle may change, and they

may be more likely to take actions to address environmental problems. This can help overcome the world's environmental problems.
Based on the arguments above, we reason that increasing individual’s level of concern about the environment, it is possible to encourage more people to take action to protect the planet. Hence, we hypothesize that:
Hypothesis 3: Environmental Concern has a significant impact on PEB.

2.4 [bookmark: _TOC_250047]Environmental Knowledge and Environmental Willingness:
According to Aguilar-Gomez (2019), environmental knowledge is the understanding of the relationships between people and the environment as well as the comprehension of the causes and effects of environmental issues. The amount to which people are willing to get engage in an environmental friendly behaviors and actions is referred to as environmental willingness, on the other hand (Steg, 2016). The results of numerous research that have looked at the connection throughout environmental knowledge and environmental willingness have been conflicting.
According to certain studies (Bostrom et al., 2015; Leal Filho et al., 2020), environmental knowledge and willingness are positively correlated. For instance, Bostrom et al. (2015) discovered that those who had greater environmental awareness were more likely to practice pro-environmental behaviors like recycling and energy conservation. More findings were made by Leal Filho et al. (2020), who discovered that pupils who had received environmental education had greater understanding of environmental knowledge and seemed more eager to get involved in pro-environmental behaviors. The consequences of accurate systems of rules and limits on a person’s attitude towards PEB is frequently negligible, and it is vital to keep in mind that environmental contamination is frequently concealed and dispersed.
In order to increase individual personal responsibility for green environmental conservation and foster a green ecological consciousness, education is crucial (Zsóka, 2013). Individuals can improve their awareness and cognition of the natural environment, which in turn motivates people to take part in proenvironmental activities, by building the notion of green preservation at the level of subjective awareness (Hage & Chow, 2019).
Numerous studies have demonstrated that encouraging pro-environmental behavior depends heavily on environmental willingness and knowledge. According to research (Jurdi-hage et al., 2019), formal environmental education, such as eco-environmental curricula, can be a useful tool for educating people and raising their knowledge of environmental sustainability. Environmental awareness and proenvironmental behavior are more frequent in students who join in campus environmental

organisations (Frick et al., 2004). Although some students are given environmental knowledge, some still lack the inspiration to act and behave in an environmental friendly way (Frick et al., 2004).
In order to increase people's attention to ecological conservation, responsible communities and organisations should educate them about resource systems, human-environment interconnections, variation in nature, uncertainty, and practical solutions (Dietz et al., 2003). Additionally, Diaz-siefer et al. (2015) discovered a significant correlation between students' pro-environmental behavior on an individual level and how much attention they pay to global environmental issues. People can develop their own green sustainable ideas and consciousness through education, which can improve people's understanding and perception of the natural environment and motivate them to engage in proenvironmental behaviors (Zsóka, 2013).
Other research, however (Jennings & Markowitz, 2016; Truelove et al., 2014), has found no connection among environmental knowledge and environmental willingness. Jennings and Markowitz (2016) discovered, that while environmental knowledge has a positive relationship with knowledge towards the environment, it did not significantly correlate with pro-environmental behaviors. Environmental knowledge and pro-environmental behaviors were not significantly related, according to Truelove et al.'s (2014) research. The current study intends to investigate the connection between willingness to act for a more environmentally friendly place and a more sustainable environment in order to close these knowledge gaps. The study aims to throw light on the intermediary elements that influence people's willingness to take action in favor of the environment by examining the mechanisms of mediation flow in the influence mechanism. By providing understanding of the variables that affect people's environmental attitudes and behaviors and by identifying the most successful strategies for fostering pro- environmental behavior, the study looks for to spread knowledge on environmental protection.
Whether a person will take environmental measures or not depends critically on their environmental willingness. Jimenez and Lafuente (2010) claim that it is crucial in analyzing a person's pro- environmental behavior. One of the most important aspects affecting environmental willingness is environmental knowledge. An individual is more likely to be inclined to take various activities to help make the world an improved place to live in when they are aware of how to care for the environment. Individuals can limit their ingesting behavior that damages ecological footprints and climate change by having a willingness to safeguard the environment. As Mohammad (2017) shows, knowledge is what motivates such public willingness. People can adopt healthier methods of living by using this knowledge to make informed choices about their behavior and consumption habits.
As a result, according to our theoretical underpinnings, environmental willingness also has beneficial impact on pro-environmental behavior. Consumers are more inclined to practice environmental

protection themselves and to persuade others to do the same when they have a good attitude about it. People can actively contribute to the development of a cleaner and sparsely populated nation by developing an optimistic mindset towards environmental conservation. Therefore, we suggest the following hypothesis:
Hypothesis 4: Environmental knowledge has a significant impact on environmental willingness.

2.5 [bookmark: _TOC_250046]Environmental Willingness and Pro-Environmental Behavior
Since PEB has been regarded as a protective type of behavior that has an efficient and beneficial impact on the environment, pro-environmental behavior (PEB) is an important component of current environmental protection research. According to studies, PEBs are frequently related to people's willingness to contribute for environmental protection. For instance, Oreg and Katz-Gerro (2006) found that in a sample of 27 nations, PEBs and willingness to pay for preservation of the environment had a positive association. Similar to this, van Birgelen et al. (2011) found a link between PEBs and people's willingness to pay more for travel in order to safeguard the environment.
According to the Theory of Planned Behavior (TPB) (Ajzen, 1991; Fishbein & Ajzen), an individual's actions is primarily controlled by their behavioral intentions, and they in turn influenced by their views, personal standards, and perceived behavioral control. This indicates that adopting a specific PEB is preceded by the desire to execute this behavior in the context of sustainability research. Therefore, it's critical to comprehend how various PEBs interact with one another and affect people's intentions to adopt different PEBs. People can practice several PEBs at once, such as recycling, taking the bus or train instead of driving their own car, or giving to environmental charities (Rajapaksa et al., 2018; Wang et al., 2020). However, whether an individual's existing PEBs have a favorable or unfavorable effect on their intention to adopt additional PEBs depends on various factors.
In this regard, consumer behavior has an impact on people's willingness to make sacrifices for environmental conservation, according to Dono et al. (2010). Trivedi et al. (2015) also found that people are more inclined to pay for sustainable goods if they already engage in eco-friendly behaviors like utilizing bicycles or conserving energy. Marbuah (2016) also discovered that those who had already reduced their driving or abstained from buying non-green products are more inclined to pay more taxes and suffer a decline in their level of living in order to safeguard the environment. These facts suggest that PEBs are predecessors to people's intents and desire to behave sustainably.
Numerous studies have looked into the connection among environmental willingness and proenvironmental behavior. For instance, a research by Bamberg and Möser (2007) indicated that there are several variables that affect the complex link among environmental willingness and pro-

