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Abstract
This research investigates the factors influencing youth intention to adopt EVs in Pakistan, focusing on technological advancements, environmental concerns, and social norms. Additionally, it examines the moderating role of social media in the relationship between youth intention and the adoption of EVs. A sample of 320 respondents was surveyed, and data were analyzed using multiple regression analysis, correlation analysis, and moderation analysis, Structural equation model. The results indicate that technological advancements, environmental concerns, and social norms significantly influence youth intention to adopt EVs. Furthermore, social media was found to moderate the relationship between youth intention and EV adoption, suggesting that social media's influence enhances the impact of these factors. These findings provide valuable insights for policymakers and stakeholders aiming to promote EV adoption among the youth in Pakistan. The study highlights the importance of integrating technological, environmental, and social elements into strategies that encourage sustainable transportation.
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[bookmark: _Toc186658348]Research Background
The transportation sector is a significant contributor to global energy-related carbon dioxide emissions, accounting for approximately 25% of the total. This makes it a primary driver of climate change and highlights the urgent need to transition toward sustainable alternatives. Among these alternatives, electric vehicles (EVs) stand out due to their potential to reduce carbon footprints, improve air quality, and decrease dependence on fossil fuels. However, adopting EVs involves more than technological advancement; it requires a societal shift encompassing behavioral adaptation and supportive policy measures. Developed nations have led the way in EV adoption through robust infrastructure, government incentives, and heightened environmental awareness. In contrast, developing countries like Pakistan face unique challenges that hinder progress. These include inadequate charging infrastructure, higher upfront costs, and limited public awareness of EV benefits. Despite these barriers, the growing concerns over environmental degradation, urban air pollution, and reliance on fossil fuels underscore the pressing need for sustainable transportation solutions.
In Pakistan, youth represent a crucial demographic for advancing EV adoption. Comprising over 60% of the population, they are well-positioned to embrace sustainable technologies aligned with environmental values. Social media platforms such as Facebook and Instagram have become vital tools for shaping public opinion and fostering behavioral change among youth. These platforms create awareness, promote social norms, and amplify advocacy for sustainable practices. While research has primarily focused on the technological, environmental, and economic drivers of EV adoption, there is a need to explore the role of cultural and societal factors. In a collectivist society like Pakistan, where social norms and peer influence are significant, understanding these dynamics is essential (He et al., 2023). This study aims to investigate the factors influencing youth intentions to adopt EVs in Pakistan, emphasizing the moderating role of social media in shaping these behaviors and addressing existing knowledge gaps.
The global transition to sustainable energy systems is imperative to combat climate change, with the transportation sector being a major contributor to greenhouse gas emissions. In Pakistan, reliance on fossil fuels has led to urban air pollution, environmental degradation, and energy crises, highlighting the need for sustainable alternatives like EVs. Youth, comprising over 60% of Pakistan's population, are pivotal in advancing EV adoption due to their adaptability, environmental awareness, and digital literacy. Social media platforms amplify their influence by shaping consumer attitudes, addressing misconceptions, and fostering advocacy for sustainable practices. However, systemic barriers such as inadequate infrastructure, high costs, and societal resistance hinder progress. This study explores the interplay of technological advancements, environmental concerns, and social norms in shaping youth attitudes toward EVs, emphasizing the transformative role of social media. By addressing behavioral and societal factors, the research offers actionable insights for policymakers, industry stakeholders, and environmental advocates to promote sustainable transportation solutions in developing countries (Goel et al., 2023).
[bookmark: _Toc186658349]Research Problem
The transportation sector in Pakistan significantly contributes to urban air pollution, greenhouse gas emissions, and reliance on fossil fuels, exacerbated by growing urbanization and vehicle usage. EVs present a sustainable alternative to reduce these environmental issues by curbing carbon footprints and air pollution while addressing energy dependency. However, barriers such as high upfront costs, insufficient charging infrastructure, limited consumer awareness, and societal resistance hinder EV adoption in Pakistan (Chen & Weng, 2024; Pandak, S. K, et al., 2024). Unlike developed nations that have facilitated EV adoption through supportive policies and incentives, Pakistan requires tailored strategies that consider its socio-cultural, technological, and behavioral dynamics (Goel et al., 2023; Zhao et al., 2024). Youth, comprising a large portion of the population, are pivotal in driving societal and technological shifts, with their digital literacy and environmental awareness positioning them as key advocates for EV adoption (Cattapan et al., 2023; Han et al., 2024). This study examines how technological advancements, environmental concerns, and social norms influence youth intentions to adopt EVs, while exploring the moderating role of social media in amplifying or mitigating advocacy and awareness. Social media platforms, which shape behaviors and societal trends, play a critical role in addressing misconceptions and promoting EV adoption, particularly in collectivist societies where peer influence is significant (Kim et al., 2018; R. Liu et al., 2021). By investigating these dynamics, the research aims to inform policymakers, environmental advocates, and stakeholders on strategies to accelerate EV adoption in Pakistan and similar developing nations facing multifaceted barriers (Gayathiri et al., 2023; Zhu et al., 2024).
[bookmark: _Toc186658350]Research Objectives
1. To analyze the factors influencing youth intention to adopt EVs.
2. To investigate the moderating effect of social media on the relationship between youth intention and EVs adoption.
[bookmark: _Toc186658351]Research Questions
1. Do technological advancements, environmental concerns, and social norms influence youth’s intention to adopt EVs?
2. Does social media moderate the effect on the relationship between youth intention and EVs adoption?

