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Abstract 

This research investigates consumer perception of green delivery options powered by electric vehicles 

(EVs) and their influence on brand loyalty and purchase decisions. As sustainability increasingly shapes 

consumer behavior, EVs have become a vital enabler of eco-friendly last-mile logistics. 

The study explores the advantages, challenges, and additional features of EV-based delivery systems 

and examines their impact on consumer attitudes toward brand sustainability. Using advanced sentiment 

analysis, statistical methods, and hypothesis testing, the study highlights key drivers such as environmental 

responsibility, reliability, cost-effectiveness, and innovation in shaping consumer preferences. 

Findings reveal that green delivery initiatives significantly enhance brand loyalty and willingness to pay 

a premium, particularly among environmentally conscious consumers. However, challenges such as cost, 

awareness, and infrastructure remain critical barriers. The insights from this study provide actionable 

recommendations for businesses to adopt sustainable delivery models, improve customer trust, and gain a 

competitive edge in the market. 

 

Keywords 

1. Electric Vehicles (EVs): Vehicles powered by electricity, offering a sustainable alternative to fossil 

fuel-based transportation. 

2. Green Delivery Options: Environmentally conscious logistics practices leveraging EVs and other 

sustainable technologies to reduce carbon footprints. 

3. Consumer Perception: How consumers view, interpret, and respond to EV-based delivery solutions 

and their environmental impact. 

4. Brand Loyalty: The commitment of consumers to continue buying from a brand due to its eco-

friendly practices and values. 

5. Purchase Decisions: The factors influencing consumers' choices to buy from brands offering EV-

based delivery options. 

6. Sustainability: The practice of minimizing environmental harm through responsible use of resources, 

especially in delivery and logistics. 

7. E-Commerce Logistics: The planning and execution of product deliveries for online retail, 

increasingly incorporating green solutions. 

8. Carbon Emissions: Greenhouse gas emissions produced by transportation systems, which green 

delivery aims to reduce. 
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9. Corporate Social Responsibility (CSR): A company’s initiatives to address societal and 

environmental issues, such as adopting EVs for delivery. 

10. Environmental Awareness: The knowledge and concern of consumers about environmental issues, 

driving their preferences for green delivery options. 

 

Introduction 

In recent years, the growing concerns over environmental sustainability and climate change have spurred 

a global shift towards eco-friendly practices across various industries. 

The transportation and logistics sector, known for its significant carbon footprint, has been at the forefront 

of this transformation, with electric vehicles (EVs) emerging as a key solution for reducing greenhouse 

gas emissions. Green delivery options, which utilize EVs, have gained increasing attention as businesses 

strive to align with consumer expectations for sustainable practices and governmental policies promoting 

carbon neutrality. 

This thesis explores the consumer perception of electric vehicles in green delivery options and their 

influence on brand loyalty and purchase decisions. With the rise of e-commerce and doorstep delivery 

services, consumers are increasingly exposed to environmentally friendly delivery choices, creating an 

opportunity for businesses to differentiate themselves and build lasting customer relationships. 

The adoption of EVs in delivery services not only underscores corporate social responsibility (CSR) 

initiatives but also plays a pivotal role in shaping consumer trust and preference for brands that prioritize 

sustainability. 

However, despite the growing interest in green logistics, there remains a gap in understanding how 

consumers perceive the adoption of EVs for deliveries and the extent to which these perceptions influence 

their loyalty and purchasing behavior. 

This thesis aims to bridge this gap by investigating the underlying factors that drive consumer preferences 

and their implications for brand strategies. 

The study is particularly relevant in the context of the increasing emphasis on achieving global 

sustainability goals, such as those outlined in the United Nations Sustainable Development Goals (SDGs). 

It will provide actionable insights into how businesses can leverage green delivery options to enhance 

their competitive edge, foster brand loyalty, and cater to the environmentally conscious consumer base. 

Through a combination of primary data collected via structured surveys and secondary data from academic 

and industry sources, this research seeks to answer critical questions about consumer attitudes toward EVs 

in delivery systems and their impact on brand perception. 

The findings aim to contribute to the existing body of knowledge on sustainable consumer behavior and 

provide strategic recommendations for businesses looking to adopt EV-based delivery solutions. 

 

Objectives 

1. To examine the impact of green delivery options utilizing electric vehicles on consumer perceptions 

of brand sustainability. 

2. To identify the relationship between EV-based delivery services and consumer brand loyalty. 

3. To evaluate how green delivery initiatives influence consumers’ willingness to pay a premium for 

products and services. 

4. To investigate the role of environmental awareness in shaping consumer preferences for green 

delivery options. 

http://www.ijfmr.com/
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5. To determine the extent to which EV delivery options influence purchase decisions across different 

consumer demographics. 