environmental behavior. According to the authors, social norms, individual values, and attitudes can have an impact on environmental willingness, which in turn can have an impact on pro-environmental behavior. Similar findings were obtained in a research by Schahn and Holzer (1990), albeit the association between environmental willingness and pro-environmental behavior is not clear-cut. Environmental willingness has been proven to be a required but not sufficient requirement for pro-environmental behavior. In addition to them, situational conditions and individual characteristics like attitudes and self- efficacy also have a big impact on whether or not someone would act in an environmental friendly way.
In a different study, Kollmuss and Agyeman (2002) discovered an effective and beneficial association between environmental willingness and pro-environmental behavior. This relationship can be influenced by a number of variables, including knowledge, attitudes, and beliefs. According to the authors, gaining the understanding of the surroundings can help people to adopt environmental friendly attitudes and values, which subsequently in turn can have an impact on how they behave. Additionally, it was discovered in a study by Barr et al. (2005) that some types of behavior have a stronger association between EW and pro-environmental behavior than others. Some researchers, discovered that behavior that is easily observed by others has a stronger relationship with environmental willingness than behavior that is not.
Additionally, it was discovered in a study by Gatersleben et al. (2002) that individual differences like age, gender, and income have an impact on the relationship between environmental willingness as well as pro-environmental behavior. The authors contend that these personal variations may have an impact on how environmental willingness manifests as pro-environmental behavior. Environmental willingness was observed to be positively correlated with PEB in a study conducted by Skatova and Ferguson (2021). This correlation is mediated by a number of variables, including the perception of the behavior as normative and the belief that the behavior is effective in reducing environmental impact. According to the authors, these mediating variables can aid in unravelling the nuanced connection between environmental willingness along with pro-environmental behavior.
Environmental willingness and PEB have a complicated and diverse relationship. Although it is obvious that willingness for betterment of the environment is essential for pro-environmental behavior, this relationship can also be influenced by other factors including situational factors, personal factors, and different individuals. The study does, however, offer some additional evidence that knowledge, attitudes, and values may be able to moderate the link between environmental willingness as well as proenvironmental behavior.
However, PEBs are essential to advancing environmental protection, and by taking into account the various factors that affect people's intentions to adopt more PEBs, their beneficial effects can be increased. The association among PEBs and willingness to contribute for environmental protection

emphasizes the significance of raising people's consciousness and fostering an environmental responsibility culture. Hence, it proposed that our hypothesis is valid.
Hypothesis 5: Environmental Willingness has a significant impact on the pro-environmental behavior.

2.6 [bookmark: _TOC_250045]Environmental Knowledge, Pro-environmental Behavior and Environmental Concern
Environmental knowledge, as defined by (Zsóka et al., 2013), refers to an individual's knowledge and consciousness of environmental problems as well as potential solutions to those issues. Numerous studies have shown that having a deep understanding of environmental problems and their potential solutions can increase an individual’s likelihood of taking actions to save the environment (Kaiser and Fuhrer, 2003).
Environmental knowledge plays a crucial role in understanding the connection between human activities and ecological problems. However, due to varying experiences and educational backgrounds, individuals possess different levels of proficiency regarding environmental issues (Shimaoka, Kuba, Nakayama, Fujita & Horii, 2016). To address this issue, students can gain environmental knowledge formally through school curricula. Integrating environmental topics into subjects can make the information more relevant and understandable in daily practices. Moreover, people can also acquire this knowledge informally from family and societal interactions, as well as from media sources such as television, magazines, newspapers, and current digital platforms.
Environmental knowledge is defined by (Blankenberg and Alhusenb, 2019) as the extent of an individual’s understanding of environmental issues, including the potentiality to recognize and determine their impact on the environment. To initiate pro-environmental behavior, people must have a comprehensive knowledge of environmental issues and their effects on the environment (Abrahamsen et al., 2007). (Pothitou et al., 2016) further argue that consumers who possess environmental knowledge are more probable to engage in energy-saving behaviors than those who do not have much knowledge about sustainability. Additionally, the willingness to engage in environmentally conscious activities is also dependent on environmental knowledge, as people who are knowledgeable about the environment are more optimistic and have a pragmatic attitude towards protecting the environment (Pothitou et al., 2016). Thus, environmental knowledge is a key factor in upgrading the pro-environmental behavior and achieving sustainability.
(Ziegler et al., 2012) emphasized that consumers with adequate environmental knowledge are more likely to involve in various environmental activities, such as garbage picking and recycling, and willing to devote their time and effort to environmental protection tasks. Moreover, environmental knowledge

can also influence environmental concern. If consumers have a specific understanding of how to take care of the environment, they are more likely to be concerned and make an effort to create an exclusive living environment for themselves, their families, and friends. In the current study, environmental knowledge is considered as an independent variable with a straight impact on PEB.
By incorporating both the TRA and the TPB theoretical frameworks, academics have developed specialized models that characterize pro-environmental behavior with reference to PEB. For instance, (Hungerford and Volk, 1990) proposed a linear model with a gentle slope and "entry-level variables," "control" variables," and "authority variables." The first group of variables focuses on an individual's involvement in environmental concerns, the second set focuses on their awareness of environmental issues, and the third set of variables focuses on their locus of control and intention to take action (Hungerford and Volk, 1990). According to the value-belief-norm hypothesis, which Stern et al. (1999) introduced, individuals should appreciate preservation of the environment because they recognize its benefits for humanity. Knowing and understanding the potential impacts of human
Environmental concern (EC) refers to the extent to which people have knowledge of environmental affairs and support attempts to address them, or express willingness to bestow to their solution (Dunlap and Jones, 2002). As a result, companies are producing environmentally safe products to appeal to environmentally sensitive consumers, and they are using eco-labels to persuade consumers that their products help to protect the environment. Previous research has shown that consumers’ EC influences their purchasing behavior, and numerous studies have found a pragmatic relationship between EC and consumer behavior (Laroche et al., 2001; Konuk, 2018).
Consumers should be aware of the deteriorating environmental circumstances and how they affect human health, according to (Hansen, 2018). Consequently, their purchasing choices are affected, which causes an increasing demand for organic food. The beneficial impact of EC on consumer behavior has been demonstrated in prior research (Prakash et al., 2018). Within this context, the relationship between desired utilization values, ethical buying intentions, and selection behaviors has been investigated using EC as a mediator.
On the basis of our theoretical grounding, we reason that individuals with greater number of knowledge of environment are more likely to have greater concern for the nature, which in turn directs to an increased PEB. Hence we hypothesize that:
Hypothesis 6: Environmental Knowledge has an indirect and significant impact on PEB through the mediation of Environmental Concern.