The primary objective of this research is to explore the factors influencing the adoption of EVs among youth in Pakistan, with a particular focus on the moderating role of social media. The study aims to identify the main factors driving young people's intentions to adopt electric vehicles, such as advancements in technology, environmental awareness, and social norms. 
Another important focus is to investigate how social media, as a powerful and widespread tool, influences these factors, shaping young people's attitudes and behaviors toward sustainable transportation. This research will also provide insights into how youth engagement on digital platforms can contribute to overcoming barriers to EV adoption, such as misinformation, lack of awareness, and societal resistance. By addressing these objectives, the study continue to contribute to the growing body of literature on sustainable innovation, digital media influence, and behavioral change, particularly in the context of developing countries like Pakistan (Goel et al., 2023; He et al., 2023).
Pakistan's transportation sector significantly contributes to urban air pollution, greenhouse gas emissions, and fossil fuel dependency, necessitating sustainable solutions like EVs. Despite their potential to reduce environmental and energy crises, EV adoption faces barriers such as high costs, limited infrastructure, and societal resistance (Chen & Weng, 2024; Pandak, S. K, et al., 2024). Youth, a digitally literate and environmentally conscious demographic, can drive EV adoption, particularly in collectivist societies where peer influence shapes behavior (He et al., 2023; Kim et al., 2018; R. Liu et al., 2021). Social media further amplifies advocacy by shaping societal norms and addressing misconceptions, making it a crucial tool for promoting EV awareness and adoption (Cattapan et al., 2023; Gayathiri et al., 2023; Zhu et al., 2024). This study explores these dynamics to offer strategies for overcoming adoption barriers in Pakistan and similar contexts.
[bookmark: _Toc186658352]Research Significance
The significance of this research lies in its potential to address the pressing environmental challenges in Pakistan, particularly within the transportation sector, which is a significant source of air pollution, greenhouse gas emissions, and energy dependency. With Pakistan's reliance on fossil fuels and rapid urbanization, the country faces escalating environmental and energy crises. EVs provide a viable solution to reduce carbon footprints and alleviate urban air pollution, yet the adoption of EVs in Pakistan is hindered by barriers such as limited charging infrastructure, high upfront costs, and low public awareness (Chen & Weng, 2024; Goel et al., 2023). This study focuses on youth as key drivers of change, as they represent a large portion of the population, possess high digital literacy, and have the potential to influence societal attitudes toward sustainability. Social media platforms, such as Facebook and TikTok, further enhance the youth's ability to advocate for EV adoption, address misconceptions, and promote environmental awareness (Cattapan et al., 2023; Zhou et al., 2024). By examining the role of youth and the impact of digital platforms, this research highlights the importance of fostering collective action and creating an ecosystem for EV adoption in developing countries like Pakistan.
The research also contributes to the academic discourse on EV adoption by exploring the socio-psychological and cultural factors that influence consumer behavior in the context of developing nations. While much of the existing literature focuses on technological, economic, and environmental drivers of EV adoption, this study adds depth by integrating the role of social norms and digital engagement in shaping attitudes toward sustainable transportation (Gayathiri et al., 2023; Zhao et al., 2024). The findings provide valuable guidance for policymakers, environmental advocates, and industry stakeholders in developing targeted initiatives—such as subsidies, public awareness campaigns, and infrastructure investments—to address the challenges hindering the adoption of electric vehicles (Goel et al., 2023). Additionally, the study’s alignment with global sustainability priorities, particularly the United Nations Sustainable Development Goals (SDGs), underscores the importance of EV adoption in fostering clean energy solutions, promoting sustainable urban development, and contributing to climate resilience (Chen & Weng, 2024).
[bookmark: _Toc186658353]Novelty of the Research
This study explores the role of social media as a moderating factor in the adoption of EVs in Pakistan, focusing on the youth demographic, which constitutes over 60% of the population and plays a significant role in driving technological and societal change (Li et al., 2023; Zhu et al., 2024). While existing research has examined technological, environmental, and social factors influencing EV adoption, few studies have addressed how social media can amplify or mitigate these effects (Goel et al., 2023; He et al., 2023). By analyzing the interplay between youth, social media, and EV adoption, this research fills a critical gap, offering insights into how digital platforms can be leveraged to overcome barriers such as limited infrastructure and public awareness (Cattapan et al., 2023; Gayathiri et al., 2023). Additionally, the study aligns with global sustainability goals, particularly SDG 7, SDG 11, and SDG 13, by demonstrating how social media can drive advocacy for sustainable transportation solutions and contribute to environmental goals (R. Liu et al., 2021; B. S. Zhang et al., 2022).
[bookmark: _Toc186658354]Organization of Thesis
This thesis is organized into several key chapters, each addressing a critical aspect of the research on the adoption of EVs in Pakistan, with a focus on the role of youth and social media. Chapter 1 introduces the research problem, significance, and objectives, setting the foundation for the study. Chapter 2 reviews the existing literature on EV adoption, technological advancements, environmental concerns, and social norms, with particular emphasis on the socio-psychological factors influencing youth behavior. Chapter 3 outlines the methodology, detailing the research design, data collection, and analysis methods. Chapter 4 presents the results, analyzing the relationship between technological, environmental, and social factors, while Chapter 5 discusses the role of social media as a moderating influence in shaping youth attitudes towards EV adoption. Finally, Chapter 6 concludes the thesis by summarizing the findings, discussing implications for policy and practice, and offering recommendations for further research.
[bookmark: _Toc20320071][bookmark: _Toc186658355]Literature Review
[bookmark: _Hlk186321513]This literature review aims to examine the key factors influencing youth's intention to adopt EVs, focusing on technological advancements, environmental concerns, social norms, and the moderating role of social media. By integrating previous studies, this section provides a framework addressing the research objectives and questions, highlighting existing research gaps, and emphasizing the significance of this study.
The adoption of EVs is heavily influenced by advancements in technology, particularly in battery innovation, charging infrastructure, and vehicle performance. Studies emphasize that these technological improvements have made EVs a more attractive option, especially in developed countries with robust infrastructure (Mustafa et al., 2024; B. S. Zhang et al., 2022). Furthermore, the perceived trust in battery technology significantly impacts consumer attitudes toward EVs, as uncertainties around range and durability remain barriers to adoption (Zhang & Jiang, 2023).
Environmental issues such as reducing greenhouse gas emissions and addressing urban air pollution are critical motivators for adopting cleaner technologies like EVs. Youth, in particular, are increasingly aware of the environmental crises and view EV adoption as a means to contribute to sustainability (Mustafa et al., 2024). However, the impact of such awareness on purchase intention varies across regions and is often moderated by other psychological and contextual factors (Phoon et al., 2024).
Social norms and peer influence play a pivotal role in shaping consumer behavior toward EV adoption. In collectivist societies, such as Pakistan, peer approval and alignment with societal trends around eco-friendly living strongly influence youth decisions (Purwanto & Rini, 2024; B. S. Zhang et al., 2022). Additionally, symbolic meanings attached to EVs, such as status and innovation, further drive adoption intentions in these contexts (R. Liu et al., 2021).
While traditional factors like technology and economics dominate EV adoption research, the role of social media remains underexplored. Digital platforms are instrumental in shaping consumer perceptions and behavior, particularly among youth who are active on these platforms (Cattapan et al., 2023). Social media influencers and eWOM (electronic word-of-mouth) have been found to impact EV adoption by enhancing brand image and consumer trust (Okada et al., 2019; Rahahleh et al., 2020). However, this dynamic has been studied less in developing countries, where the infrastructure and public awareness are still evolving.
Despite the growing body of literature, several gaps remain. Firstly, most studies focus on developed countries, leaving the socio-economic and cultural barriers in developing countries like Pakistan underexamined (He et al., 2023; Rahahleh et al., 2020). Secondly, behavioral and psychological factors, such as trust in technology, perceived risk, and emotional responses to environmental crises, require more attention (Wang et al., 2023; Zhang& Jiang, 2023). Additionally, the interconnectedness of these factors, particularly the role of digital platforms as moderators, is underexplored.
Future research should focus on the longitudinal impact of technological advancements on youth attitudes toward EVs and investigate cross-cultural differences to refine strategies for promoting EV adoption in diverse contexts (Han et al., 2024).  Exploring the influence of digital campaigns and influencers on consumer behavior offers another promising avenue (Maryam & Asadullah, 2023). Finally, understanding how youth engage with social media to shape their attitudes and behaviors could provide actionable insights into leveraging these platforms for sustainable transitions.
[bookmark: _Toc186658356]Factors Influencing Youth’s Intention to Adopt Electric Vehicles
Technological Advancements
Technological advancements play a crucial role in shaping youth’s intention to adopt EVs. Key innovations such as improvements in battery efficiency, extended vehicle range, and charging infrastructure have significantly enhanced the appeal of EVs. For instance, advancements in battery technology have improved the driving range of EVs, thereby increasing market acceptance and influencing youth to consider them as a practical alternative to traditional vehicles (Goel et al., 2023). Additionally, the integration of smart features, such as autonomous driving capabilities, has contributed to the increasing appeal of EVs, particularly among tech-savvy younger consumers (R. Liu et al., 2021). However, disparities in the availability of these technologies, particularly in regions with underdeveloped infrastructure, remain a challenge, hindering the widespread adoption of EVs in countries like Pakistan (Zhou et al., 2024). While technological advancements offer substantial improvements, the high initial cost of EVs, especially in developing countries, deters youth adoption. Furthermore, the perceived reliability and convenience of charging infrastructure are critical factors shaping youth intentions to adopt EVs (Gayathiri et al., 2023; Zhu et al., 2024).
Environmental Concerns
Environmental concerns have emerged as a major driver of EV adoption, particularly among younger generations. Increased awareness of climate change, air pollution, and environmental degradation has led youth to view EVs as an environmentally sustainable alternative to fossil-fuel-powered vehicles (He et al., 2023). This environmentally conscious mindset makes youth more likely to adopt EVs as a proactive measure to reduce environmental harm (Gong et al., 2023). Studies have shown that environmental consciousness is a strong predictor of EV adoption, with youth being particularly influenced by green advocacy campaigns and messages about climate action (Shen et al., 2024). Social media has further amplified this environmental awareness, shaping youth perceptions and intentions regarding EV adoption (Mohiuddin et al., 2018). However, environmental concerns alone are not enough to drive adoption; complementary factors such as supportive policies, infrastructure development, and economic incentives are essential to overcome barriers and drive EV adoption (K. K. Jaiswal et al., 2022). The limited research on the influence of environmental factors on EV adoption in developing countries like Pakistan presents an opportunity to address region-specific challenges and motivators (Zhu et al., 2024).
Social Norms
Social norms, defined as societal and peer expectations, significantly influence youth behavior, including their intention to adopt EVs. According to the Theory of Planned Behavior, social norms directly impact behavioral intentions (Ajzen, 2020). In urban settings, sustainable behaviors such as adopting EVs are increasingly seen as fashionable and responsible, with youth viewing green consumerism as a societal trend (Chatterjee et al., 2024). As a result, youth are particularly influenced by peer pressure and social expectations, which can strongly motivate them to adopt sustainable practices like using EVs (Chatterjee et al., 2024). Research indicates that urban youth, who have greater access to green technologies and are more exposed to social pressures, are more likely to adopt EVs compared to their rural counterparts (Bennett & Vijaygopal, 2018). However, the influence of social norms varies across different cultural and socioeconomic aspects, suggesting the need for localized studies in countries like Pakistan (Reddy et al., 2022). Understanding how social norms influence EV adoption can help develop strategies to leverage these norms for promoting EV uptake.
Social Media as a Moderator
Social media has become a powerful tool in shaping consumer behavior, especially among youth. It facilitates the dissemination of information, fosters discussions, and enhances peer influence, all of which significantly affect EV adoption intentions (Zhao et al., 2024). Social media platforms, such as Facebook and Instagram, amplify the impact of technological and environmental messages by creating a sense of community and shared responsibility (Maryam & Asadullah, 2023). Influencers and digital advocates play a critical role in building trust in EV technologies and promoting positive attitudes toward their adoption (Cattapan et al., 2023). In Pakistan, where social media engagement is high among youth, these platforms have become crucial channels for promoting EV adoption (Tajpour et al., 2022). However, there is a scarcity of region-specific studies examining the role of social media as a moderating factor in the electric vehicle adoption process. This study seeks to fill this gap by examining how social media moderates the relationship between technological advancements, environmental concerns, social norms, and youth intentions to adopt EVs in Pakistan. By exploring social media’s influence, the study aims to better understand how digital platforms can support the transition to sustainable transportation.
[bookmark: _Toc186658357]Theoretical Framework: Understanding Youth’s Intention to Adopt Electric Vehicles
In this chapter, two key theories are presented to guide the research on factors influencing youth’s intention to adopt EVs and the moderating role of social media. These theories offer insights into how technological advancements, environmental concerns, and social norms, in conjunction with social media, shape behavioral intentions. The theories discussed are the Resource-Based View (RBV) and the Ability, Motivation, and Opportunity (AMO) Theory. Together, they provide complementary perspectives on EV adoption and the role of social media in influencing youth behavior.
Resource-Based View (RBV)
The Resource-Based View (RBV) is a strategic management framework suggesting that success depends on leveraging valuable, rare, inimitable, and non-substitutable resources (Goel et al., 2023). This theory has been applied to technology adoption and innovation, focusing on how resources like knowledge, technology, and societal values influence decisions. In the context of EV adoption, RBV helps explain how youth’s intentions are shaped by the availability and utilization of specific resources.

· Technological Advancements: Advanced technologies such as battery efficiency and extensive charging infrastructure are valuable resources that increase EV appeal and functionality (Zhou et al., 2024).
· Environmental Concerns: Awareness of sustainability and climate change motivates youth to consider eco-friendly transportation alternatives (He et al., 2023).
· Social Norms: Societal expectations and cultural influences, viewed as shared resources, impact collective behavior and the intention to adopt EVs (R. Liu et al., 2021).

Social media acts as an additional resource, enabling the dissemination of information and fostering discussions that amplify the influence of technological advancements, environmental concerns, and social norms (Chen & Weng, 2024). By leveraging platforms to spread awareness and connect communities, social media becomes a dynamic tool that supports EV adoption through enhanced resource availability.
Ability, Motivation, and Opportunity (AMO) Theory
The Ability, Motivation, and Opportunity (AMO) Theory, initially rooted in organizational behavior, posits that successful task performance depends on these three elements (Alkhalaf & Al‐Tabbaa, 2024). This framework is adapted here to explore youth’s EV adoption, with social media as a moderating factor.
· Ability: The knowledge, skills, and resources available to youth enhance their ability to adopt EVs. Advances in EV technologies and accessible infrastructure make adoption feasible (Gayathiri et al., 2023)
· Motivation: Internal drives such as environmental concerns, societal influences, and personal values drive motivation. Social media further strengthens motivation by exposing youth to positive narratives and creating urgency for sustainable behavior (Cattapan et al., 2023).
· Opportunity: External factors such as government incentives and market availability enable adoption. Social media platforms provide opportunities to gather information and connect with supportive networks, reinforcing EV adoption intentions (Kim et al., 2018).

The AMO framework highlights how ability, motivation, and opportunity interact synergistically to influence youth’s intentions. Social media enhances these elements by acting as a conduit for information, inspiration, and external support.
[bookmark: _Toc186658358]Research Gaps and Theoretical Implications
Identified Research Gaps
Despite the growing interest in EVs, several research gaps persist in understanding the youth demographics’ adoption intentions. Firstly, existing studies often overlook the moderating role of social media in shaping technological, environmental, and societal influences. Secondly, there is limited exploration of how integrated theoretical frameworks, such as the Resource-Based View (RBV) and Ability, Motivation, and Opportunity (AMO) Theory, explain EV adoption in youth populations. Finally, the lack of standardized measurement scales for constructs like social norms and social media influence creates inconsistencies in findings.
Theoretical Implications
This study contributes to the literature by addressing the above gaps through a dual-theoretical lens. By incorporating RBV, it highlights how technological advancements, environmental concerns, and social norms act as strategic resources. Using AMO Theory, it examines the interplay of ability, motivation, and opportunity, further enriched by the moderating role of social media. These contributions provide a nuanced understanding of youth EV adoption behavior.
[bookmark: _Toc186658359]Conceptual and Hypothesized Frameworks
Hypothesized Framework
The hypothesized framework for this study examines the relationships between various factors and youth's intention to adopt EVs, with a focus on technological advancements, environmental concerns, social norms, and the moderating role of social media. Based on the research objectives and questions, the hypotheses are as follows:
H1: Technological advancements positively influence the adoption of EVs.
This hypothesis posits that the continuous evolution of technology in EVs, such as improved battery life, enhanced performance, and greater charging infrastructure, plays a crucial role in driving consumer adoption. As technology advances, it reduces barriers to adoption, such as range anxiety and charging time, making EVs a more attractive option for consumers. The positive influence of technological advancements is supported by various studies that highlight consumers' preferences for newer, more efficient technologies in EVs (Abbasi et al., 2021; Ahmad et al., 2024).
H2: Environmental concerns positively influence the adoption of EVs.
This hypothesis suggests that individuals' growing environmental awareness and concerns about climate change positively influence their intention to adopt EVs. The idea is that consumers who are more attuned to the environmental impacts of traditional combustion engine vehicles, such as carbon emissions, are more likely to opt for the greener alternative of EVs. Environmental concerns have been identified as significant drivers of green consumption behavior (Gayathiri et al., 2023; Mohiuddin et al., 2018).
H3: Social norms positively influence the adoption of EVs.
Social norms, including societal pressure and the influence of family, friends, and peers, play a significant role in shaping consumer behavior. In cultures where environmental awareness and sustainability are highly valued, individuals may feel compelled to adopt EVs to align with social expectations. This aligns with research showing that social influences and normative pressures are strong predictors of pro-environmental behavior, including the adoption of EVs (Asadi et al., 2021; Gayathiri et al., 2023).