 

Literature Review 

1. Sustainability in Transportation and Logistics: - 

The transportation and logistics industry is one of the largest contributors to greenhouse gas emissions 

globally. As consumers and governments increasingly prioritize sustainability, there is a growing demand 

for green logistics solutions, including the adoption of electric vehicles (EVs). Studies by Smith et al. 

(2021) and Johnson & Lee (2022) emphasize the pivotal role of EVs in achieving carbon-neutral supply 

chains and meeting sustainability goals. These studies highlight that consumers are more inclined to 

support brands that actively engage in environmentally friendly practices. 

2. Consumer Perception of Electric Vehicles: - 

Consumer perception plays a critical role in the adoption of EV-based solutions. Research by Brown et 

al. (2020) found that while consumers acknowledge the environmental benefits of EVs, concerns about 

operational reliability and costs persist. Similarly, Green & Carter (2019) identified that clear 

communication of EV benefits can significantly influence positive consumer attitudes. These insights 

suggest that effective awareness campaigns can enhance public trust in EV technology, particularly for 

logistics and delivery services. 

3. Green Delivery Options and Brand Image: - 

The integration of green delivery options into logistics strategies has been shown to positively impact a 

brand’s image. According to Miller et al. (2021), consumers view brands offering sustainable delivery 

options as socially responsible, which fosters trust and loyalty. This is supported by Kumar & Gupta 

(2020), who found that sustainability initiatives, including EV adoption, can create a competitive edge for 

companies by appealing to environmentally conscious consumers. 

4. The Role of Brand Loyalty in Sustainable Practices: - 

Studies by Chang et al. (2021) demonstrate that green practices significantly enhance brand loyalty. Their 

findings reveal that consumers are more likely to remain loyal to brands that align with their values, 

particularly concerning environmental conservation. Additionally, Martin & Cooper (2022) highlight the 

role of consistent communication and transparency in maintaining trust and loyalty among 

environmentally conscious consumers. 

5. Impact of Green Delivery Options on Purchase Decisions: - 

Research on consumer behaviour shows a direct correlation between green delivery options and purchase 

decisions. Thomas et al. (2020) argue that providing EV-based delivery services can serve as a key 

differentiator in competitive markets. This is further corroborated by Rodriguez & Singh (2021), who 

found that the availability of sustainable delivery methods significantly influences consumers’ willingness 

to purchase from specific brands, especially in younger demographics. 

6. Challenges in Adopting EV-Based Logistics: - 

Despite the evident benefits, several challenges hinder the widespread adoption of EVs in logistics. 

Wilson et al. (2019) identify infrastructure limitations, high initial costs, and battery efficiency concerns 

as major barriers. These findings are echoed by Parker & Ellis (2020), who recommend that businesses 

collaborate with governments and stakeholders to address these challenges and scale EV adoption in 

delivery networks. 
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7. Emerging Trends in Green Consumer Behaviour: - 

The literature also highlights emerging trends in green consumerism. Studies by Adams & Brown (2022) 

show that an increasing number of consumers actively seek brands with strong environmental policies, 

with 78% of surveyed individuals stating they would pay a premium for eco-friendly delivery options. 

These trends underscore the need for businesses to integrate sustainability into their core operations to 

meet evolving consumer expectations. 

8. Research Gaps and Future Directions: - 

While substantial research has explored the benefits of EVs and green logistics, gaps remain in 

understanding how consumer perceptions vary across demographics and cultural contexts. There is also 

limited literature on the long-term impact of EV adoption on brand loyalty and purchase behavior. Future 

research could explore these dimensions to provide a more comprehensive understanding of the role of 

EVs in shaping consumer preferences. 

Conclusion: - 

The existing literature underscores the importance of sustainable practices in logistics, particularly the 

adoption of EV-based delivery systems. By addressing consumer perceptions and integrating green 

delivery options, businesses can enhance their brand image, foster loyalty, and influence purchase 

decisions. However, addressing challenges like infrastructure development and consumer awareness is 

crucial for scaling these practices and achieving broader sustainability goals. 