2.7 [bookmark: _TOC_250044]Environmental Knowledge, Pro-environmental Behavior and Environmental Willingness
Ecological issues such as climate change, deforestation, as well as pollution have become major concerns for individuals, organizations, and governments. People's environmental knowledge, proenvironmental behavior, and willingness to engage in environmental activities are critical in addressing these challenges.
Understanding environmental problems, their causes, and how they affect the environment is referred to as having environmental knowledge. It is generally accepted that people who are more aware of the surroundings are more prone to act in ways that are favorable to the environment (Bamberg & Möser, 2007). This assertion has been backed up by a number of research, which show that environmental awareness increases pro-environmental behavior. For instance, Chen and Yang (2014) discovered that undergraduates who were more knowledgeable about the environment were more inclined to practice recycling.
Individual actions that support environmental sustainability are referred to as pro-environmental behavior. Recycling, energy conservation, waste reduction, and using ecologically friendly items are a few examples of these behaviors. For instance, Wolske and Stern (2017) discovered that those who had higher environmental awareness were more steady to act in an environmentally friendly position. Similar findings were made by Kollmuss and Agyeman (2002), who discovered a link among environmental awareness and pro-environmental behavior in college students.
Actions made to protect or better the environment are referred to as pro-environmental behavior. Numerous studies have shown that environmental knowledge and pro-environmental behavior are positively correlated and associated as well. Suh and Lee (2018) discovered, for instance, it can be said that environmental knowledge promotes pro-environmental behavior in a favorable way. Similar reports were made by Paul et al. (2017), who discovered that environmental knowledge significantly predicts pro-environmental behavior. The study of Dunlap et al. (2000) and Göker & Korkmaz (2018) indicates that awareness-raising and education programmers can enhance environmental knowledge, which effect increases pro-environmental behavior. These results imply that increasing environmental knowledge can result in more environmentally friendly behavior.
A person’s preparedness to engage in environmentally friendly manner is referred to as their environmental willingness. According to research, environmental willingness and knowledge are positively correlated. For instance, Cheong et al. (2015) discovered that environmental knowledge influences environmental willingness in a favorable manner. Barr et al. (2015) founded a similar association between EK and environmental willingness. Additionally, studies have demonstrated that

participation in environmental education and awareness programs can raise environmental literacy, which in turn raises environmental willingness (Barr et al., 2015; Göker & Korkmaz, 2018). These results imply that increasing environmental knowledge can increase one's willingness to do actions that are beneficial to the environment.
The connections between PEB, environmental knowledge, and environmental concern have been the subject of numerous research. For instance, Cheng and colleagues' study from 2021 discovered that people with greater environmental knowledge had more favorable attitudes towards PEB. In a similar vein, people who felt more strongly about environmental issues were more inclined to think of PEB as a sustainable construction technique. According to a different research study conducted by Zhang and colleagues (2020), people were more inclined to view PEB as an environmentally benign construction technique if they had a greater understanding of environmental knowledge and care.
Studies have demonstrated that environmental awareness and concern are positively correlated. Higher environmental knowledge levels are associated with favorable views towards sustainability in the environment and behaviors that are more likely to be eco-friendly. The views of individuals of environmental hazards are significantly shaped by their environmental knowledge, which can also affect how willing they are to take action to reduce environmental problems.
The PEB suggests that individuals' level of concern for the environment is directly related to their personal experiences with nature and the environment. Research has found that individuals who have had positive experiences in natural settings, such as camping, hiking, or spending time in parks, are more inclined towards expressing concern for the environment (Schultz, Gouveia, Cameron, Tankha, & Schmuck, 2005). In contrast, individuals who have had negative experiences in natural settings, such as encounters with dangerous animals or severe weather, are less likely to express concern for the environment (Schultz et al., 2005).
Despite the differences between the PEB and EK, research suggests that both hypotheses are important in understanding individuals' level of concern for the environment. For example, a study by De Groot and Steg (2008) found that personal experiences in natural settings were a stronger predictor of environmental concern among individuals with lower levels of education, while environmental knowledge was a stronger predictor among individuals with higher levels of education. This suggests that both personal experiences and environmental knowledge are important factors in shaping individuals' level of concern for the environment, and that the relative importance of these factors may depend on individual characteristics such as education level. The PEB emphasizes the role of personal experiences with nature and, the EK emphasizes the importance of environmental education and understanding. Research suggests that both factors are important in shaping individuals' level of concern for the

environment, and that the relative importance of these factors may depend on individual characteristics such as education level.
Additionally, the study contends that environmental knowledge, pro-environmental behavior, and environmental willingness are all positively correlated. Greater environmental knowledge increases an individual’s propensity for pro-environmental behavior and increases their willingness to get involved in environmental activities. In order to encourage pro-environmental behavior and environmental willingness, attempts to promote environmental knowledge may be a useful technique. Hence, we hypothesize the following:
Hypothesis 7: Environmental knowledge has an insignificant relationship impact on pro-environmental through the mediation of environmental willingness.
Moreover, Pakistan's education system has been criticized for lacking in pro-environmental behavior education among students, which has led to a growing concern about the country's sustainability and environmental challenges. According to a report by the Ministry of Climate Change, "there is a significant gap in knowledge and awareness of environmental issues among the general public, including students" (Government of Pakistan, 2019, p. 5). the education system in Pakistan has been criticized for lacking in pro-environmental behavior education among students. The studies and reports cited above emphasize the need for educational reforms and the incorporation of education about the environment in the modules to promote sustainability and raise knowledge about the problems of the environment among different students.

2.8 [bookmark: _TOC_250043]Research Hypotheses summary
The hypotheses which are formulated on the basis of literature review are as follows:

	H1
	Environmental knowledge has a significant
relationship with PEB.

	H2
	Environmental knowledge has a significant
relationship on Environmental concern.

	H3
	Environmental   concern   has   a   significant
relationship with PEB.

	H4
	Environmental knowledge has a significant
relationship with Environmental willingness.

	H5
	Environmental willingness has a significant
relationship with PEB.

	H6
	Environmental knowledge has an indirect and positive relationship impact on PEB through
the mediation of Environmental concern.

	H7
	Environmental knowledge has an indirect and
positive relationship impact on PEB through the mediation of Environmental willingness.



[bookmark: _TOC_250042]CHAPTER Ⅲ

[bookmark: _TOC_250041]RESEARCH METHODOLOGY
The following chapter incorporates the specifications of research design and the methodology of this study. It includes research design, study setting, population, sampling procedures, participants of research, data sources, sample size, study variables, control variables, procedure of data collection and techniques of data analysis.