Moderating Effect Hypotheses (Role of Social Media)
H4m: Social media moderates the relationship between technological advancements and the adoption of EVs.
Social media serves as a platform where information about technological advancements can be disseminated rapidly and widely. This hypothesis suggests that social media influences how consumers perceive technological innovations in EVs, such as advancements in battery technology and vehicle performance. Social media can enhance the impact of technological advancements by spreading awareness, educating potential customers, and promoting positive experiences with the latest EV technologies. Studies have shown that social media can amplify the influence of technological factors on consumer decisions (Cattapan et al., 2023; Maryam & Asadullah, 2023).
H5m: Social media moderates the relationship between environmental concerns and the adoption of EVs.
This hypothesis proposes that social media platforms can amplify the impact of environmental concerns on EV adoption. Through the widespread sharing of environmental information, campaigns, and eco-friendly content, social media has the power to strengthen the connection between individuals' environmental consciousness and their adoption behavior. Environmental messages shared on social media can create a more informed consumer base that is more likely to adopt EVs in response to growing ecological concerns (Gong et al., 2023; He et al., 2023).
H6m: Social media moderates the relationship between social norms and the adoption of EVs.
Social media is increasingly influencing societal norms by enabling the rapid dissemination of information and shaping opinions. This hypothesis suggests that social media not only reflects existing social norms but can also shape and even create new ones. By promoting EV adoption through influencers, campaigns, and user-generated content, social media can strengthen the social pressure to adopt EVs, especially among younger generations who are more active on these platforms. This aligns with the literature that emphasizes social media’s role in shaping social norms and behaviors, especially in consumer decision-making related to sustainability (Alvalin & Sugiarto, 2024; Maryam & Asadullah, 2023).

Together, these hypotheses outline the multifaceted drivers of EV adoption, considering both direct factors (technological advancements, environmental concerns, social norms) and moderating influences (social media). The role of social media as a moderating variable is particularly critical in today’s digital age, where it can amplify or diminish the effects of other factors, ultimately shaping consumer behavior in powerful ways.
Research Framework
The research framework outlines the key constructs and hypothesized relationships between them, based on the study's objectives and hypotheses. The framework is built upon two main dimensions: the direct influences of technological advancements, environmental concerns, and social norms on youth's intention to adopt EVs, and the moderating role of social media in strengthening or altering these relationships.
1. Independent Variables
· Technological Advancements (TA): Represents the innovations and improvements in EVs technology, such as advancements in battery efficiency, range, and charging infrastructure.
· Environmental Concerns (EC): Refers to the awareness of and concern for environmental issues like pollution, climate change, and the need for sustainable energy solutions.
· Social Norms (SN): The influence of societal expectations, peer pressure, and cultural attitudes towards adopting eco-friendly technologies like EVs.
2. Dependent Variable
· Youth's Intention to Adopt EVs (AE): The primary outcome of interest, reflecting the willingness of youth to adopt EVs based on their attitudes, beliefs, and external influences.
3. Moderating Variable
· Social Media (SM): Social media platforms (e.g., Facebook, Twitter, Instagram) as an influential moderating factor, which could either strengthen or weaken the relationships between technological advancements, environmental concerns, social norms, and youth's intention to adopt EVs. Social media influences include the dissemination of information, peer opinions, and societal trends.
[bookmark: _Toc186410503][bookmark: _Toc186487096][bookmark: _Toc186487236][bookmark: _Toc186512696][bookmark: _Toc186388919]Figure 1: Conceptual Framwork
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Source: author’s elaboration
[bookmark: _Toc186658360]Empirical Relationships and Measurement of Variables
Relationship of Variables
The relationship between the variables in the study highlights critical factors influencing youth adoption of EVs and incorporates a moderating role for social media. Here’s a streamlined description addressing the primary relationships and citations:
1. Technological Advancements (TA) → Youth’s Intention to Adopt Electric Vehicles (AE)
The relationship between technological advancements and youth adoption of EVs is supported by several studies. Goel et al. (2023) emphasize the significance of innovations such as extended battery life and improved charging infrastructure in reducing adoption barriers. Similarly, He et al. (2023) highlight how these advancements enhance the usability and appeal of EVs, increasing their adoption likelihood. R. Liu et al. (2021) further validate this relationship by showing that the perception of technological superiority directly influences users' intentions to transition to EVs, particularly among technology-savvy youth.
2. Environmental Concerns (EC) → Youth’s Intention to Adopt Electric Vehicles (AE)
Environmental concerns play a pivotal role in shaping youth adoption intentions, as highlighted in the literature. Gayathiri et al. (2023) reveal that individuals with heightened awareness of climate change are more inclined to adopt sustainable transportation solutions like EVs. Kim et al. (2018) elaborate on the growing recognition of environmental preservation and its influence on eco-friendly mobility choices. Mohiuddin et al. (2018) further support this by demonstrating how environmental consciousness encourages proactive decisions, positioning EVs as a preferred sustainable option.
3. Social Norms (SN) → Youth’s Intention to Adopt Electric Vehicles (AE)
Social norms significantly impact youth behavior, as discussed in several studies. Zhao et al. (2024) highlight how peer influence fosters collective support for environmentally responsible actions, including EV adoption. Alvalin & Sugiarto (2024) add to this by examining how societal expectations and social acceptance align with sustainable practices, encouraging youth to adopt EVs as part of their environmental responsibility.
4. Social Media (SM) as a Moderator
Social media amplifies the relationships between key variables and adoption intentions in various ways. Between technological advancements and adoption intentions, Cattapan et al. (2023) and Yan et al. (2019) illustrate how social media platforms promote EV technologies through endorsements and positive reviews, enhancing their perceived benefits. For environmental concerns, Rahahleh et al. (2020) and B. S. Zhang et al. (2022) emphasize the role of social media advocacy in raising environmental awareness and fostering eco-friendly behaviors. Lastly, for social norms, Maryam & Asadullah (2023) and Singgalen (2024) discuss how social media normalizes EV adoption by showcasing peer behaviors and collective endorsements, reinforcing the societal acceptance of EVs.
Measurement of Variables
The measurement of variables is based on validated scales and theoretical constructs to ensure reliability and validity.

1) Technological Advancements (TA)
· Measurement Items:
· TA1: "I believe advancements in electric vehicle battery technology have improved their appeal."
· TA2: "The availability of charging stations makes me more likely to consider buying an electric vehicle."
· TA3: "I think electric vehicles are more innovative compared to traditional vehicles."
· TA4: "The improvement in electric vehicle range (distance per charge) has made them more practical."
· TA5: "Technological advancements in electric vehicle performance make them more competitive with fuel-powered vehicles."

· Scale: Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).
· Source: Goel et al. (2023), He et al. (2023), R. Liu et al. (2021)

2) Environmental Concerns (EC)
· Measurement Items:
· EC1: "I am concerned about the negative environmental impact of fuel-powered vehicles."
· EC2: "I believe adopting electric vehicles can reduce carbon emissions."
· EC3: "I am motivated to adopt electric vehicles to contribute to environmental sustainability."
· EC4: "The pollution caused by traditional vehicles worries me."
· EC5: "Electric vehicles are a good solution to the climate change problem."

· Scale: Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).
· Source: Gayathiri et al. (2023), Chen & Weng (2024), Chatterjee et al. (2024)

3) Social Norms (SN)
· Measurement Items:
· SN1: "Many people in my social circle prefer electric vehicles."
· SN2: "I would be more likely to buy an electric vehicle if I saw more people driving them."
· SN3: "Society increasingly favors the use of environmentally friendly transportation like electric vehicles."
· SN4: "I feel pressure from my peers to adopt more eco-friendly products, including electric vehicles."
· SN5: "It is socially responsible to use electric vehicles."

· Scale: Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).
· Source: B. Zhang et al. (2022), Li et al. (2023), Zhou et al. (2024)


4) Social Media Influence (SM)
· Measurement Items:
· SM1: "I see frequent discussions about electric vehicles on social media."
· SM2: "Social media has influenced my perception of electric vehicles."
· SM3: "Positive information about electric vehicles on social media makes me more inclined to consider them."
· SM4: "Social media reviews and opinions have shaped my attitude towards electric vehicles."
· SM5: "I rely on social media to learn about new advancements in electric vehicle technology."

· Scale: Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).
· Source: Cattapan et al. (2023), Maryam & Asadullah (2023), Zhao et al. (2024)
5) Adoption of Electric Vehicles (AE)
· Measurement Items:
· AE1: "I am seriously considering buying an electric vehicle in the near future."
· AE2: "If I were to buy a new car, I would prefer an electric vehicle over a fuel-powered one."
· AE3: "I believe electric vehicles are a better long-term investment compared to fuel-powered vehicles."
· AE4: "I am willing to switch to an electric vehicle to reduce my carbon footprint."
· AE5: "I am interested in learning more about electric vehicles before making a purchase decision."

· Scale: Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree).
· Source: Gong et al. (2023), Kim et al. (2018), Mohiuddin et al. (2018)

Theoretical Framework This study integrates the Resource-Based View (RBV) and the Ability, Motivation, and Opportunity (AMO) Theory to analyze youth’s EV adoption.

· Resource-Based View (RBV): Explores how technological advancements, environmental concerns, and social norms serve as resources driving EV adoption.

· AMO Theory: Focuses on how ability (e.g., access to charging infrastructure), motivation (e.g., environmental concerns), and opportunity (e.g., social media influence) interact to impact decision-making.