Case Studies of Companies Adopting EV-Based Delivery Services:- 

1. Amazon's Sustainability Efforts in Transportation 

o Overview: Amazon is investing in electric vehicles and optimizing delivery methods to reduce 

emissions. Initiatives include the use of e-cargo bikes and on-foot deliveries. 

o Source: Amazon Sustainability: Transportation 

2. FedEx's Transition to Electric Vehicles 

o Overview: FedEx is integrating electric vehicles into its delivery fleet as part of its sustainability 

strategy. The company outlines its progress and goals in reducing carbon emissions through EV 

adoption. 

o Source: FedEx: Charged Up About Electric Vehicles 

3. General Motors' 2023 Sustainability Report 

o Overview: General Motors discusses its commitment to sustainability, including the development of 

electric delivery vehicles and partnerships aimed at reducing environmental impact. 

o Source: GM 2023 Sustainability Report 

4. DHL's Use of Electric Vehicles 

o Overview: DHL has implemented electric vehicles in its delivery operations to enhance sustainability. 

The company has taken measures to control its environmental footprint by using alternative fuel 

vehicles, including compressed natural gas and electric vehicles. 

o Source: DHL's Environmental Record 

5. United States Postal Service: Electric Delivery Vehicles Report 

o Overview: This report examines the benefits and challenges of integrating electric vehicles into the 

USPS delivery fleet, providing insights applicable to other logistics organizations. 

o Source: Electric Delivery Vehicles and the Postal Service 

6. The State of Sustainable Fleets 2023 

o Overview: This comprehensive report examines the current state of various fuel and vehicle technolo- 

http://www.ijfmr.com/
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gies, including electric vehicles, in fleet operations. 

o Source: The State of Sustainable Fleets 

7. BMW Group Report 2023 

o Overview: BMW's report details its economic performance alongside its environmental and social 

contributions, highlighting advancements in electric vehicle technology. 

o Source: BMW Group Report 2023 

8. Roadie's Sustainable Delivery Initiatives 

o Overview: Roadie has launched the Roadie Green™ program, enabling senders to reduce miles driven 

and request electric vehicles for deliveries, contributing to more sustainable logistics. 

o Source: Sustainable Delivery and Electric Vehicles 

9. Con Edison's Electric Vehicle Programs 

o Overview: Con Edison's 2020 Sustainability Report outlines initiatives to support the electrification 

of fleet vehicles, including incentive programs for larger vehicles like delivery trucks. 

o Source: Con Edison Sustainability Report 2020 

10. Top Sustainable Transport and Logistics Companies 

o Overview: This article highlights companies leading in sustainable logistics, including those adopting 

electric vehicles in their delivery fleets. 

o Source: Top 10: Sustainable Transport and Logistics Companies 

These resources provide comprehensive insights into how various companies are integrating electric 

vehicles into their delivery services to enhance sustainability. 

 

Research Methodology 

Research Design 

Approach: 

This study will employ a mixed-methods approach, integrating both qualitative and quantitative methods 

to analyze consumer perceptions of electric vehicles (EVs) in green delivery options. Primary and 

secondary data will be utilized to explore the influence of EV adoption on brand loyalty and purchase 

decisions. 

Type: 

The research will be descriptive and exploratory, aiming to identify consumer preferences, barriers to EV 

adoption, and the factors influencing the acceptance of EV-based delivery services in fostering brand 

loyalty. 

 

Data Collection 

Primary Data Collection 

• Survey: Structured surveys will be administered to collect responses from consumers on their 

perceptions of EV-based delivery options. The survey will include Likert-scale questions, multiple-

choice options, and a few open-ended questions to gather nuanced insights. Google Forms will be used 

to distribute the survey to the target audience. 

• Interviews: To complement the survey data, I will also conduct interviews with selected consumers 

within my organization to gain deeper insights into their perspectives on the challenges and benefits 

of EV-based delivery services.. 

 

http://www.ijfmr.com/
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Secondary Data Collection 

• Literature Review: The study will review academic journals, industry reports, and policy documents 

to understand existing research on EVs and green delivery options. 

• Company Reports: Data from sustainability disclosures, annual reports, and case studies of 

companies adopting EV-based delivery services will be analyzed. 

• Market Reports: Insights will be gathered from market research reports on the growth of EVs in 

logistics and their impact on consumer behavior. 

 

Sampling 

Target Population: 

The target population for this study includes urban consumers who regularly shop online and are aware of 

green delivery initiatives. 

Sampling Technique: 

Convenience sampling will be used to gather data from 144 survey respondents. This method ensures 

accessibility and ease of participation from individuals familiar with EV-based delivery services. 

 

Research Instruments 

Survey Questionnaire: 

The survey will include a combination of: 

• Likert-scale questions (e.g., rating perceptions of EVs' environmental benefits). 

• Multiple-choice questions (e.g., factors influencing brand loyalty). 

• Open-ended questions (e.g., suggestions for improving green delivery options). 

Data Analysis Techniques 

Quantitative Analysis: 

• Descriptive statistics (e.g., mean, median, standard deviation) to summarize survey data. 