3.1 [bookmark: _TOC_250040]Research Design
Our study's primary goal is to determine how environmental knowledge affects pro-environmental behavior, using environmental concern and environmental willingness as mediators. This study is inferential and cross sectional in nature. A cross sectional study involves gathering information from various people all at one point in time. Such a study observes the variables without changing or influencing them. (Kesmodel,2018).
3.2 [bookmark: _TOC_250039]Time Horizon, Unit of Analysis and Participants
The current study is cross-sectional as the data is collected at one time from the participants (Bryman & Bell, 2011; Sekaran & Bougie, 34 2013). Data was collected at one point in time means that all sections of the survey questionnaire were filled by the respondents at one time. The collection of survey questionnaires was done in different universities simultaneously. The unit of analysis was individual. The participants were related to the educational sector which included students from different public and private universities.

3.3 [bookmark: _TOC_250038]Population and Sampling

3.3.1 [bookmark: _TOC_250037]Target Population
This study’s target population includes students currently enrolled in both private and public universities in Lahore, Pakistan.

3.3.2 [bookmark: _TOC_250036]Sample Size
The sample consists of 300 students from both private and public higher educational institutions in Lahore, Pakistan. The above sample size was selected by following Kline (2015)’s Item Response theory, who suggested the following formula:
No. of items x 15

i.e. RO. x 15

Hence, our questionnaire includes 20 items therefore, the results are as follows:

20 * 15 = 300

3.3.3 [bookmark: _TOC_250035]Sampling Technique
Convenience sampling is the sampling technique used which involves collecting data from a conveniently available pool of respondents. It is a non-probability type of sampling. The questionnaires were distributed among students studying in different public and private universities randomly and then were asked to fill (Sexton M.2023).

3.4 [bookmark: _TOC_250034]Questionnaire Development and Scale

3.4.1 [bookmark: _TOC_250033]Instrument
The questionnaire was developed in English and it had close ended questions where the respondent had to answer the questions on a 5-Likert scale ranging from 1 to 5 where 1 = strongly disagree to 5 = strongly agree. The survey questionnaire consisted of 2 sections. The first section of the survey questionnaire was about the general information about the respondent which included name, age, gender, marital status and education. The second section was divided into four parts. The first part consisted of 3 items related to environmental knowledge. The second part had 7 items related to environmental concern. The third part contained 5 items of environmental willingness and the last part consisted of 4 items of environmental behavior. (See Section 5) In total the second section had 20 items that helped the us to gather information about the study variables from the targeted respondents. It was important for the respondent to fill in information about all items.

3.4.2 [bookmark: _TOC_250032]Measures
PEB, the dependent variable, was measured using an item scale proposed by Janmaimool 2017; Jimenez & Laufente 2010, which consisted of 7 items. The sample items include: ‘I often use separate containers for different types of recycled products, I often join pro-environmental actions, I often raise awareness among friends and relatives and encourage them also to protect environment etc.’ The independent variable i.e. Environmental Knowledge’s item scale was adopted from Janmaimool 2017; Jimenez & Laufente 2010; Rivera-Torres & Garces-Ayerbe 2018 and included 3 items which are: ‘I have sufficient knowledge about major environmental concerns, about main causes of environmental problems and main solutions or mitigations measures for environmental problems.’ The mediating variable, Environmental Concern has 7 items scale which was proposed by Garces-Ayerbe et al 2002; Jimenez & Laufente 2010; Rivera-Torres & Garces-Ayerbe 2018 which addressed the concerns of the participants related to the environmental problems such as: ‘I am highly concerned about the air pollution, climate change, water scarcity etc.’ Environmental Willingness, which is another mediating variable, was

measured using a 5-item scale which indicated how much participants are willing to make efforts for the environmental such as: ‘I am willing to pay extra for environmental friendly products, I am willing to change my daily habits to protect the environment etc.’ This was proposed by Garces-Ayerbe et al 2002; Rivera-Torres & Garces-Ayerbe 2018. All items were to be answered on a 5-Likert scale ranging from 1 to 5 where 1 = strongly disagree to 5 = strongly agree.

3.4 [bookmark: _TOC_250031]Definition of Variables


[image: ]

3.5 [bookmark: _TOC_250030]Statistical Tool and Technique
The statistical tool used is IBM SPSS statistics 21 and the technique used is correlation which is studied using Hayes’ process.

3.6 [bookmark: _TOC_250029]Theoretical Framework
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Figure 3.1. Theoretical Framework

[bookmark: _TOC_250028]CHAPTER Ⅳ

[bookmark: _TOC_250027]RESULTS
This chapter of the study provides and presents information about the data analysis along with interpretations of the results and their explanations as well. The data were analysed to describe and investigate the relationship between our study variables and controls. The analysis we have performed in this section are descriptive, cross-tabulation, reliability, correlation and regression analysis.
4.1 [bookmark: _TOC_250026]Descriptive Statistics
Descriptive statistics is a category of statistics that involves data collection, analysis, interpretation, and presentation. It provides a summary of the data using numerical and graphical methods, making it easier to understand and interpret the information. It is an essential tool in many fields, including science, social sciences, and business. It helps researchers and practitioners to make sense of large amounts of data by summarizing the information into meaningful measures, such as central tendency, variability, and distribution.
One of the main benefits of descriptive statistics is that it allows us to describe and summarize the characteristics of a dataset. For example, it can tell us the average, or central tendency, of a set of scores, the spread, or variability, of the scores around the average, and the shape, or distribution, of the scores. It provides a framework for understanding the characteristics of a dataset, identifying patterns and trends, and making informed decisions based on the information available.
4.1.1 [bookmark: _TOC_250025]Descriptive Analysis of Participants’ Characteristics

The table 4.1 provides information about the participants by their gender, age and marital status. The descriptive analysis results show that the sample population consists of 61 males (20.3%) and 239 females (79.7%). In terms of age, the majority of the respondents fall into the 20-24 years’ category (280), accounting for 93.3% of the sample population. The remaining respondents are distributed among the other age categories, with 13 respondents (4.3%) in the 25-29 years’ category, 3 respondents (1.0%) in
the 30-34 years’ category, and 4 respondents (1.3%) in the 35-40 years’ category.

Table 4.1
Descriptive Analysis of Participants Characteristics Gender, Age, Marital Status
	Frequency
	Percentage

	Gender

	Male
	61
	20.3

	Female
	239
	79.7

	Age

	20-24 years
	280
	93.3

	25-29 years
	13
	4.3

	30-34 years
	3
	1.0

	35-40 years
	4
	1.3

	Marital Status

	Single
	274
	91.3

	Married
	26
	8.7




The respondents were also requested to submit information regarding their marital status however, the results regarding marital status shows that the majority of the respondents were single, accounting for 91.3% of the total sample, while the remaining 8.7% were married. These results suggest that the sample consisted mainly of young, unmarried females. However, it is important to note that these results are based on a specific sample and may not be representative of the larger population and the results also provide insight into the demographics of the sample, which may be useful for further analysis or interpretation of the study's findings.