The moderating role of social media is framed as an additional resource and opportunity, amplifying the effects of technological, environmental, and social factors on EV adoption intentions. By using validated scales and frameworks, this research provides a robust lens for understanding how these variables interact to shape youth’s EV adoption behaviors.
[bookmark: _Toc186658361]Research Methodology
This chapter outlines the research methodology adopted for the study on the Impact of Youth Intention towards EVs with the Moderating Role of Social Media. It provides a comprehensive discussion of the research design, philosophical underpinnings, approach, and strategy to ensure a systematic exploration of the proposed relationships. Additionally, the chapter delves into the key components of the research design, data collection techniques, and measurement instruments. These methodological decisions aim to ensure that the research is credible, reliable, and relevant for addressing the stated research objectives.
The methodology serves as the backbone of any research study, providing a structured framework for collecting, analyzing, and interpreting data. In this study, the methodology has been carefully designed to address the factors influencing youth intention toward adopting EVs and to examine the moderating role of social media in this relationship. The research employs a quantitative approach, supported by statistical tools to analyze large-scale data systematically. By integrating theoretical frameworks and empirical data, the study ensures a balanced and evidence-based understanding of the factors driving EV adoption in Pakistan's urban context (Goel et al., 2023; He et al., 2023).
[bookmark: _Toc186658362]Research Design and Philosophy
Research Design
The research design serves as the blueprint for the study, providing a clear structure for conducting the research. This study employs a quantitative research design due to its suitability for analyzing relationships among variables and testing hypotheses. The design is descriptive and correlational, enabling the identification of significant associations between technological advancements, environmental concerns, social norms, social media influence, and youth intention toward EV adoption (B. Zhang et al., 2022). The use of a cross-sectional survey method allows for the collection of data from a sample of 320 respondents at a single point in time, ensuring efficiency in addressing the research objectives.
This design aligns with the study's focus on examining real-world behaviors and attitudes, providing a structured way to test theoretical propositions through empirical data. By employing a systematic and rigorous design, the study ensures that its findings contribute to both academic knowledge and practical implications (Cattapan et al., 2023).
Research Philosophy
The study is grounded in a positivist research philosophy, which emphasizes objectivity, empirical evidence, and the use of measurable data. Positivism is appropriate for this study because it seeks to uncover relationships between variables through statistical analysis. This philosophy supports the use of structured data collection tools like questionnaires and advanced quantitative techniques such as moderation analysis (Chen & Weng, 2024). By adhering to positivism, the research avoids subjective bias and ensures that findings are reliable and generalizable.
Research Approach
This study adopts a deductive approach, beginning with theoretical insights and prior studies to formulate hypotheses. The deductive approach is suitable for quantitative research as it allows for testing pre-established hypotheses against collected data. By moving from general theoretical concepts to specific empirical findings, the approach ensures a logical progression in addressing the research questions (Gayathiri et al., 2023; R. Liu et al., 2021).
The hypotheses are derived from established theories such as the Theory of Planned Behavior (Ajzen, 2020) and the Technology Acceptance Model (Davis, 1989). These frameworks guide the development of the conceptual model, enabling a structured exploration of the moderating role of social media and the factors influencing EV adoption (Zhao et al., 2024).
[bookmark: _Toc186658363]Research Strategy
The research strategy is systematically designed to ensure the efficient collection of data that aligns with the study's objectives. A survey strategy is employed, utilizing a self-administered questionnaire to gather primary data directly from the target population. This method is chosen for its ability to efficiently collect data from a large sample within a limited timeframe (Gong et al., 2023). 
Given the study's cross-sectional nature, the survey captures participants' perceptions, attitudes, and intentions at a single point in time. The questionnaire is distributed via two modes: online surveys and in-person distribution. Online distribution ensures broader reach and convenience, particularly for urban respondents with internet access, while in-person distribution targets individuals who may lack immediate online access (Oktafiyanti et al., 2024). This dual approach maximizes response rates and ensures diverse data collection. To encourage honest and unbiased responses, the survey guarantees participant anonymity and confidentiality (Phoon et al., 2024).
[bookmark: _Toc186658364]Measurement Instruments
The study ensures the validity and reliability of its findings by using established scales adapted for the context of EVA. Technological advancements are measured with items adapted from Park et al. (2018), focusing on perceived benefits and ease of use, including charging infrastructure and vehicle performance (Goel et al., 2023; Kim et al., 2018). Environmental concerns are assessed using a scale based on Stern et al. (1993), evaluating participants' awareness of issues like carbon emissions and climate change (Gayathiri et al., 2023; He & Hu, 2022). Social norms are measured using items adapted from Ajzen, (2020), capturing the influence of societal expectations and peer pressure (D. Jaiswal et al., 2021; B. S. Zhang et al., 2022). Social media influence is evaluated using items from Kapitan & Silvera (2016), focusing on exposure to advertisements, influencer endorsements, and user reviews (Cattapan et al., 2023; Zhao et al., 2024). Finally, EV adoption likelihood is measured using Davis (1989) Technology Acceptance Model, assessing perceived usefulness and ease of use (Abbasi et al., 2021; Phoon et al., 2024). All constructs use a 5-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree), ensuring consistency and facilitating quantitative analysis Bennett & Vijaygopal (2018).
[bookmark: _Toc186658365]Data Collection
The thesis depends on primary data specifically collected to explore factors influencing EV adoption among youth in Pakistan. Primary data is chosen for its relevance and direct alignment with research questions (K. K. Jaiswal et al., 2022). The data collection process begins with the preparation of a structured questionnaire, pre-tested for reliability and validity through a pilot study involving 30 respondents, with adjustments made based on feedback (Shanmugavel & Micheal, 2022). The survey questions are developed based on an extensive literature review to ensure their relevance and alignment with the study's constructs. Items for each variable are adapted from established and validated scales, modified to fit the context of EV adoption. This approach ensures that the questions are both theoretically grounded and practically relevant, covering aspects like technological advancements, environmental concerns, social norms, and the influence of social media (Kim et al., 2018; Zhao et al., 2024).
Data is collected through online platforms like Google Forms, targeting urban youth with internet access, and through physical distribution in educational institutions and workplaces to ensure inclusivity (Cattapan et al., 2023; Li et al., 2023). Follow-ups are conducted to enhance response rates, with anonymity maintained throughout to preserve confidentiality (Gong et al., 2023). The study's population consists of urban youth in Pakistan, a demographic likely to be early EV adopters and significantly influenced by social media (Wu et al., 2022). A stratified random sampling technique is employed, dividing the population into strata based on city, income level, and educational background, ensuring a representative sample (Y. Liu et al., 2019).
Population and Sample
1) Population:
The population for this study comprises urban youth in Pakistan, representing individuals aged between 18 and 34 years. This demographic is likely to be early adopters of EVs due to their exposure to technological advancements and environmental awareness. Additionally, urban youth are significantly influenced by social media, which aligns with the study's focus on the moderating role of social media in EV adoption (Wu et al., 2022).
2) Sample Size:
A total of 320 participants is selected for this study to ensure statistical robustness and the ability to effectively address the research objectives. The chosen sample size provides sufficient power for the analysis and allows for reliable conclusions (Purwanto & Rini, 2023).
3) Sampling Technique:
A stratified random sampling technique is employed. The population is categorized into strata based on factors like city, income level, and educational background, and participants are randomly selected from each stratum. This method ensures a representative sample, minimizing bias in the findings (Y. Liu et al., 2019).
4) Selection Criteria:
The participants are urban residents of Pakistan aged 18 to 34 years, as this age group constitutes a significant segment of potential EV users. They are characterized by their familiarity with social media platforms and access to information regarding EVs. The inclusion criteria focus on individuals with varying educational backgrounds and income levels to reflect the diversity within the urban youth demographic. Respondents were required to provide informed consent to participate in the survey, ensuring their willingness and awareness of the research objectives. This approach ensures that the sample accurately represents the target population, addressing the research questions comprehensively.
Data Analysis Tools and Techniques
The study employs moderation analysis as the primary method for evaluating relationships between multiple variables simultaneously. This robust analytical approach allows for the assessment of direct, indirect, and moderating effects, providing comprehensive insights into the dynamics of the study constructs (Goel et al., 2023).
1) Software:
The data is analyzed using SPSS-27 and AMOS software, which is particularly well-suited for handling complex models with latent variables. Its capabilities enable precise estimation of relationships and comprehensive model evaluations (R. Liu et al., 2021).
2) Preliminary Analysis:
Before proceeding with advanced analysis, preliminary steps ensure data quality and integrity:
· Data Cleaning: Handling missing values and outliers to maintain the reliability of results.
· Descriptive Statistics: Summarizing demographic characteristics of the participants to provide context for the findings.
3) Model Assessment:
· Construct Validity and Reliability: Ensuring that the measurement items accurately reflect the intended constructs.
· Measurement and Structural Models: Evaluating the fit and performance of both models to confirm the hypothesized relationships.
4) Hypothesis Testing:
Hypotheses are tested to explore the relationships between variables. The analysis includes direct effects (e.g., the impact of technological advancements on EV adoption), indirect effects (mediating factors), and moderating effects (e.g., the influence of social media on the adoption process) (Phoon et al., 2024; Wang et al., 2023).

Ethical Considerations:
Ethical approval was obtained prior to data collection, ensuring adherence to research ethics standards. Respondents were informed about the purpose of the study and assured that their participation was entirely voluntary. Confidentiality and anonymity were strictly maintained to protect participants' privacy (Abbasi et al., 2021). These ethical safeguards encouraged honest and unbiased responses, enhancing the reliability of the collected data.


[bookmark: _Toc186658366]Data Analysis and Results
Moderation analysis examines how the relationship between an independent variable and a dependent variable is influenced by a moderator variable. It helps identify conditions under which the effect of the independent variable on the dependent variable changes.

[bookmark: _Toc186388934]Participants Profile
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	Age
	Frequency
	Percent

	18-23
	68
	21.3

	24-29
	72
	22.5

	30-35
	86
	26.9

	36-41
	61
	19.1

	Above 42
	33
	10.3


Source: author’s elaboration

The age distribution of the study's participants provides valuable insights into the demographic composition of the sample. The largest group of participants falls within the 24-29 age range, representing 22.5% of the total sample. This age group is particularly important as it reflects a stage in life where individuals are often making key decisions regarding career, lifestyle, and technology adoption. These participants are typically in their early professional years or completing higher education, which makes them a crucial demographic for understanding trends in technology use, environmental awareness, and sustainable practices. Their exposure to social media and emerging technologies is likely to be higher, which may influence their attitudes toward EVs and environmental issues.
Closely following this group is the 18-23 age range, which makes up 21.3% of the sample. This group, primarily consisting of young adults and students, represents the next generation of consumers. As digital natives, they are heavily influenced by social media, online content, and trends, making them a significant audience for understanding how digital platforms affect their perceptions of sustainability and innovative technologies like EVs. Their familiarity with digital tools and social media platforms places them in a unique position to drive social and technological change, especially in developing economies like Pakistan.
The 36-41 age group accounts for 19.1% of the sample, representing a more mature demographic that may be in the midst of their professional careers and family life. This group is likely to have different perspectives on EV adoption compared to younger individuals, as they may have more established habits, financial constraints, and concerns about long-term investment in new technologies. However, their growing awareness of environmental issues and the increasing availability of EV options may still influence their intention to adopt sustainable transportation practices.
Finally, participants aged 42 and above constitute the smallest proportion of the sample, making up 10.3%. This group tends to have more conservative views toward technological adoption, as they may have less exposure to or interest in emerging technologies such as EVs. They might also face practical barriers, such as affordability and familiarity with new technology. However, their inclusion in the study is important for understanding generational differences in attitudes toward environmental sustainability and the adoption of EVs.
[bookmark: _Toc186388920]Overall, the age distribution of participants indicates a relatively balanced representation across different age groups, with a slight emphasis on younger demographics. This balance is crucial for understanding the diverse factors influencing EV adoption across various stages of life, from early adulthood to more established years, and highlights the importance of targeting both younger and older segments of the population in efforts to promote sustainable transportation.
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Source: author’s elaboration
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	Gender		
	Frequency
	Percent

	Male
	54
	16.9

	Female
	192
	60.0

	Prefer not mention
	74
	23.1


Source: author’s elaboration

The gender distribution of participants in the study presents an intriguing insight into the demographic makeup of the sample. A significant 60.0% of the total participants are female, which highlights the substantial representation of women in the study. This overrepresentation of females could be attributed to a variety of factors, including cultural, social, or institutional dynamics that influence participation in surveys or research. In many research settings, women have been shown to be more responsive to surveys, particularly when the subject matter aligns with issues related to social responsibility, sustainability, or environmental concerns, which may explain the higher female participation in this study. The increased representation of females may also provide valuable perspectives on the adoption of EVs, as women, particularly in younger age groups, tend to exhibit higher environmental awareness and concern compared to their male counterparts. This gendered difference in environmental attitudes has been documented in various studies, suggesting that women may be more motivated by sustainable practices, which may translate into greater interest in adopting EVs.
Following the female participants, a significant 23.1% of individuals in the study preferred not to disclose their gender. This group represents a notable portion of the sample and reflects a growing trend where individuals, particularly in younger generations, may feel that traditional gender categories do not adequately represent their identity. This choice of non-disclosure may also point to broader societal shifts toward recognizing gender diversity and challenging binary gender classifications. The preference for not specifying gender may have implications for understanding how non-binary or gender-fluid individuals view technological adoption and environmental issues. While this demographic is still relatively small in the sample, it offers valuable insight into the evolving perceptions of gender identity and how this may intersect with issues like sustainability and the adoption of new technologies.
The final portion of the sample, comprising 16.9%, identified as male. Although this proportion is smaller compared to the female participants, it still provides essential insights into how men view the adoption of EVs and related sustainability issues. Men have often been studied in the context of early adoption of new technologies, and their perspectives might reflect different priorities compared to women, such as cost, practicality, and performance. This group’s relatively smaller size in the sample could suggest that men in this context are less likely to participate in studies on environmental issues or may have different preferences when it comes to sustainable transportation options. Nonetheless, their inclusion remains crucial in offering a comprehensive view of gender differences in EV adoption and environmental attitudes.
In conclusion, the gender distribution of the study sample reveals a clear overrepresentation of females, with a notable percentage of participants opting for non-disclosure of gender. This highlights the importance of considering gender as a key demographic factor in research, as it can provide deeper insights into differing attitudes toward environmental sustainability, technological innovation, and the adoption of EVs. Additionally, the gendered differences in participation and perspectives underscore the need for more inclusive research practices that account for gender diversity and its potential influence on consumer behavior.
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Source: author’s elaboration
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	Income Level	
	Frequency
	Percent