• Inferential statistics, including correlation and regression analysis, to examine relationships between 

demographic factors, brand loyalty, and purchase decisions. 

Qualitative Analysis: 

• Thematic analysis to identify recurring themes in interview responses and open-ended survey answers. 

• Content analysis to explore patterns in secondary data sources. 

 

Expected Outcomes 

1. Consumer Insights: Identification of consumer attitudes, preferences, and concerns related to EV-

based delivery options. 

2. Barriers to Adoption: Understanding challenges such as cost perceptions, service availability, and 

awareness. 

3. Influence on Brand Loyalty: Insights into how sustainable delivery practices affect long-term 

consumer loyalty. 

4. Practical Recommendations: Suggestions for businesses to improve EV-based delivery 

implementation, enhance consumer engagement, and promote sustainable practices in logistics. 

This methodology will provide a comprehensive framework to analyze consumer perception and its 

implications for sustainable logistics strategies. 
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Data Collection & Analysis 

Here in this section of the research we dive into the data collection methodology and to interpret the result 

of analysis conducted through survey to understand the “Consumer Perception of Electric Vehicles in 

Green Delivery Options: Influence on Brand Loyalty and Purchase Decisions”. 

We employed a primary data collection method to gain firsthand insights into consumer experiences, 

challenges, and preferences regarding EV-based delivery services. The survey was designed to capture a 

wide range of data points, including: 

1. Awareness of green delivery options. 

2. Perception of the environmental and operational benefits of EVs. 

3. Barriers influencing adoption, such as cost and infrastructure concerns. 

4. Consumer behavior and willingness to pay for sustainable delivery. 

5. Factors influencing brand loyalty in relation to EV-based logistics. 

The survey utilized a structured online questionnaire distributed among a diverse pool of respondents to 

ensure a broad representation of consumer demographics and behaviors. 

This included working professionals, students, small business owners, and retired individuals across 

various regions and income levels. 

Survey Link: 

https://docs.google.com/forms/d/1D15Zuj7Aw4-

7Ca7sNsOXK8M3RV1NnDASgZ_Ffa343AM/edit?pli=1 

Please Note: This was an online survey distributed among a diverse pool of respondents. 

The participants included Working Professionals (representing industries such as logistics, e-commerce, 

and sustainability sectors), Students, Small Business Owners, and Retired Individuals. 

This diversity in respondent profiles ensured the survey covered a broad spectrum of perspectives, 

minimizing potential biases or skewed data in the analysis. 

We successfully collected 144 responses through the survey. After performing data preprocessing to clean 

and validate the responses, we finalized 144 high-quality entries for analysis and interpretation. 

This robust dataset forms the foundation for the study, enabling a deeper understanding of consumer 

perceptions, challenges, and preferences related to EV-based green delivery options. 

This survey allows us to: 

1. Capture Key Insights: Identify the drivers, barriers, and challenges influencing consumer behavior 

regarding green delivery. 

2. Broaden the Scope: Analyze diverse consumer perceptions, ensuring the results provide a 

comprehensive understanding of the research problem. 

3. Identify Improvement Areas: Explore opportunities for businesses to better align their EV-based 

delivery initiatives with consumer expectations. 

Now, let’s dive into the data captured through the survey to gain deeper insights into our research 

objectives: 
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I. Demographics:- 

Age 

 
We can safely comment that most of the respondents fall under the age range of 25 -34 years of age, where 

respondents from 25-34 years of age are 68.8% and 18-24 years of age are 13.9% and 35-44 years of 

age are 13.2%. 

 

Gender 

 
Key Observations: 

• Majority Male: The most significant finding is that the majority of respondents (61.8%) identified as 

male. 

• Minority Female: A substantial portion (38.2%) identified as female. 
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Occupation 

 
Key Observations: 

• Employed Dominance: The most significant segment is "Employed," representing a substantial 75% 

of the responses. This indicates that the survey predominantly captures the views of working 

professionals. 

• Student Representation: Students make up the second-largest group at 16.7%. This suggests a 

younger perspective is also present, although significantly less than employed individuals. 

• Minority Groups: Self-employed, unemployed, and retired individuals each constitute very small 

portions of the sample (collectively under 10%). This limits the study's ability to generalize findings 

to these groups. 

 

Monthly Income (in INR): 

 
 

Key Observations: 

• Highest Earner Segment Dominates: The largest group (27.8%) falls into the "Above 100000" INR 

income bracket. This suggests a significant portion of respondents have relatively high disposable 

income. 
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• Second Largest: 50000-75000: The second largest group (24.3%) earns between 50000 and 75000 

INR monthly. 

• Even Distribution Across Middle Segments: The 25000-50000 and 75000-100000 ranges are fairly 

evenly represented (14.6% and 17.4%, respectively). 