Table 4.2

Descriptive statistics of the study variables
	Variables
	Min
	Max
	Mean
	SD

	1. Environmental Knowledge
	1.33
	5.00
	3.69
	0.65

	2. Environmental Willingness
	1.00
	5.00
	3.65
	0.78

	3. Environmental Concern
	1.00
	5.00
	4.07
	0.71

	4. Pro-environmental Behavior
	1.00
	5.00
	3.18
	0.91




According to the descriptive statistics of the study variables table 4.3 shows that the minimum value for environmental knowledge is 1.33, while the maximum value is 5.00. The mean value is 3.69, indicating that the average level of environmental knowledge among respondents is moderate. The standard deviation is 0.65, which suggests that the data points are relatively close to the mean. For environmental willingness, the minimum value is 1.00, while the maximum value is 5.00. The mean value is 3.65, which suggests that the average level of environmental willingness among respondents is moderate. The standard deviation is 0.78, indicating that the data points are somewhat dispersed around the mean.
The minimum value for environmental concern is 1.00, while the maximum value is 5.00. The mean value is 4.07, which indicates that the average level of environmental concern among respondents is relatively high. The standard deviation is 0.71, which suggests that the data points are relatively close to the mean. Finally, for pro-environmental behavior, the minimum value is 1.00, while the maximum value is 5.00. The mean value is 3.18, indicating that the average level of pro-environmental behavior among respondents is moderate to low. The standard deviation is 0.91, indicating that the data points are somewhat dispersed around the mean.

4.3 [bookmark: _TOC_250024]Reliability Analysis
Reliability analysis is a statistical technique for determining the consistency and stability of measurements or tests over time. It is an essential technique used in research and psychometrics to ensure that the data collected are reliable and consistent. Reliability analysis helps researchers to evaluate the degree to which the measurements or tests are free from random errors and can be trusted to produce consistent results. Cronbach's alpha, a measure of internal consistency, is a widely utilized approach for determining reliability. Cronbach's alpha is calculated by examining the correlation between the items on

a scale or test. The resulting alpha coefficient varies from 0 to 1, with higher values suggesting greater internal consistency among the items.
Cronbach's alpha is widely used in the social sciences and is particularly useful for assessing the reliability of multi-item scales or tests. A high alpha coefficient indicates that the items in the scale or test are measuring the same underlying construct, and that the scale or test is therefore reliable. Similarly, a study by Taber (2018) used Cronbach's alpha to assess the reliability of a new questionnaire for measuring attitudes towards climate change. The study found a high alpha coefficient of 0.82, indicating that the questionnaire was reliable and consistent.
Table 4.3 Reliability of study variables
Cronbach’s Alpha
	Variables
	Cronbach’s
Value
	No. of items
	Level of Reliability

	Environmental Knowledge
	0.772
	3
	Adequate

	Environmental Concern
	0.889
	7
	Very Good

	Environmental Willingness
	0.795
	5
	Adequate

	Pro-Environmental
Behavior
	0.747
	4
	Adequate




To test the reliability and internal consistency of each construct (EK, EC, EW, PEB), we computed Cronbach’s alpha values. According to Cronbach (1951), a threshold value of 0.7 or greater is considered reliable and internally consistent for a scale’s items. Kline (1998) further recommends that an alpha value greater than or equal to 0.90 can be considered "excellent," an alpha value near 0.80 can be considered "very good," and an alpha value close to 0.70 can be considered "adequate."
Table 4.6 states the Cronbach’s value of all study variables. The results show that the Environmental Knowledge variable has a Cronbach’s value of 0.772, which is considered to be very good. Similarly, the Environmental Concern variable has a Cronbach’s value of 0.889, indicating excellent reliability. Whereas, The Environmental Willingness variable and Pro-Environmental Behavior variable has a Cronbach’s value of 0.795 and 0.747 respectively, indicating very good reliability.

Since the dependent variable in this study is pro-environmental behavior, it is significant to highlight that the variable has shown a very high level of reliability, indicating that the items included in the variable are consistent in measuring the relevant construct. Overall, the reliability analysis suggests that the variables used in the study are reliable and suitable for further analysis.

4.4 [bookmark: _TOC_250023]Correlation Analysis
Correlation analysis is a statistical technique for determining the degree of connection that exists between two or more variables. However, it cannot determine which variable is the cause and which one is the effect. There are different types of correlation analyses, including simple, partial, and multiple correlation. There are two approaches to studying correlation: diagrammatic and mathematical. The diagrammatic method involves using scatter diagrams to visualize the relationship between variables, but it may not provide an exact value of correlation in all cases. The mathematical method involves using various formulae and methods, however Karl Pearson’s method being widely used (Magnello, 2009).
The degree and direction of the relationship between two or more variables are measured by correlation. When two variables are positively correlated, it means they move in the same direction, and when they are negatively correlated, they move in the opposite direction. No linear relationship between the variables is implied by a correlation coefficient of zero. Correlation is widely used in statistics, social sciences, and other fields to identify patterns and establish connections between variables (Fisher, 1921; Pearson, 1896).
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**. Correlation is significant at the 0.01 level (2-tailed).	


To illustrate, in the current study, we calculated the correlation coefficients between environmental knowledge, environmental concern, environmental willingness, and pro-environmental behavior. The results showed a positive  and significant correlation between environmental knowledge  and pro-

environmental behavior (r=0.308, p<0.01). Similarly, there was a positive and significant correlation between environmental concern and pro-environmental behavior (r=0.270, p<0.01). On the other hand, there was a positive correlation between environmental willingness and pro-environmental behavior (r=0.418, p<0.01).
These results suggest that as Environmental Knowledge, Environmental Concern, and Environmental Willingness increase, Pro-environmental behavior is also likely to increase. As a result, it is possible to conclude that there is a positive relationship between environmental knowledge, concern, willingness, and pro-environmental behavior among research participants, which confirms our hypothesis. (H1, H2, and H3).
4.5 Hayes Process
The Hayes process is a widely used statistical technique for conducting mediation and moderation analyses in social science research. It is a complete framework that allows researchers to investigate variable interactions and evaluate various theoretical ideas. The Hayes process was developed by Andrew Hayes, a professor of quantitative psychology at Ohio State University. The technique involves a series of steps that include testing the direct effects of independent variables on dependent variables, examining the mediating effects of intermediate variables, and exploring the moderating effects of other variables on the relationships between variables.
The Hayes method has been applied in a variety of sectors, including psychology, education, and business. Shuck, Reio, and Rocco (2011), for example, employed the Hayes method to investigate the relationship between employee involvement and job satisfaction. The researchers found that the relationship was partially mediated by psychological empowerment and that the strength of the relationship varied based on the level of supervisor support. In conclusion, the Hayes process is a powerful tool for exploring the relationships between variables and testing theoretical models in social science research. Its ability to test complex models and to examine potential moderating and mediating effects make it a valuable technique for researchers in a wide range of fields.
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We employed Hayes’ SPSS Process macro (2013) using model 4 to investigate the role of mediator i.e., Environmental concern on the relationship of Environmental Knowledge and PEB. Table 4.5 shows the impact of Environmental concern on Environmental knowledge and PEB. The results of the regression analysis using the double mediation model suggest that environmental knowledge(K) has a significant direct effect on environmental concern(M) (β = 0.381, p < 0.001) and pro-environmental behavior(Y) (β
= 0.425, p < 0.001). The direct effect model also shows that environmental knowledge has a significant direct effect on pro-environmental behavior through environmental concern as a mediator (β = 0.236, p
= 0.002). The indirect  effect of environmental knowledge on pro-environmental behavior through environmental concern is significant (Sobel Value = 0.090, SE = 0.032, p = 0.005). The bootstrap results