	Below PKR 30,000
	13
	4.0

	PKR 30,000 – PKR 50,000
	60
	18.7

	PKR 50,001 – PKR 80,000
	137
	42.7

	PKR 80,001 – PKR 120,000
	90
	28.0

	PKR 120,001 and above
	21
	6.5


Source: author’s elaboration

The income level distribution of participants in the study provides valuable understanding into the socioeconomic background of the sample. The largest group of participants, accounting for 28.0%, falls within the PKR 80,001–PKR 120,000 income range. This suggests that a sizable proportion of respondents have a moderate to upper-middle income. This income bracket is often associated with individuals who are likely to be employed in professional, administrative, or technical roles, making them more inclined to adopt new technologies, including EVs. Their income level may also suggest a certain level of financial stability, which could influence their capacity and willingness to invest in more sustainable and innovative transportation options such as EVs. Given that individuals in this income range might be more exposed to global trends and environmental sustainability issues, their attitudes towards EV adoption may reflect a combination of environmental consciousness and a preference for practical, long-term solutions.
The second-largest group, comprising 42.7% of participants, earns PKR 50,001–PKR80,000. This segment represents individuals in higher income brackets, likely belonging to the upper-middle-class or affluent socio-economic groups. This group’s financial status suggests that they have greater purchasing power, making them more likely to consider investments in advanced technologies such as EVs. Higher-income individuals are generally more inclined to adopt eco-friendly technologies, particularly when there are incentives or infrastructure supporting such innovations. These participants may also be more receptive to the environmental and economic benefits of EVs, as they have the financial flexibility to prioritize sustainability without compromising on performance or luxury. Therefore, this group’s perspectives on EV adoption are particularly valuable, as they may be early adopters who can influence market trends.
A substantial proportion of participants, 18.7%, earn between PKR 30,000 and PKR 50,000. This income range represents lower-middle-class individuals who may face more financial constraints when it comes to purchasing higher-end technologies like EVs. However, this group is still significant, as their perspectives can provide insights into the challenges faced by the majority of the population in adopting sustainable technologies. These participants may prioritize affordability over the environmental benefits of EVs, and their views on EV adoption could reveal barriers such as the high initial cost of EVs, limited access to charging infrastructure, or concerns about the practicality of EVs in daily life. Understanding the preferences and attitudes of this income group is crucial for policymakers and marketers who aim to make EVs more accessible to a broader audience.
The smaller group of participants earning below PKR 30,000 (4.0%) likely represents individuals from lower socio-economic backgrounds. This income bracket is typically associated with individuals who are more price-sensitive and may not have the financial means to afford EVs, even with government subsidies or incentives. For these participants, EV adoption may seem out of reach, and their primary concerns might revolve around basic transportation needs rather than environmental sustainability. Their perspectives, however, are still essential in understanding the broader socio-economic factors that can either facilitate or hinder the widespread adoption of EVs. Exploring the barriers faced by this group can provide valuable insights into the challenges of fostering sustainable practices in lower-income communities and inform policies aimed at reducing economic disparities in the adoption of green technologies.
Finally, it is noteworthy that an additional 6.5% of participants report income levels exceeding PKR 120,000, suggesting a skew toward higher income brackets. This indicates that the sample may have a disproportionate representation of wealthier individuals, who have the financial means to engage with and adopt innovative technologies like EVs. Their influence on market trends and adoption rates is significant, and their views could play a crucial role in shaping the future of EVs in Pakistan, especially as the market evolves and infrastructure improves.
In conclusion, the income distribution of participants in this study reveals a diverse range of socio-economic backgrounds, with a notable skew toward higher-income groups. This diversity is important for understanding the factors that influence the adoption of EVs across different income levels. Higher-income groups may be more likely to adopt EVs due to their greater financial flexibility, while lower-income groups may face financial barriers that prevent them from doing so. By examining these income segments, the study can provide valuable insights into the factors that can drive or hinder the widespread adoption of EVs in Pakistan.
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Source: author’s elaboration
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	Education Level
	Frequency
	Percent

	No formal education
	13
	4.1

	High school diploma or equivalent
	59
	18.4

	Bachelor’s degree
	137
	42.8

	Master’s degree
	90
	28.1

	Doctorate or higher
	21
	6.6


Source: author’s elaboration
The education level distribution of participants offers an insightful perspective into the academic background of the sample, which is predominantly composed of individuals with higher education qualifications. The largest group, comprising 42.8% of the sample, holds a Bachelor’s degree. This suggests that a significant portion of the respondents has completed undergraduate studies, positioning them within an educated demographic. This group is likely to be well-versed in modern trends, technological advancements, and sustainability issues, making them a valuable demographic for understanding the adoption of innovative technologies like EVs. Given their educational background, this group may possess the necessary knowledge to assess the practical and environmental benefits of EVs, making them potentially more receptive to adopting such technologies.
The second-largest group consists of individuals with a Master’s degree, accounting for 28.1% of the participants. This group is also highly educated and may have a deeper understanding of complex issues such as environmental sustainability, technological innovation, and socio-economic factors. Master’s degree holders often engage in critical thinking and are more likely to consider long-term benefits over short-term costs, which could influence their willingness to adopt EVs. Their higher level of education may make them more aware of the environmental impacts of conventional vehicles and more inclined to seek out sustainable alternatives. As educated consumers, their preferences and perceptions can significantly shape the market for EVs, particularly when it comes to making informed decisions regarding investments in green technologies.
A considerable portion of the participants, 18.4%, hold a high school diploma. This group represents individuals who have completed secondary education but may not have pursued higher education. While this demographic may not have the same depth of knowledge as those with a Bachelor’s or Master’s degree, they still represent a significant portion of the population and may bring a practical, more cost-sensitive perspective to the adoption of EVs. The views of high school diploma holders are crucial for understanding how broader segments of society view the feasibility and attractiveness of EVs, especially from an affordability and accessibility standpoint. This group may be more concerned with the immediate cost of EVs and the practicality of switching from conventional vehicles, highlighting potential barriers that need to be addressed in order to promote wider adoption.
Participants with a Doctorate or higher degree represent a smaller portion of the sample, making up 6.6%. This highly educated group is likely to have an advanced understanding of technological advancements and environmental issues, which could make them particularly receptive to the adoption of EVs. Their perspectives are valuable as they might offer insights into the potential for EVs to contribute to broader sustainability goals and their role in technological innovation. However, their relatively small proportion in the sample may limit the generalizability of their views across the wider population. Nevertheless, their opinions can provide in-depth insights into the potential for high-level policy development and strategic shifts toward sustainable transportation.
Finally, a small portion of participants, 4.1%, reported having no formal education. While this represents a minority in the sample, it is important to recognize that this group may have a different set of challenges and concerns regarding the adoption of EVs. Individuals without formal education may have limited exposure to information about environmental sustainability, technological innovations, and the advantages of EVs. Therefore, understanding their perspectives could shed light on the barriers they face, such as lack of awareness, lower levels of trust in new technologies, or concerns about affordability. Addressing these issues is critical for developing strategies that ensure inclusive access to green technologies like EVs.
In conclusion, the education level distribution reveals that the majority of participants are relatively highly educated, with a significant proportion holding a Bachelor’s or Master’s degree. This educational background is crucial for understanding how informed and receptive individuals may be to adopting EVs. The views of participants with lower levels of education are also important, as they may highlight challenges related to awareness, accessibility, and affordability. Together, the education levels of participants offer a comprehensive view of the diverse perspectives that could shape the adoption of EVs in Pakistan, emphasizing the need for targeted policies that address the specific concerns and knowledge gaps of different educational groups.
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	City of Residence
	Frequency
	Percent

	Lahore	
	69
	21.6

	Karachi
	73
	22.8

	Islamabad
	57
	17.8

	Sahiwal
	23
	7.2

	Other (please specify)
	98
	30.6


Source: author’s elaboration

The distribution of participants by city of residence reflects a diverse geographic representation, showcasing the reach of the study across various urban centers in Pakistan. The largest proportion of participants, 30.6%, reside in cities other than Lahore, Karachi, Islamabad, and Sahiwal, indicating that the study captured a wide array of perspectives from different regions. This diversity enhances the generalizability of the findings, as it includes participants from less prominent but significant urban areas, offering insights that extend beyond the major metropolitan centers.
Karachi, the country’s largest city and a major economic hub, follows closely with 22.8% of the sample. Given Karachi’s significant role in shaping economic trends, technological adoption, and environmental policies, the views of its residents are crucial for understanding the potential for EVs adoption in Pakistan’s most populous city. Karachi's exposure to pollution, traffic congestion, and air quality concerns makes its residents particularly relevant when studying attitudes towards sustainable transportation options.
Lahore, another key urban center, accounts for 21.6% of the sample. As a cultural and educational hub, Lahore represents a critical demographic for the adoption of green technologies, including EVs. With growing concerns about urban air quality and a rapidly increasing population, Lahore's residents are likely to be influenced by the pressing need for sustainable mobility solutions. The city’s role as a major center for business and education also suggests a higher potential for early adoption of innovative technologies.
Residents of Islamabad make up 17.8% of the sample. As the capital city, Islamabad’s relatively smaller population and higher socio-economic status offer a distinct perspective on EV adoption. The city’s residents may have a more favorable view of sustainable technologies, given the urban planning focus on environmental sustainability and modern infrastructure. Islamabad’s residents may also be more exposed to global trends in sustainable transportation, making them an important demographic for understanding the potential market for EVs in Pakistan’s political and policy-making circles.
The smallest group, comprising 7.2% of the sample, resides in Sahiwal. While a smaller proportion, this group is still vital for providing insights into EV adoption in smaller cities or emerging urban areas in Pakistan. Sahiwal’s residents may face unique challenges compared to those in larger cities, including infrastructure limitations, lower awareness levels, and affordability concerns. By including Sahiwal in the study, the research ensures a more comprehensive understanding of the factors influencing EV adoption across different urban settings, including both large metropolitan areas and smaller cities.
Overall, the city of residence distribution demonstrates that the study captures a broad spectrum of participants from both major cities and emerging urban areas. This geographic diversity enriches the research, providing a more nuanced understanding of how various urban contexts may influence the adoption of EVs in Pakistan.

[bookmark: _Toc186388925][bookmark: _Toc186410509][bookmark: _Toc186487102][bookmark: _Toc186487242][bookmark: _Toc186512702]Figure 7: City Residence for the Respondents shown in the Bar Chart
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[bookmark: _Toc186388939][bookmark: _Toc186410492][bookmark: _Toc186487081][bookmark: _Toc186512632]Table 6: Vehicle Ownership
	Vehicle Ownership
	Frequency
	Percent

	Yes, I own a conventional (gasoline/diesel) vehicle.
	209
	65.3

	Yes, I own an electric vehicle (EV)
	55
	17.2

	No, I do not own a vehicle
	56
	17.5


Source: author’s elaboration

The data reveals that the majority of respondents (65.3%) own conventional gasoline or diesel vehicles, while a smaller proportion (17.2%) own EVs. Additionally, 17.5% of respondents do not own any vehicle at all. This suggests that traditional vehicle ownership remains more prevalent in the sample, with EVsownership being relatively lower but still significant. The findings reflect the current state of vehicle ownership, highlighting the existing dominance of conventional vehicles and the emerging, though smaller, trend of EV adoption, offering valuable insights into the adoption patterns of conventional versus EVs within the sample.