• Lowest Income Group is Smallest: The "Less than 25000" category makes up the smallest portion 

(16%), indicating that lower-income individuals are less represented in the survey. 

 

Location (Urban/Rural): 

 
Key Observation: 

Overwhelmingly Urban: The most striking feature is that the vast majority of respondents (93.8%) reside 

in urban areas. This signifies that the survey predominantly reflects the viewpoints of urban dwellers. 

 

II. Awareness and Knowledge:- 

Are you aware that some delivery services use electric vehicles (EVs) for deliveries? 

 
High awareness: 93.1% of respondents are aware that some delivery services use electric vehicles (EVs). 

Only a small fraction (6.9%) are unaware. 

 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260168152 Volume 8, Issue 1, January-February 2026 11 

 

How would you rate your knowledge about EVs used in delivery services? 

 
Moderate knowledge dominates: 54.9% of respondents rate their knowledge about EVs used in delivery 

services as "Moderate." "Low" knowledge is the second largest category at 23.6%. "Very High" 

knowledge is reported by only 10.4% of respondents. 

 

III. Perception of EV-Based Deliveries:- 

Do you believe that EV-based delivery services are more environmentally friendly compared to 

traditional vehicles? 

 
A significant portion (44.4%) of respondents "Agree" that EV-based delivery services are more 

environmentally friendly. 

"Strongly Agree" is chosen by 31.9% of respondents. 

“Neutral” responses make up 13.9%. Only a small fraction of respondents disagrees (9%) or strongly 

disagree (0.7%). 
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What is your perception of the following aspects of EV-based deliveries? (Rate on a scale of 1 to 5, 

where 1 = Poor and 5 = Excellent) 

 
key observations from the stacked bar chart depicting perceptions of EV-based deliveries across 

four aspects: 

• Environmental Impact: A large majority rate EVs favorably (4 or 5), with a significant portion rating 

them as excellent (5). 

• Reliability of Delivery Times: Perceptions are more mixed. While a good portion rate EVs favorably 

(4 or 5), a substantial number rate them neutrally (3) or even poorly (1 or 2). 

• Innovation and Modernity: EVs are overwhelmingly perceived as innovative and modern, with the 

vast majority rating them as 4 or 5. 

• Cost-Effectiveness: This aspect receives the most mixed ratings. While a sizable portion rate EVs 

favorably (4 or 5), a significant number rate them neutrally (3) or poorly (1 or 2). It shows the most 

negative ratings (1 or 2) among the four categories. 

 

Do you think companies using EVs for deliveries should promote it as part of their branding? 
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A large majority (82.6%) of respondents believe companies using EVs for deliveries should promote it as 

part of their branding. Only a small fraction (17.4%) think they should not. 

 

IV.  Purchase Behavior and Preferences :- 

How frequently do you shop online? 

 
A large portion of respondents (38.9%) shop online weekly. 

Daily and monthly online shopping are reported by 29.2% and 29.2% of respondents, respectively. Only 

a small fraction (17.4%) rarely shop online. 

 

What type of products do you typically order online? 

 
A majority (56.9%) of respondents typically order a mix of items online. 

Fashion/Clothing is the next most popular category at 16.7%. 

Groceries and Electronics make up 18.1% and 7.6% of responses, respectively. 
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Have you ever consciously chosen a delivery option knowing it was powered by EVs? 

 
A majority (56.9%) of respondents have not consciously chosen a delivery option knowing it was powered 

by EVs. 

While 24.3% have, 18.8% responded "Maybe," suggesting some uncertainty or lack of awareness about 

EV delivery options. 

 

Would the availability of EV-based delivery options influence your decision to purchase from a 

brand? 

 
A substantial portion (41.7%) of respondents indicate that the availability of EV-based delivery options 

would "Sometimes" influence their decision to purchase from a brand. 

"Rarely" is the next most frequent response (25.7%). 

"Always" influenced makes up 21.5% of responses, and "Never" is chosen by 11.1% of respondents. 
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Would you pay extra to support EV-based delivery services? 

 
A large majority (75%) of respondents are not willing to pay any extra cost to support EV-based delivery 

services. 

Of those willing to pay extra, most (11.8%) would only pay up to 5% more. 

Smaller portions would pay 5-10% more (9.7%) or more than 10% more (3.5%). 

 

Rank the following benefits of EV-based delivery that matter most to you (1 = Most Important, 5 = 

Least Important) 

 
 

Key observations from the ranking data on the benefits of EV-based delivery: 

• Reduced Carbon Emissions is Top Priority: "Reduced carbon emissions" is overwhelmingly ranked 

as the most important benefit (1) by a large majority of respondents. 