also show that the indirect effect is significant (Effect = 0.090, SE = 0.022, LL95%CI = 0.038, UL95%CI
= 0.173). These findings suggest that environmental concern significantly mediate the relationship between environmental knowledge and pro-environmental behavior.
Table 4.6
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We employed Hayes’ SPSS Process macro (2013) using model 4 to investigate the role of mediator
i.e. Environmental concern on the relationship of Environmental Knowledge and PEB. The table presents the results of a double mediation model with environmental willingness as the mediator and Pro- environmental behavior as the dependent variable. The direct effect model shows that Environmental

Knowledge (X) has a significant positive effect on M (Environmental Willingness) (β = 0.272, p < 0.001) and on Y (PEB) (β = 0.309, p < 0.001). M (Environmental Willingness) also has a significant positive effect on M (PEB) (β = 0.429, p < 0.001).
In the total effect model, X (EK) has a significant positive effect on Pro-environmental behavior (β
= 0.425, p < 0.001). The indirect effect of X on PEB through M (Environmental Willingness) is also significant, as shown by both the Sobel test (z = 3.494, p < 0.001) and the bootstrap analysis (effect = 0.117, SE = 0.036, 95% CI = [0.053, 0.197]).

These findings suggest that environmental willingness partially mediates the relationship between X and Pro-environmental behavior. Specifically, X has a positive influence on both environmental willingness and Pro-environmental behavior. Environmental willingness, in turn, positively influences Pro-environmental behavior.
Hence, the findings collectively show that the mediators environmental concern and environmental willingness both positively and significantly impact the relationship of environmental knowledge and PEB.

CHAPTER Ⅴ MANAGERIAL ANALYSIS
5.1 [bookmark: _TOC_250021]PESTLE Analysis
We deployed PESTLE analysis to conduct the managerial analysis of this study. A PESTLE analysis is a framework for analysing the external macro environmental elements that can have an impact on an organization or, in this case, a research study. It is a useful tool that can help researchers identify external factors that may impact the implementation, effectiveness, and findings of a study. In this case, the PESTLE analysis is conducted to understand the effect of environmental knowledge on a student's pro- environmental behavior with environmental concern and environmental willingness as mediators in Pakistan.

5.1.1 [bookmark: _TOC_250020]Political Factors

Political factors in Pakistan could potentially hinder the implementation of the study due to political instability and lack of political will. However, the recent introduction of environmental laws and regulations in Pakistan could positively impact the study. This highlights the importance of political support and advocacy for environmental issues to promote pro-environmental behavior.

5.1.2 [bookmark: _TOC_250019]Economic Factors

Economic factors may also impact the study in Pakistan. The economic conditions in Pakistan may affect the accessibility of resources and equipment needed to conduct the research. Additionally, it might affect students' desire to spend more money to support sustainability and environmental protection. for example, paying extra for a cloth bag instead of plastic bags, supporting fashion industries that are promoting sustainability etc. However, the growing awareness of environmental issues and their impact on the economy may lead to increased support for pro-environmental behavior.

5.1.3 [bookmark: _TOC_250018]Socio-cultural Factors

The motivation of the participants to engage in pro-environmental behavior and their readiness to learn more about the environment may be impacted by sociocultural variables such the lack of awareness and education about the environment in Pakistan. However, the growing interest in environmental issues and sustainability among young people in Pakistan could positively impact the study. This highlights the importance of promoting environmental education and awareness to encourage pro-environmental behavior.

5.1.4 [bookmark: _TOC_250017]Technological Factors

The use of social media and online education tools in environmental education could enhance the study's implementation and effectiveness. Technological factors may limit the accessibility of the study to certain populations in Pakistan, particularly those with limited access to technology. Students with no access to the internet may not be able to get the awareness about the environmental problems, hence impacting their pro-environmental behavior. Moreover, the questionnaires were distributed to students online through apps like WhatsApp, Gmail and Instagram in order to reduce paper wastage. Therefore, the study is based on students who had facilities like mobile and internet. This emphasizes the need for innovative and inclusive methods of conducting research.

5.1.5 [bookmark: _TOC_250016]Legal Factors

Legal factors such as the lack of implementation and enforcement of environmental laws and policies in Pakistan could hinder the implementation of the study or its findings. However, the recent introduction of environmental laws and regulations in Pakistan could positively impact the study. This highlights the importance of strengthening environmental policies and their enforcement to promote pro-environmental behavior.

5.1.6 [bookmark: _TOC_250015]Environmental Factors

Pakistan is facing many environmental factors such as air pollution and water scarcity. The participants' firsthand experience with these environmental issues could positively influence their willingness to engage in pro-environmental behavior. This highlights the importance of acknowledging and addressing environmental issues to promote pro-environmental behavior.
In conclusion, this PESTLE analysis of the research study in Pakistan helps identify external factors that may impact the study's implementation, effectiveness, and findings. By understanding these factors, the potential challenges can be anticipated and strategies can be developed to address them. This analysis highlights the need for political support, economic investment, environmental education, technological innovation, legal enforcement, and environmental awareness to promote pro-environmental behavior in Pakistan.