[bookmark: _Toc186410510][bookmark: _Toc186487103][bookmark: _Toc186487243][bookmark: _Toc186512703]Figure 8: Vehicle Ownership for the Respondent’s Bar Chart
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Source: author’s elaboration

[bookmark: _Toc186410493][bookmark: _Toc186487082][bookmark: _Toc186512633]Table 7: Awareness of Electric Vehicles
	Awareness of EV	
	Frequency
	Percent

	I am very aware of electric vehicles and their features
	199
	62.2

	I have heard of electric vehicles but don’t know much about them
	104
	32.5

	I am not aware of electric vehicles at all
	17
	5.3


Source: author’s elaboration

The distribution of awareness regarding EVs shows that a significant majority of participants, 62.2%, are very aware of EVs and their features. This suggests that EVs are relatively well-known within the sample, with participants having a strong understanding of their attributes, benefits, and potential environmental impact. Such a high level of awareness could be reflective of the growing discussions around sustainable transportation solutions and the increasing visibility of EVs in the media and public spaces.
On the other hand, 32.5% of participants have heard of EVs but lack detailed knowledge about them. This group represents a substantial portion of the sample who may be familiar with the concept of EVs but are not fully informed about their technical specifications, environmental advantages, or practical applications. Only 5.3% of participants reported no awareness of EVs, indicating that the concept of EVs has permeated public consciousness to a considerable extent, although there remains room for further education and awareness-raising efforts.
[bookmark: _Toc186410494][bookmark: _Toc186487083][bookmark: _Toc186512634]Table 8: Demographics Profile Descriptive Statistics
	
	N
	Minimum
	Maximum
	Mean

	Age
	320
	1
	5
	2.75

	Gender
	320
	1
	3
	2.06

	Income Level
	320
	1
	5
	3.14

	Education Level
	320
	1
	5
	3.15

	City of Residence
	320
	1
	5
	3.02

	Vehicle Ownership
	320
	1
	3
	1.52

	Awareness of EV
	320
	1
	3
	1.43


Source: author’s elaboration

The demographic data analysis reveals that the sample encompasses a diverse range of participants. The age distribution, with a mean of 2.75, indicates that the majority of participants are in the middle age categories, suggesting that the sample represents a fairly balanced range of age groups, with a concentration in the 24-29 age range. Gender-wise, the mean of 2.06 reflects a higher representation of male participants compared to females, which could influence the perspectives shared in the study. However, this distribution could also be shaped by the nature of the sample and the demographic context in which the study was conducted.
In terms of income, the mean of 3.14 suggests that the participants generally belong to middle-income brackets, with a substantial number of individuals falling within the PKR 50,001–PKR 80,000 range. This indicates that the sample may not fully represent lower-income or wealthier groups, which could affect the generalizability of the findings across all income levels. The mean of 3.15 for education level implies that participants tend to have at least a Bachelor’s degree, with a substantial representation of those holding Master’s degrees. This suggests that the sample is composed of individuals with relatively higher levels of education, which could influence their views on technology adoption and environmental issues. The city of residence, with a mean of 3.02, indicates that the participants are fairly balanced between urban and semi-urban areas, with some residing in major cities like Lahore and Karachi, while others come from smaller cities and towns. In terms of vehicle ownership, the mean of 1.52 reflects that most participants do not own a vehicle, which might affect their attitudes towards EVs and transportation solutions. Finally, the mean of 1.43 for awareness of EVs suggests that overall, participants have limited knowledge of EVs, indicating the potential need for increased awareness and education on the subject.
[bookmark: _Toc186410495][bookmark: _Toc186487084][bookmark: _Toc186512635]Table 9: Descriptive Statistics for Variables
	Descriptive Statistics
	Mean
	Std. Deviation

	Technological Advancements
	19.69
	1.969

	Environmental Concerns
	20.67
	2.719

	Social Norms
	19.53
	3.001

	Social Media Influence
	19.47
	3.747

	Adoption of Electric Vehicles
	20.19
	2.885


Source: author’s elaboration

The descriptive statistics indicate that participants generally have a moderate agreement with the factors influencing the adoption of EVs, with some variation in the strength of these factors. Environmental Concerns, with the highest mean of 20.67, shows that participants are particularly attuned to the environmental impact of transportation and are likely to view EVs as a solution to address these issues. This is closely followed by the Adoption of EVs itself, with a mean of 20.19, reflecting a reasonable level of acceptance of EVs in the sample. Technological Advancements and Social Norms also play important roles, with means of 19.69 and 19.53 respectively, indicating that participants recognize the importance of innovation and societal influences in shaping their attitudes towards EVs.
However, the lowest mean is observed for Social Media Influence, at 19.47, suggesting that while social media has a presence in shaping participants' views on EVs, its impact is somewhat less pronounced compared to environmental concerns or technological advancements. The standard deviations reveal some degree of variability in the responses, particularly for Social Media Influence, which has a relatively high standard deviation of 3.747. This suggests a range of opinions regarding the influence of social media, with some participants likely being highly influenced by online content, while others remain indifferent. In contrast, factors like Technological Advancements and Environmental Concerns show relatively more consistency, as indicated by their lower standard deviations, suggesting that these variables are more uniformly perceived across the sample.
[bookmark: _Toc186410496][bookmark: _Toc186487085][bookmark: _Toc186512636]Table 10: Correlation Analysis
	Variable
	TA
	EC
	SN
	SMI
	AEV

	TA (Technological Advancements)
	1
	0.684**
	0.561**
	0.379**
	0.557**

	EC (Environmental Concerns)
	0.684**
	1
	0.729**
	0.347**
	0.721**

	SN (Social Norms)
	0.561**
	0.729**
	1
	0.552**
	0.769**

	SMI (Social Media Influence)
	0.379**
	0.347**
	0.552**
	1
	0.504**

	AEV (Adoption of Electric Vehicles)
	0.557**
	0.721**
	0.769**
	0.504**
	1


The values represent Pearson correlations. Sig. (2-tailed) = 0.000 for all correlations.
Source: author’s elaboration

The correlation table further illustrates the interconnectedness between the various factors influencing EVs(EV) adoption, directly supporting the hypotheses proposed in the study.
Hypothesis 1: Technological advancements positively influence environmental concerns (H1)
Technological advancements (TA) demonstrate a robust positive relationship with environmental concerns (EC), with a correlation coefficient of 0.684**. This strong association indicates that as awareness of technological progress grows, so does concern about environmental issues. The finding supports H1 by showing that innovations, such as EV technology, align with individuals’ increasing awareness of environmental benefits.
Hypothesis 2: Technological advancements positively influence social norms (H2)
The significant correlation between technological advancements and social norms (0.561**) validates H2. This suggests that as people recognize the potential of new technologies, societal acceptance of these technologies also increases. For example, the visibility of EV advancements can normalize their adoption within social groups.
Hypothesis 3: Technological advancements positively influence social media influence (H3)
The correlation between technological advancements and social media influence (0.379**) supports H3, indicating that digital platforms play a crucial role in promoting new technologies. Social media can amplify the reach of technological innovations, making them more accessible and acceptable to society.
Hypothesis 4: Technological advancements positively influence EV adoption (H4)
The significant correlation between technological advancements and EV adoption (0.557**) corroborates H4. This underscores the role of technological progress, such as improved battery life and charging infrastructure, in increasing the likelihood of EV adoption.
Hypothesis 5: Environmental concerns positively influence social norms (H5)
Environmental concerns show a strong correlation with social norms (0.729**), supporting H5. This highlights the collective societal effort to address environmental issues, which promotes norms surrounding sustainable practices, including EV adoption.
Hypothesis 6: Environmental concerns positively influence social media influence (H6)
A positive correlation between environmental concerns and social media influence (0.347**) supports H6, indicating that rising environmental awareness translates into increased exposure to sustainability-related messages on social platforms.
Hypothesis 7: Environmental concerns positively influence EV adoption (H7)
The significant correlation between EC and EV adoption (0.721**) confirms H7. This demonstrates that greater environmental awareness drives adoption by aligning with individuals' sustainable values and practices.
Hypothesis 8: Social norms positively influence EV adoption (H8)
The strongest correlation between social norms and EV adoption (0.769**) validates H8. This indicates that societal expectations and perceptions of sustainability play a crucial role in shaping individual attitudes and decisions regarding EV adoption.
Hypothesis 9: Social media influence positively influences EV adoption (H9)
The moderate yet significant correlation between social media influence (SMI) and EV adoption (0.504**) supports H9. This shows that social media platforms contribute to spreading sustainability messages and reinforcing social norms, thereby accelerating EV adoption.

These results emphasize the multidimensional nature of EV adoption, where technological advancements, environmental concerns, and social norms not only have independent impacts but are also intricately linked in shaping behaviors and attitudes toward sustainable technologies.
[bookmark: _Toc186388945]The study examines the factors influencing youth's intention to adopt EVs, focusing on technological advancements, environmental concerns, and social norms. Hypotheses H1, H2, and H3 suggest that each factor significantly affects adoption intentions. The findings reveal that environmental concerns and social norms have a strong positive influence on youth's intention to adopt EVs, while technological advancements show a weaker, non-significant effect. The results emphasize the greater importance of environmental and social factors over technological innovations in driving youth's adoption of EVs.
[bookmark: _Toc186410497][bookmark: _Toc186487086][bookmark: _Toc186512637]Table 11: Regression Results for Predictors of EV Adoption
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate	
1.690

	0.813
	.661
	.657
	

	ANOVA

	
	Sum of Squares
	df
	Mean Square
	F

	Regression
	1755.731
	4
	438.933
	153.688

	Residual
	899.641
	315
	2.856
	

	Total
	2655.372
	319
	
	

	Regression
	1755.731
	4
	438.933
	153.688


Source: author’s elaboration

The model summary provides strong support for the hypotheses related to youth's intention to adopt EVs (AEV). Hypothesis H1 posits that technological advancements influence EV adoption. The model shows that while technological advancements are included as a predictor, they have a weaker, less significant effect compared to other factors. This is reflected in the relatively smaller contribution of technological advancements to the variance in EV adoption, with an R-value of 0.813.
Hypothesis H2 suggests that environmental concerns significantly affect EV adoption. The findings strongly support this hypothesis, as environmental concerns emerge as a key predictor with a substantial influence on youth's intention to adopt EVs. This is further evidenced by the high R Square value of 0.661, indicating that environmental concerns account for a significant portion of the variance in AEV adoption.
Hypothesis H3 posits that social norms play a significant role in EV adoption, which is also validated by the model. Social norms show a strong and positive impact on EV adoption intentions, contributing notably to the explained variance. The combination of all four predictors—Social Media Influence, Environmental Concerns, Technological Advancements, and Social Norms—accounts for a significant portion of the variability in adoption behavior.
[bookmark: _Toc186388946]The ANOVA results (F = 153.688, p < 0.001) further confirm the overall statistical significance of the model, indicating that these predictors collectively have a meaningful impact on the adoption of EVs. The low p-value reinforces the reliability of the model, suggesting that the relationships between these predictors and AEV adoption are robust and not due to chance.
[bookmark: _Toc186410498][bookmark: _Toc186487087][bookmark: _Toc186512638]Table 12: Coefficient Analysis of Key Predictors on EV Adoption
	
	Unstandardized Coefficients
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	(Constant)	
	1.700
	.965
	Beta
	1.762
	.079

	Technological Advancements
	.049
	.067
	.033
	.728
	.467

	Environmental Concerns
	.360
	.059
	.339
	6.101
	.000

	Social Norms
	.410
	.052
	.426
	7.869
	.000

	Social Media Influence
	.107
	.031
	.139
	3.456
	.001


Dependent Variable: Adoption of EVs
Source: author’s elaboration

The results from the regression analysis reveal that environmental concerns (β = 0.360, p < 0.001) and social norms (β = 0.410, p < 0.001) significantly influence the outcome variable, indicating that as these factors increase, so does the intention to adopt EVs. Social media influence also has a positive effect (β = 0.107, p = 0.001), suggesting that social media can enhance adoption intention. However, technological advancements (β = 0.049, p = 0.467) did not significantly contribute to the prediction of adoption intention, indicating a weaker or no influence. The findings imply that environmental concerns, social norms, and social media play a vital role in shaping youth's intention to adopt EVs, while technological advancements have a minimal impact.
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Description automatically generated]Figure 9: Histogram of Standardized Residuals
Source: author’s elaboration

This histogram illustrates the standardized residuals of the regression model predicting the adoption of EVs. The distribution is approximately normal, as indicated by the bell curve, with a mean near zero (7.29E-16) and standard deviation of 0.994. The high central peak suggests most residuals are close to zero, indicating good model fit with N = 320 observations.
[bookmark: _Toc186410512][bookmark: _Toc186487105][bookmark: _Toc186487245][bookmark: _Toc186512705]Figure 10: P-P Plot Indicating Residual Normality
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              Source: author’s elaboration

The Normal P-P Plot of standardized residuals for the regression model assessing the adoption of EVs shows how closely the observed cumulative probabilities align with the expected cumulative probabilities under a normal distribution. Points clustering along the diagonal line indicate that residuals are normally distributed, which supports the assumption of normality in regression analysis. However, deviations at the extremes suggest slight non-normality, which might need further assessment depending on model requirements.
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Description automatically generated]Figure 11: Scatterplot of Predicted Values vs. EV Adoption
Source: author’s elaboration

The scatterplot displays a positive correlation between the regression-adjusted (PRESS) predicted values and the actual adoption of EVs, indicating a strong predictive relationship. Most data points are clustered in the predicted value range of 15 to 25, suggesting the model performs well in this range with minor deviations. A few outliers exist at the lower end of the predicted values, highlighting cases where the model may underperform or where the data deviates from the expected pattern.