• Less Noise Pollution Also Highly Valued: "Less noise pollution" is also considered important, with 

a significant number ranking it as 1 or 2. 
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• Energy Efficiency Shows Mixed Importance: "Energy efficiency" has a more scattered distribution. 

While some rank it as highly important, a considerable portion rank it as less important. 

• Brand Image Improvement Least Important: "Brand image improvement" is clearly the least 

important benefit for most respondents, with the majority ranking it as 4 or 5. 

In short: Respondents prioritize the environmental benefits of EV deliveries (reduced emissions, less 

noise). 

Energy efficiency is moderately important, while brand image improvement is not a major motivator. 

 

V. Brand Loyalty and Consumer Influence: - 

How likely are you to recommend a brand that uses EVs for delivery to others? (Rate on a scale of 1 

to 5, where 1 = Not Likely and 5 = Very Likely) 

 
A substantial portion (33.3%) of respondents are likely to recommend a brand using EVs for delivery 

(rating of 4). 

A smaller portion (21.5%) are very likely to recommend (rating of 5). Ratings of 3, 2, and 1 are chosen 

by 25%, 10.4%, and 9.7% of respondents, respectively. 

In short, positive recommendations (4 or 5) make up a clear majority, but a significant portion are neutral 

or less likely to recommend. 

 

Do you feel more loyal to brands that adopt EVs for deliveries? 
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A large portion (47.2%) of respondents are neutral about feeling more loyal to brands that adopt EVs for 

deliveries. 

"Disagree" is the next most frequent response (29.9%). Only 9.7% each "Agree" or "Strongly Agree". 

In short, a significant portion are indifferent or even disagree about increased loyalty towards brands using 

EVs. 

 

What would motivate you to support brands that use EVs in delivery services? (Select all that apply) 

 
Key observations from the "motivations to support brands using EVs" data: 

• Environmental Benefits are the Top Motivator: A large majority (74.3%) are motivated by the 

environmental benefits of EVs. 

• Competitive Pricing is Second Most Important: Competitive pricing is a significant motivator 

(43.8%), suggesting that cost remains a key factor. 

• Innovative Branding and Faster Delivery are Moderate Motivators: Innovative branding and 

faster delivery have moderate appeal, with 36.1% and 34.7% selecting them, respectively. 

In short, environmental concerns and cost are the strongest motivators, followed by innovation and speed. 

 

Open-Ended Questions:- 

20. What do you think are the biggest advantages of EV-based delivery services? 

103 responses 
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21. What concerns or challenges do you associate with EV-based deliveries? 

101 responses 

 
22. What additional features would make EV-based deliveries more appealing to you? 

91 responses 
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Statistical Analysis & Conclusion:- 

Correlation Analysis: Relationships between variables like environmental perception and brand 

loyalty. 

Correlation Analysis Results: 

Key Observations from the Heatmap: 

Insights and Interpretations: 

1. Environmental Impact: 

o Innovation and Modernity: There is a strong positive correlation (0.611794), indicating that those 

who perceive EV-based deliveries as environmentally impactful also view them as innovative and 

modern. 

o Reliability of Delivery Times: There is a moderate positive correlation (0.570877), suggesting that 

perceptions of environmental impact are linked to the reliability of delivery times. 

o Brand Loyalty: There is a moderate positive correlation (0.485197), indicating that a positive 

perception of environmental impact is associated with higher brand loyalty. 

2. Reliability of Delivery Times: 

o Innovation and Modernity: There is a strong positive correlation (0.669428), showing that reliability 

is closely linked to perceptions of innovation and modernity. 

o Environmental Impact: There is a moderate positive correlation (0.570877), reinforcing the link 

between reliability and environmental impact. 

o Cost-effectiveness: There is a moderate positive correlation (0.478183), suggesting that reliable 

delivery times are associated with cost-effectiveness. 

3. Innovation and Modernity: 

o Reliability of Delivery Times: There is a strong positive correlation (0.669428), indicating that 

innovation and modernity are perceived as reliable. 

o Cost-effectiveness: There is a strong positive correlation (0.673937), showing that innovation and 

modernity are linked to cost-effectiveness. 

o Environmental Impact: There is a moderate positive correlation (0.611794), suggesting that 

innovation and modernity are associated with positive environmental impact perceptions. 

4. Cost-effectiveness: 

o Innovation and Modernity: There is a strong positive correlation (0.673937), indicating that cost-

effectiveness is linked to perceptions of innovation and modernity. 

o Reliability of Delivery Times: There is a moderate positive correlation (0.478183), suggesting that 

cost-effectiveness is associated with reliable delivery times. 

o Environmental Impact: There is a moderate positive correlation (0.487568), indicating that cost-

effectiveness is linked to positive environmental impact perceptions. 