[bookmark: _TOC_250022]CHAPTER Ⅵ

6.1 [bookmark: _TOC_250013]DISCUSSION

Current Study analysed the effect of Environmental Knowledge on Pro-environmental behavior using Environmental Concern and Environmental Willingness as mediating variables. There are seven main findings of the current research. The discussion of these findings are as follows:
The study manifests a significant relationship between dependent variable i.e., Pro-Environmental Behavior and the independent variable namely Environmental Knowledge (B= 0.336) and these results are compactable with (Perales et al; 2021), where environmental knowledge has an indirect effect on proenvironmental behavior rather than the direct effect. The Knowledge of a specific individual decides upon the type of pro-environmental behavior it adopts
The results for the second hypothesis show a significant relation between environmental knowledge and environmental concern (B= 0.381). Many studies have suggested the same results. A study conducted by (Perales et al; 2021), in the education sector of Spain and France concludes a positive relation of both variables. It suggests that an increase in environment knowledge positively affects environmental concern. Another research shows that having a complete and detailed understanding about the environment affairs also leads to high level of environmental concern (Marquart Pyalt 2008). In addition to (Sadachar et al; 2016) established that individuals with high environmental knowledge are more vigilant to the environmental issues and more likely to support green product’s because it is an individual responsibility to protect the environment.
Furthermore, the relation between environmental concern and pro-environmental behavior also comes out to be significant (B= 0.236) and these results are compactable with other researches. Akhatare et al; (2021), finds that environmental concern is another key factor which supports pro-environmental behavior because when individuals are being concerned about environment as a result, they are more likely to practice eco-friendly behavior such a recycling of the products. On the other hand, (Straughan and Robert 1999), found that the impact of environmental concern does not have a strong impact on proenvironmental behavior but have an impact which totally depend upon the behavior and the attitude of the individual. Coming towards the relationship of environmental knowledge and environmental concern which is again significant (B= 0.272), it is found that there are to be mixed Additionally, environmental willingness also has a significant impact on pro-environmental behavior (B= 0.429).
These findings were also similar to the previous studies such as (Kollmuss and Agyman 2002) found that environment willingness is positively related to pro-environmental behavior and this relationship is

being mediated by various factors such as knowledge, attitude and values. On the other hand, (Scbahn and Holzer 1990), found that environmental willingness and pro-environmental behavior are related but the relationship is not so significant because other situational as well as personal factors habits and self- efficacy also play important role in determining pro-environmental behavior studies in this relationship. Bostrom et al;( 2015) found that the individuals with higher level of environmental knowledge are more likely to participate in pro-environmental behavior. According to another study (Frick et al; 2004) state students which know about the environmental knowledge still there is lack of willingness to engage in pro-environmental behavior.
Additionally, environmental willingness also has a significant impact on pro-environmental behavior (B= 0.429). These findings were also similar to the previous studies such as (Kollmuss and Agyman 2002) found that environment willingness is positively related to pro-environmental behavior and this relationship is being mediated by various factors such as knowledge, attitude and values. On the other hand, (Scbahn and Holzer 1990), found that environmental willingness and pro-environmental behavior are related but the relationship is not so significant because other situational as well as personal factors habits and self-efficacy also play important role in determining pro-environmental behavior
Furthermore, the relationship of environmental knowledge has an indirect positive impact on proenvironmental behavior through mediation of environmental concern is also significant (B=0.236) Similar studies also have the same results such as (Abrahasmenet et al; 2007), explains that in order to initiate pro-environmental behavior, an individual should must have comprehensive knowledge as well as should be concerned for the betterment of the society. Another study by (Ziegler et al; 2012), emphasized that consumers with sufficient knowledge are more likely to do activities such as garbage picking, recycling and many more environmental protection tasks. Moving on to the relationship of environmental knowledge has an indirect positive impact on pro-environmental behavior through mediation of environmental willingness is also significant (B=0.429). Similarly, (Kollmuss and Agyemen 2002) established a positive relationship between pro-environmental behavior and environmental willingness among the students of university. Moreover, another research was being conducted by (Zhang and colleagues 2020) established that environmental knowledge positively influences environmental willingness and pro-environmental behavior as an environmentally friendly construction method.
In a nutshell, this research illustrates significant associations between pro-environmental behavior and all independent and mediating variables. In other words, all of the hypothesis statements are being accepted.

6.2 [bookmark: _TOC_250012]CONCLUSION
The purpose of this study is to determine the influence of PEB among students of universities. For this purpose, various variables have been studied such EK, EC and EW. The results drawn have helped in looking at the impact of students regarding environment along with highlighting serious problems while neglecting the issues.
This research work is primary study conducted with 300 close ended questionnaires which were distributed among private and public universities located in Lahore. In accordance to the results deduced, EK, EC and EW play a quite important role in determining the students’ PEB, but most importantly EK and EW play a more major role in the determination of students in order to protect the environment or environmental related tasks.
Keeping all the findings into the consideration it can be highlighted that developing productive strategies in terms of PEB is not only important, but it is also to engage the young generation for the protection of the environment.
The main aim is to educate the students about the EK and this knowledge able an individual concern and willingness to actively participate in the environmental actions to attain a sustainable environment for the betterment of the country.
As per author’s best knowledge and multiple researches that have been conducted in relation of EK, EC, EW to PEB, there still a huge gap in Pakistan because currently individuals in our country do not have sufficient knowledge and awareness of environmental problems and to sustain environment for themselves or future generations, the people today especially the students who will be future leaders and policymakers have to make an effort in this regard to determine factors that affect the PEB and to reinforce them.

6.3 [bookmark: _TOC_250011]MANAGERIAL IMPLICATIONS AND FUTURE DIRECTIONS

Based on our study's findings, we found the following implications and made recommendations for future research:
· Increase the diversity of the sample: Our study only included university students from one geographic location, which may have limited the generalizability of our findings to other populations. To improve sample representativeness, future studies could include participants from various age groups, educational backgrounds, and geographic areas.
· Use objective measures of behavior: Self-reported measures of pro-environmental behavior, which are prone to bias and social desirability effects, were the primary data source for our study. Future research could provide a more accurate assessment of pro-environmental behavior using objective measurements of behavior, such as energy usage or recycling rates.
· Incorporate participants without internet access: Our study was conducted online, which may limit the representation of certain groups, such as individuals without internet access. Future research should include participants from other socioeconomic backgrounds and employ additional data gathering techniques, including in-person interviews or paper questionnaires, to increase the study's inclusion.
· Explore the effectiveness of different educational interventions: Our study highlights the importance of promoting environmental education and literacy to encourage pro-environmental behavior. Future research could explore the effectiveness of different types of educational interventions and messaging strategies to promote environmental literacy and pro-environmental behavior among diverse populations.
· By following these recommendations, future research can make a greater contribution to our understanding of the relationship between environmental knowledge, concern, willingness and pro-environmental behavior. This understanding can then be used to develop strategies that will effectively encourage sustainable behavior and safeguard the environment for future generations.