[bookmark: _Toc186410499][bookmark: _Toc186487088][bookmark: _Toc186512639]Table 13: Hypothesis Testing Results for Predictors of EVs Adoption
	Hypothesis
	Variable
	Beta (β)
	p-value
	Result
	Conclusion

	H1: Technological advancements positively influence the adoption of EVs.
	Technological Advancements
	0.033
	0.467
	Rejected
	Not a significant predictor.

	H2: Environmental concerns positively influence the adoption of EVs.
	Environmental Concerns
	0.339
	<0.001
	Accepted
	Significant positive influence.

	H3: Social norms positively influence the adoption of EVs.
	Social Norms
	0.426
	<0.001
	Accepted
	Strongest significant influence.


Source: author’s elaboration

The analysis of the regression results indicates that environmental concerns and social norms significantly influence youth's intention to adopt EVs, with social norms having the strongest impact. The positive and significant relationship between environmental concerns (β = 0.339, p < 0.001) and EV adoption suggests that individuals who are more aware of environmental issues are more likely to show a favorable attitude toward adopting EVs. This aligns with previous literature, which highlights the importance of environmental consciousness in shaping sustainable behaviors. Similarly, the strong influence of social norms (β = 0.426, p < 0.001) on adoption intention underscores the role of societal influence, where individuals are more likely to adopt EVs if they perceive that it is a socially accepted and normative behavior within their community or peer group.
On the other hand, technological advancements (β = 0.033, p = 0.467) were found to have no significant effect on the intention to adopt EVs. This result led to the rejection of H-1, indicating that, in the context of this study, the technological aspects of EVs may not be as influential in shaping youth intentions as anticipated. This finding challenges the assumption that technological innovation is a primary driver of adoption, at least in the case of younger demographics. As a result, Hypotheses H1 and H3 are supported, highlighting the critical role of environmental concerns and social norms in influencing EV adoption. These insights suggest that policymakers and marketers might focus more on environmental campaigns and societal influencers to drive the adoption of EVs, rather than emphasizing technological advancements alone.
[bookmark: _Toc186410500][bookmark: _Toc186487089][bookmark: _Toc186512640]Table 14: Hypotheses Testing the Moderating Role of SM on Key Predictors of EVs Adoption
	Hypothesis 
	Description

	H4m
	Social media moderates the relationship between technological advancements and the adoption of EVs.

	H5m
	Social media moderates the relationship between environmental concerns and the adoption of EVs.

	H6m
	Social media moderates the relationship between social norms and youth's intention to adopt EVs.


Source: author’s elaboration

	Path (Predictor → Moderator → Outcome)
	R²
	F
	Conditional Effects of Predictor (X)
	Interpretation of Results

	TA → SM → AE
	0.4576
	88.8583
	Significant at all levels of SM
	Interaction effect significant; SM moderates TA's influence.

	EC → SM → AE
	0.6111
	165.5033
	Significant at all levels of SM
	Interaction effect significant; SM moderates EC's influence.

	SN → SM → AE
	0.6008
	158.4953
	Significant, but no moderation effect
	Interaction effect not significant; SM does not moderate SN's influence.


According to the findings, social media acts as a moderator in the relationship between the factors that influence young people's intention to buy electric vehicles. Specifically, for H4m, social media strengthens the effect of technological advancements on adoption intention. H5m is supported as social media enhances the impact of environmental concerns on youth's EV adoption. However, for H5m, social media does not significantly moderate the relationship between social norms and adoption intention. Overall, social media is an important moderator for technological and environmental influences on EVs adoption.
[bookmark: _Toc186410501][bookmark: _Toc186487090][bookmark: _Toc186512641] Table 15: Moderation Analysis Results for the Role of SM on Predictors of EVs Adoption Intention
Source: author’s elaboration

The results of the moderation analysis indicate that social media (SM) plays a significant role in moderating the relationship between technological advancements (TA) and environmental concerns (EC) with youth’s intention to adopt electric vehicles (AE). Specifically, the interaction effects for both the pathways TA → SM → AE and EC → SM → AE were significant at all levels of social media usage, suggesting that social media amplifies the impact of technological advancements and environmental concerns on the intention to adopt EVs. This finding highlights the powerful influence of social media platforms in shaping perceptions and reinforcing the importance of both technology and environmental consciousness in driving the adoption of EVs among youth. Social media may act as a conduit through which information related to these factors is disseminated, enhancing their influence on adoption intention.
However, when examining the relationship between social norms (SN) and the intention to adopt EVs, no significant moderation effect was found for social media. This indicates that social media does not appear to play a moderating role in the influence of social norms on youth's intention to adopt EVs. While social norms have a strong direct effect on adoption intention, social media does not appear to enhance or diminish this relationship. This suggests that social norms may operate independently of social media, and their influence on behavior may be shaped more by face-to-face interactions or broader societal trends rather than by online discussions or trends. This finding provides valuable insights into the varying ways in which different factors interact with social media in influencing EV adoption, emphasizing the need for targeted strategies that leverage social media in some contexts but not others.












[bookmark: _Toc186410502][bookmark: _Toc186487091][bookmark: _Toc186512642]Table 16: Moderation Analysis of Social Media's Impact
	Hypothesis
	Variable
	Beta (β)
	p-value
	Result
	Conclusion

	H4m: Social media moderates the relationship between Technological Advancements and EV adoption.
	Technological Advancements x Social Media
	-0.0607
	<0.001
	Accepted
	Significant moderation effect.

	H5m: Social media moderates the relationship between Environmental Concerns and EV adoption.
	Environmental Concerns x Social Media
	-0.0255
	<0.001
	Accepted
	Significant moderation effect.

	H6m: Social media moderates the relationship between Social Norms and EV adoption.
	Social Norms x Social Media
	-0.0015
	0.769
	Rejected
	No significant moderation effect.


Source: author’s elaboration

The analysis shows that social media significantly moderates the relationship between technological advancements and environmental concerns with the adoption of EVs. Specifically, the interaction effects for both technological advancements x social media (β = -0.0607, p < 0.001) and environmental concerns x social media (β = -0.0255, p < 0.001) were found to be significant, indicating that social media enhances the influence of these factors on EV adoption. However, for the relationship between social norms and EV adoption (social norms x social media), the interaction effect was not significant (β = -0.0015, p = 0.769), suggesting that social media does not moderate the impact of social norms on EV adoption.










[bookmark: _Toc186410514][bookmark: _Toc186487107][bookmark: _Toc186487247][bookmark: _Toc186512707][bookmark: _Toc186388930]Figure 12: SEM of Predictors and Social Media Influence[image: ]
Source: author’s elaboration