5. Reduced Carbon Emissions: 

o Energy Efficiency: There is a strong positive correlation (0.869445), indicating that reduced carbon 

emissions are closely linked to energy efficiency. 

o Less Noise Pollution: There is a strong positive correlation (0.819046), suggesting that reduced 

carbon emissions are associated with less noise pollution. 

o Brand Image Improvement: There is a moderate positive correlation (0.500784), indicating that 

reduced carbon emissions are linked to brand image improvement. 
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6. Less Noise Pollution: 

o Energy Efficiency: There is a strong positive correlation (0.856590), indicating that less noise 

pollution is closely linked to energy efficiency. 

o Reduced Carbon Emissions: There is a strong positive correlation (0.819046), reinforcing the link 

between less noise pollution and reduced carbon emissions. 

o Brand Image Improvement: There is a moderate positive correlation (0.556758), suggesting that less 

noise pollution is associated with brand image improvement. 

7. Brand Image Improvement: 

o Energy Efficiency: There is a strong positive correlation (0.582348), indicating that brand image 

improvement is linked to energy efficiency. 

o Less Noise Pollution: There is a moderate positive correlation (0.556758), suggesting that brand 

image improvement is associated with less noise pollution. 

o Reduced Carbon Emissions: There is a moderate positive correlation (0.500784), indicating that 

brand image improvement is linked to reduced carbon emissions. 

8. Energy Efficiency: 

o Reduced Carbon Emissions: There is a strong positive correlation (0.869445), indicating that energy 

efficiency is closely linked to reduced carbon emissions. 

o Less Noise Pollution: There is a strong positive correlation (0.856590), suggesting that energy 

efficiency is associated with less noise pollution. 

o Brand Image Improvement: There is a moderate positive correlation (0.582348), indicating that 

energy efficiency is linked to brand image improvement. 

9. Brand Loyalty: 

o Environmental Impact: There is a moderate positive correlation (0.485197), indicating that positive 

perceptions of environmental impact are associated with higher brand loyalty. 

o Reliability of Delivery Times: There is a weak positive correlation (0.342420), suggesting a weaker 

link between reliability and brand loyalty. 

o Innovation and Modernity: There is a weak positive correlation (0.305828), indicating a weaker link 

between innovation and brand loyalty. 

Conclusions: 

• Interrelated Perceptions: The perceptions of environmental impact, reliability of delivery times, 

innovation, modernity, and cost-effectiveness are interrelated, suggesting that improvements in one 

area may positively influence perceptions in others. 

• Strong Correlations Among Benefits: The rankings for reduced carbon emissions, less noise 

pollution, brand image improvement, and energy efficiency are strongly correlated with each other, 

indicating that these benefits are perceived as interconnected. 

• Moderate Brand Loyalty Correlations: Brand loyalty has moderate correlations with perceptions of 

environmental impact but weaker correlations with other factors, suggesting that while environmental 

impact is important for brand loyalty, other factors may also play a role. 
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Correlation matrix in a tabular form, including the additional column for "Energy Efficiency": 
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Environmental Impact 1 0.571 0.612 0.488 0.292 0.272 0.276 0.222 0.485 

Reliability of Delivery Times 0.571 1 0.669 0.478 0.292 0.288 0.330 0.301 0.342 

Innovation and Modernity 0.612 0.669 1 0.674 0.275 0.340 0.202 0.303 0.306 

Cost-effectiveness 0.488 0.478 0.674 1 0.248 0.256 0.144 0.292 0.258 

Reduced Carbon Emissions 0.292 0.292 0.275 0.248 1 0.819 0.501 0.869 0.090 

Less Noise Pollution 0.272 0.288 0.340 0.256 0.819 1 0.557 0.857 0.138 

Brand Image Improvement 0.276 0.330 0.202 0.144 0.501 0.557 1 0.582 0.223 

Energy Efficiency 0.222 0.301 0.303 0.292 0.869 0.857 0.582 1 0.073 

Brand Loyalty 0.485 0.342 0.306 0.258 0.090 0.138 0.223 0.073 1 

 

Additionally, here is the heat map visualization of the updated correlation matrix: 
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Objective1: To examine the impact of green delivery options utilizing electric vehicles on consumer 

perceptions of brand sustainability. 

Hypothesis 1 (H1): Consumers associate brands offering green delivery options using electric vehicles 

with higher levels of environmental responsibility. 

Statistical Analysis: 

• Null Hypothesis (H₀): The mean perception of environmental impact is equal to a neutral score (3). 