6.4 [bookmark: _TOC_250010]LIMITATIONS
Our study has some limitations that should be considered which are as follows:

· The study is cross-sectional in nature is a limitation in a way that we were bound to collect the findings at one point in time, more interesting set of findings could have been gathered if we had the chance to conduct the study as some other point in time in the form of longitudinal study.
· Since the sample size includes students of private and public universities in Lahore, only this study cannot be generalized to the students in the universities of other cities.
· Similarly, as the sample size was only of students from universities in Lahore, they are not true representation of students studying in universities all across Pakistan.
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[bookmark: _TOC_250007]Participant’s Education level by Gender
	


Education Level
	Gender


Male	Female
	
	

Total

	Freq
	%
	Freq
	%
	Freq
	%

	Undergraduate
	48
	78.6
	211
	88.2
	259
	86.33

	Postgraduate
	12
	19.6
	27
	11.2
	39
	13.00

	PhD
	1
	1.63
	1
	0.41
	2
	0.66

	Post Doc
	0
	0
	0
	0
	0
	0

	Total
	61
	100
	239
	100
	300
	100.00



[bookmark: _TOC_250006]Participant’s Age level by Gender
	


Age
	Gender


Male	Female
	
	

Total

	Freq
	%
	Freq
	
	%
	Freq
	%

	20-24
	49
	80.3
	231
	7
	96.6
	280
	93.3

	25-29
	6
	9.8
	1
	
	2.9
	13
	4.3

	30-34
	2
	3.2
	
	
	0.4
	3
	1.00

	35-40
	4
	6.5
	0
	
	0
	4
	1.3

	Total
	61
	100
	239
	
	100
	300
	100.00



[bookmark: _TOC_250005]Participant’s Marital status according to Gender
	


Marital Status	Male
	Gender


Female
	
	

Total

	Freq
	%
	Freq
	%
	Freq
	%

	Single
	51
	83.6
	223
	93.3
	274
	91.3

	Married
	10
	16.3
	16
	6.6
	26
	8.6

	Total
	61
	100
	239
	100
	300
	100.00




[bookmark: _TOC_250004]Data Normality
	
	N
	Skewness
	Kurtosis

	
	Statistic
	Statistic
	Std. Error
	Statistic
	Std. Error

.281
.281
.281
.281

	M.EK M.EC
M.EW M.PEB
	300
300
300
300
	-.189
-1.160
-.441
.123
	.141
.141
.141
.141
	.638
2.302
.421
-.383
	




[bookmark: _TOC_250003]Auto-Correlation
	Model
	Std. Error of the Estimate
	Durbin-Watson

	1
	0.80917
	1.813


a. Predictors:(Constant) EW, EK, EC
b. Dependent Variable: PEB

[bookmark: _TOC_250002]Multi-Collinearity
	Variables
	Tolerance
	VIF
	Condition Index

	
	
	
	

	(Constant)
	
	
	1.000

	M.EK
	.872
	1.147
	11.488

	M.EC
	.709
	1.409
	15.410

	M.EW
	.766
	1.305
	16.896


Dependent Variable: M.PEB
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Thank you for taking out time to participate in this important research project. This questionnaire is designed to elicit your responses. Your response is highly valued and will remain completely confidential & anonymous. Please answer each question as honestly as you can. It is most important that you answer ALL questions.

A. Last two alphabets of your first name:  	
B. Year of birth:  	
C. First two alphabets of your mother’s name:  	



	Demographic Information

	Organization Name
	

	Gender
	Male
	Female

	Marital Status
	Single
	Married

	Age (years)
	

	Education (years)
	



Please read carefully the questions and answer according to your knowledge, concerns and behaviors. Kindly record your responses on scale of 1 to 5 for the sections below.

	Knowledge
Express your opinion, I have sufficient knowledge about,

	Strongly disagree
	Disagre e
	Neutral
	Agre e
	Strongly
agree

	1
	2
	3
	4
	5

	1. Major environmental problems	1	2	3	4	5

	2. Main causes of environmental problems	1	2	3	4	5

	3. Main solutions or mitigations measures for environmental	1	2	3	4	5 problems



	Concern
Express your opinion, I am highly concerned about,

	Strongly disagree
	Disagre e
	Neutral
	Agre e
	Strongly
agree

	1
	2
	3
	4
	5

	1. air pollution	1	2	3	4	5

	2. the pollution of seas, river etc.	1	2	3	4	5

	3. climate change	1	2	3	4	5

	4. accumulation of residues	1	2	3	4	5

	5. water scarcity	1	2 3	4	5

	6. the use of pesticides and chemical products	1	2	3	4	5

	7. increase of temperatures worldwide	1	2	3	4	5





	Willingness
Express your opinion, I am willing to,

	Strongly disagree
	Disagre e
	Neutral
	Agre e
	Strongly
agree

	1
	2
	3
	4
	5

	1. pay extra for more environmentally friendly products	1	2	3	4	5

	2. pay extra taxes to protect environment	1	2	3	4	5

	3. change my daily habits to protect the environment	1	2	3	4	5

	4. obey norms that restrict the use of private vehicles in urban	1	2	3	4	5
areas

	5. accept restrictions in individual residue generations	1	2 3	4	5



	
	Behavior
Express your opinion, I often,

	Strongly disagree
	Disagre e
	Neutral
	Agre e
	Strongly
agree

	1
	2
	3
	4
	5

	1. use separate containers for different types of recycled products	1	2	3	4	5 e.g., glass, containers, paper etc.

	2. join pro-environmental actions (clean parks, beaches, plant	1	2	3	4	5 trees)

	3. raise awareness among friends and relatives and encourage	1	2	3	4	5 them also to protect environment

	4. collaborate with associations the main aim of which is to protect	1	2	3	4	5 the environment
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Variables

Pro-Environmental
Behavior

Environmental
Knowledge

Environmental
Concern

Environmental
Willingness

Definition

Pro-environmental betavier is conscious actions
performed by an individudl so as fo lessen the
negative impact of human actisities on the
environment or and to enhance the quality of the
environment

Environmental knowledge, o knowledge about
environmental issues, refers to the information
individuals have on the stafe of the envirorm ent,
climate change, environmental views, and the
ecological effects of consu ption and production.

Itisseferred to overall value orientation toward the
naturdl environment, the level of worry about the
future of the envirorm ert, and to the way human
progressishaming the environment (Franzen and
Meyer, 2010) define envirorm ental concem as an
individual's awareness of the environm ent being
threatened by polluion or resource overuse.

Environmental willingness is te factor that
determines whether an individual will undertake
environmental action or not, which makes it akey
factor in the malysis of individwl pro-
environmental betavior

Reference

(Homburg
and
Stolberg,
2006).

(Pagiastis
and
Krontalis,
2014)

(Vainio
and
Paloriemi,
2014)

(limenez
and
Lafuents,
2010).
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