The structural equation model (SEM) evaluates the relationships among key factors influencing EVs adoption. Technological Advancements (T_A), Environmental Concerns (E_C), and Social Norms (S_C) are identified as independent latent variables, each measured by observable indicators (TA1-TA5, EC1-EC5, and SN1-SN5). Social Media Influence (S_M) acts as a moderator, connecting with Adoption of Electric Vehicles (A_E), the dependent variable, measured through AE1-AE5. Factor loadings demonstrate strong indicator reliability, with values mostly above 0.7, reflecting good measurement validity. The model highlights significant direct and indirect effects, showing how external factors and social media influence youth intention toward EVA.
[bookmark: _Toc186658367]Discussion
[bookmark: _Toc186658368]Overview of Key Findings
The course work reveals significant insights into the factors influencing the adoption of EVs. The results indicate that the model explains 81.3% of the variance in EV adoption (R = 0.813), demonstrating a robust relationship between the predictors—Social Media Influence, Environmental Concerns, Technological Advancements, and Social Norms—and EVs adoption behavior. Among these, environmental concerns and social norms emerge as the strongest predictors, with significant positive effects on youth's intention to adopt EVs. In contrast, technological advancements exhibit a weaker, non-significant impact on adoption.
In terms of hypotheses, the findings show mixed support. H1, which posits that technological advancements influence EV adoption, is not supported as technological advancements contribute minimally to the variance in adoption intentions. On the other hand, H2 and H3 are strongly supported. H2 confirms that environmental concerns significantly affect EV adoption, while H3 validates the importance of social norms as a key factor influencing youth's intention to adopt EVs.
These results underscore the importance of environmental and social considerations over technological factors in shaping adoption behaviors. From a broader perspective, the findings align with the research objectives by highlighting the critical role of societal influence and environmental awareness in promoting EVs adoption. This suggests that strategies to enhance EV adoption should prioritize addressing environmental concerns and leveraging social norms rather than relying solely on technological advancements.
[bookmark: _Toc186658369]Interpretation of Results
Relationship Between Variables
The findings are consistent with prior research, affirming the significant influence of Environmental Concerns (EC) and Technological Advancements (TA) on the adoption of EVs. In Pakistan's collectivist society, Social Norms (SN) play a particularly strong role in shaping youth decisions, reflecting the cultural importance of group influence. Social Media (SM) further amplifies these effects by enhancing awareness and reshaping perceptions, making it a critical factor in encouraging positive attitudes toward EV adoption.
Theoretical Implications
The study contributes to the Theory of Planned Behavior (TPB) by introducing Social Media (SM) as a moderating factor, highlighting its significant role in influencing environmentally responsible behaviors among youth. By incorporating SM into the TPB framework, the research underscores its potential to bridge the gap between intention and behavior, offering a nuanced understanding of how youth are motivated to adopt sustainable practices.
Practical Implications
The findings suggest actionable strategies for stakeholders. Policymakers are encouraged to integrate Social Media (SM) into campaigns to raise awareness about EVs and foster a culture of sustainability. Businesses can leverage these insights by designing affordable, eco-friendly, and technologically appealing EVs that align with youth preferences and demands. This dual approach can effectively address barriers to EV adoption while meeting the expectations of environmentally conscious young consumers.
[bookmark: _Toc186658370]Comparison with Previous Studies
The findings of this study resonate with prior research on the adoption of EVs, both in global and localized contexts. Abbasi et al. (2021) employed the Unified Theory of Acceptance and Use of Technology (UTAUT) to investigate consumer motivations for EV adoption, highlighting the critical role of technological and environmental benefits. However, this study goes further by incorporating social media (SM) as a moderating factor, which has been largely underexplored in developing countries. Similarly, Ahmad et al. (2024) extended the UTAUT framework by examining the role of charging infrastructure, yet they did not address the influence of cultural dimensions such as social norms (SN), which this research finds particularly salient in Pakistan's collectivist society.
Bennett & Vijaygopal (2018) examined consumer attitudes towards EVs through the lens of product user stereotypes and self-image congruence, emphasizing individualistic motivations. Contrastingly, this study identifies SN as a stronger determinant in shaping youth decisions in a collectivist setting, corroborating findings by Chen & Weng (2024), who explored the impact of societal values on EV adoption in China. This underscores the importance of cultural context, as collectivist societies tend to prioritize community-driven decision-making over individual preferences.
Social media's role as an influencer is increasingly recognized in the literature. Alvalin & Sugiarto (2024) and Cattapan et al. (2023) highlighted the impact of social media influencers (SMIs) on pro-environmental behavior and purchase intentions for EVs. This study aligns with their findings by showing how SM amplifies awareness and shapes perceptions, but it also extends their work by explicitly modeling SM as a moderating factor within the Theory of Planned Behavior (TPB). This contribution addresses a gap identified by Maryam & Asadullah  (2023), who called for a deeper exploration of SM’s long-term impact on EV adoption.
Moreover, this study supports the work of Goel et al. (2021,2023), who used moderated mediation models to explore the complex interplay of technological, psychological, and socio-environmental factors in EV adoption. While their research emphasized the role of perceived risks and benefits, this study focuses on the combined effects of SN and SM in driving youth behavior, providing a nuanced understanding of how digital platforms can influence decision-making processes in emerging markets.
In terms of environmental awareness and its role in consumer intentions, the findings are consistent with Mustafa et al. (2024), who demonstrated that environmental awareness and self-identification significantly impact EV adoption. However, this study adds to the discourse by highlighting the dynamic interaction between environmental concerns (EC) and SM, a relationship that has not been extensively explored in prior research.
Finally, the comparison with Wu et al. (2022), who extended TPB to include psychological predictors for EV adoption, reveals that incorporating digital and cultural elements, such as SM and SN, significantly enhances the explanatory power of existing models. The unique contribution of this study lies in its focus on Pakistan’s urban youth, a demographic often overlooked in global EV adoption studies, and its use of Structural Equation Modeling (SEM) for robust analysis, as recommended by Khazaei & Tareq (2021).
In summary, this study aligns with and extends prior research by emphasizing the importance of cultural and socio-economic contexts, particularly in collectivist societies. It highlights the evolving role of SM in moderating traditional determinants of EV adoption and offers a localized perspective on the complex interplay of factors influencing youth behavior in developing countries.
[bookmark: _Toc186658371]Strengths of the Study
This study possesses several key strengths that enhance its contribution to the existing body of knowledge on EVs adoption. Firstly, its focus on urban youth as the target demographic is particularly notable. Urban youth are not only early adopters of technological innovations but also influential in shaping public opinion and societal trends. By concentrating on this group, the course work provides a nuanced understanding of the factors driving EV adoption within a demographic that is pivotal to the future of sustainable mobility in Pakistan.
Secondly, the inclusion of social media (SM) as a moderating factor is a significant advancement in the field. While previous studies have acknowledged the role of technological and environmental considerations, this research uniquely highlights the impact of SM in shaping perceptions, spreading awareness, and influencing behavioral intentions. This is particularly relevant in the context of Pakistan, where social media platforms have a growing and transformative influence on consumer behavior, especially among younger populations. By modeling SM within the framework of the Theory of Planned Behavior (TPB), the study captures the interplay between digital connectivity and traditional socio-cultural dynamics.
Another major strength of this study is its methodological rigor, particularly its use of Structural Equation Modeling (SEM) for analysis. SEM is a robust statistical technique that allows for the simultaneous examination of multiple relationships among variables, providing comprehensive insights into the complex interplay of factors influencing EV adoption. This methodological choice not only ensures the reliability and validity of the findings but also aligns with best practices in contemporary social science research.
Finally, the study addresses a significant gap in the literature by offering localized insights into EV adoption in Pakistan’s urban settings. In a landscape dominated by research from developed countries, this study contributes to a more balanced understanding by emphasizing the unique cultural, economic, and social dynamics of a developing country. These insights are particularly valuable for policymakers, marketers, and stakeholders aiming to promote sustainable mobility solutions in similar contexts.
[bookmark: _Toc186658372]Limitations of the Study
Despite its strengths, the study is not without limitations. A primary limitation is its cross-sectional research design, which inherently restricts the ability to establish causal relationships between variables. While the findings provide valuable correlations and insights, they cannot conclusively determine the directionality or causality of the observed relationships. Future research could address this limitation by employing longitudinal designs, which would allow for the examination of changes in behavior and attitudes over time.
Another limitation lies in the study's focus on urban populations. By concentrating exclusively on urban youth, the research does not capture the dynamics and factors influencing EV adoption in rural areas, where socio-economic conditions, infrastructural availability, and cultural attitudes may differ significantly. Rural areas represent a substantial portion of Pakistan’s population, and understanding their perspective is crucial for developing comprehensive and inclusive strategies for EV adoption.
Additionally, the reliance on self-reported data may introduce biases such as social desirability or inaccuracies in recalling information. While efforts were made to ensure the reliability of the data, future research could benefit from integrating objective measures or observational data to complement self-reported responses.
Lastly, the thesis focuses on a limited set of variables within the TPB framework and the moderating role of SM. While these factors are critical, there may be other psychological, environmental, and policy-related variables influencing EV adoption that were not considered. Broadening the scope of this study to incorporate these factors could offer a more comprehensive understanding of the phenomenon.
In summary, although this thesis interprets the adoption of electric vehicles (EVs) among urban youth in Pakistan, addressing these limitations in future research could significantly improve its relevance and impact.
[bookmark: _Toc186658373]Conclusion
This study offers significant insights into the factors influencing the adoption of EVs among urban youth in Pakistan, with a particular emphasis on environmental concerns, social norms, and the moderating role of social media. The results reveal that environmental concerns and social norms are the strongest predictors of youth's intention to adopt EVs, while technological advancements show minimal impact. The research highlights the critical role of societal and cultural influences, particularly in collectivist societies like Pakistan, where social norms and peer influence are paramount in shaping adoption behaviors. The incorporation of social media as a moderating factor provides a nuanced understanding of how digital platforms amplify the influence of traditional predictors like environmental awareness and social norms. By integrating social media into the Theory of Planned Behavior (TPB), this study enhances the understanding of how online platforms can bridge the gap between intention and behavior, particularly in the context of environmentally responsible decision-making. This study makes a valuable contribution to the existing literature by emphasizing the importance of cultural and socio-economic contexts in shaping EV adoption. It offers actionable insights for policymakers, businesses, and stakeholders, suggesting that strategies to promote EV adoption should prioritize environmental concerns and social norms, while leveraging social media to engage youth and spread awareness. Additionally, the methodological rigor, particularly the use of SEM, ensures the reliability and validity of the findings.
However, the study also has limitations, including its cross-sectional design, focus on urban populations, and reliance on self-reported data. Future research could address these limitations by exploring longitudinal designs, expanding the scope to include rural areas, and integrating objective measures to provide a more comprehensive understanding of the factors influencing EV adoption. Overall, This study emphasizes the growing influence of social media and cultural factors in promoting the adoption of sustainable mobility solutions, providing insights that are especially pertinent to emerging markets and developing nations. By addressing the identified limitations in future research, scholars and practitioners can further refine strategies to accelerate EV adoption and promote environmentally sustainable practices in Pakistan and beyond.
Discussion
Conclusion
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Impact of Youth Intention towards Electronic Vehicles with Moderating Role of Social Media.
Age:
18 – 24 years    25 – 34 years
35 – 44 years    45 – 54 years
55 – 64 years    65 years and above
2. Gender:
Male            Female                Prefer not to say
3. Income Level:
Below PKR 30,000                               PKR 30,000 – PKR 50,000
PKR 50,001 – PKR 80,000                  PKR 80,001 – PKR 120,000
PKR 120,001 and above

4. Education Level:
No formal education                                High school diploma or equivalent
Bachelor’s degree                                     Master’s degree
Doctorate or higher
5. City of Residence:
Lahore         Karachi   Islamabad   Sahiwal              Other (please specify) __________
6. Vehicle Ownership:
a. Yes, I own a conventional (gasoline/diesel) vehicle.
b. Yes, I own an electric vehicle (EV).
c. No, I do not own a vehicle.
7. Awareness of Electric Vehicles:
a. I am very aware of electric vehicles and their features.
b. I have heard of electric vehicles but don’t know much about them.
c. I am not aware of electric vehicles at all.







To what extent do you agree or disagree with Social Media Influence? Please tick (√) one box for each item. (Please rate where 1= strongly disagree and 5= Strongly Agree)
	
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	TA1: I believe advancements in electric vehicle battery technology have improved their appeal.
	
	
	
	
	

	TA2: The availability of charging stations makes me more likely to consider buying an electric vehicle.
	
	
	
	
	

	TA3: I think electric vehicles are more innovative compared to traditional vehicles.
	
	
	
	
	

	TA4: The improvement in electric vehicle range (distance per charge) has made them more practical.
	
	
	
	
	

	TA5: Technological advancements in electric vehicle performance make them more competitive with fuel-powered vehicles.
	
	
	
	
	


To what extent do you agree or disagree with Social Media Influence? Please tick (√) one box for each item. (Please rate where 1= strongly disagree and 5= Strongly Agree)
	
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	EC1: I am concerned about the negative environmental impact of fuel-powered vehicles.
	
	
	
	
	

	EC2: I believe adopting electric vehicles can reduce carbon emissions.
	
	
	
	
	

	EC3: I am motivated to adopt electric vehicles to contribute to environmental sustainability.
	
	
	
	
	

	EC4: The pollution caused by traditional vehicles worries me.
	
	
	
	
	

	EC5: Electric vehicles are a good solution to the climate change problem.
	
	
	
	
	


To what extent do you agree or disagree with Social Media Influence? Please tick (√) one box for each item. (Please rate where 1= strongly disagree and 5= Strongly Agree)
	
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	SN1: Many people in my social circle prefer electric vehicles.
	
	
	
	
	

	SN2: I would be more likely to buy an electric vehicle if I saw more people driving them.
	
	
	
	
	

	SN3: Society increasingly favors the use of environmentally friendly transportation like electric vehicles.
	
	
	
	
	

	SN4: I feel pressure from my peers to adopt more eco-friendly products, including electric vehicles.
	
	
	
	
	

	SN5: It is socially responsible to use electric vehicles.
	
	
	
	
	


To what extent do you agree or disagree with Social Media Influence? Please tick (√) one box for each item. (Please rate where 1= strongly disagree and 5= Strongly Agree)
	
	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree

	SM1: I see frequent discussions about electric vehicles on social media.
	
	
	
	
	

	SM2: Social media has influenced my perception of electric vehicles.
	
	
	
	
	

	SM3: Positive information about electric vehicles on social media makes me more inclined to consider them.
	
	
	
	
	

	SM4: Social media reviews and opinions have shaped my attitude towards electric vehicles.
	
	
	
	
	

	SM5: I rely on social media to learn about new advancements in electric vehicle technology.
	
	
	
	
	


To what extent do you agree or disagree with Social Media Influence? Please tick (√) one box for each item. (Please rate where 1= strongly disagree and 5= Strongly Agree)
	
	Strongly Disagree 
	Disagree
	Neutral
	Agree
	Strongly Agree

	AE1: I am seriously considering buying an electric vehicle in the near future.
	
	
	
	
	

	AE2: If I were to buy a new car, I would prefer an electric vehicle over a fuel-powered one.
	
	
	
	
	

	AE3: I believe electric vehicles are a better long-term investment compared to fuel-powered vehicles.
	
	
	
	
	

	AE4: I am willing to switch to an electric vehicle to reduce my carbon footprint.
	
	
	
	
	

	AE5: I am interested in learning more about electric vehicles before making a purchase decision.
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