• Alternative Hypothesis (H₁): Consumers associate green delivery with higher environmental 

responsibility. 

Results: 

• H1 One-sample t-test result: 

• t-statistic = 7.208948661330512, 

• p-value = 2.997325355108954e-11 

Given that the p-value is significantly less than 0.05, we reject the null hypothesis. This supports H1, 

indicating that consumers indeed associate green delivery with higher environmental responsibility. 

Conclusions 

The analysis reveals a statistically significant association between green delivery options and consumer 

perceptions of environmental responsibility. Specifically, consumers perceive brands that offer green 

delivery options (such as using electric vehicles) as more environmentally responsible than those that do 

not. 

Insights 

1. Positive Brand Perception: Consumers are more likely to view brands with green delivery options 

as environmentally responsible, which can enhance the brand's image and reputation. 

2. Consumer Preferences: The preference for green delivery options indicates a growing trend towards 

sustainability and environmental consciousness among consumers. 

3. Market Differentiation: Brands that adopt green delivery practices can differentiate themselves in a 

competitive market by aligning with consumer values and expectations. 

Recommendations 

1. Adopt Green Delivery Practices: Brands should consider incorporating electric vehicles and other 

sustainable delivery methods to appeal to environmentally conscious consumers. 

2. Communicate Environmental Efforts: Actively promote and communicate the brand's commitment 

to environmental responsibility through marketing campaigns, social media, and other channels. 

3. Monitor and Measure Impact: Continuously monitor consumer perceptions and measure the impact 

of green delivery practices on brand reputation and customer loyalty. 

4. Expand Sustainable Practices: Beyond delivery, brands should explore other areas of their 

operations where sustainable practices can be implemented to further enhance their environmental 

responsibility. 

By adopting these recommendations, brands can not only improve their environmental impact but also 

strengthen their connection with consumers who value sustainability. 

 

Objective2: To identify the relationship between EV-based delivery services and consumer brand 

loyalty. 

Hypothesis 2 (H2): Electric vehicle-based green delivery options significantly enhance consumer brand 

loyalty. 
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H2: Regression Analysis (EV Perception → Brand Loyalty) 

OLS Regression Results 

==========================================================================

==== 

Dep. Variable:                      Y   R-squared:            0.243 

Model:                            OLS   Adj. R-squared:       0.221 

Method:                 Least Squares   F-statistic:         11.17 

Date:                Mon, 27 Jan 2025   Prob (F-statistic):   6.95e-08 

Time:                        08:47:12   Log-Likelihood:     212.05 

No. Observations:                 144   AIC:                434.1 

Df Residuals:                     139   BIC:                449.0 

Df Model:                           4 

Covariance Type:            nonrobust 

==========================================================================

= 

coef        std err      t        P>|t|    [0.025      0.975] 

--------------------------------------------------------------------------- 

const          1.5938      0.356      4.471      0.000    0.889       2.299 

X1             0.4197      0.093      4.528      0.000    0.236       0.603 

X2             0.1304      0.113      1.150      0.252   -0.094       0.354 

X3            -0.0715      0.140     -0.512      0.609   -0.347       0.204 

X4             0.0271      0.100      0.272      0.786   -0.170       0.224 

==========================================================================

==== 

Omnibus:                        7.472   Durbin-Watson:    2.147 

Prob(Omnibus):                  0.024   Jarque-Bera (JB): 7.251 

Skew:                          -0.466   Prob(JB):         0.0266 

Kurtosis:                       3.584   Cond. No.        31.0 

==========================================================================

= 

Notes: 

[1] Standard Errors assume that the covariance matrix of the errors is correctly specified. 

Residual Sum of Squares (SS_residual): 160.31047044765472 

Total Sum of Squares (SS_total): 211.8263888888889 

R-squared: 0.24319877571182258 

Conclusion: 

The regression analysis indicates a significant positive association between the perception of EV-based 

green delivery options and consumer brand loyalty. The model explains approximately 24.3% of the 

variance in brand loyalty, suggesting that other factors also contribute to brand loyalty. However, the 

perception of EV-based delivery options is a key influencer. 
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Insights: 

1. Positive Impact on Loyalty: Consumers who perceive EV-based delivery options positively are more 

likely to exhibit enhanced brand loyalty. This underscores the importance of promoting the brand's 

green delivery initiatives. 

2. Moderate Influence: While the influence is significant, the R-squared value indicates that there are 

other factors beyond EV perception that influence brand loyalty. Companies should consider a holistic 

approach to enhancing brand loyalty. 

3. Consumer Values: The positive association highlights that consumers value sustainability and 

environmentally friendly practices, which can be leveraged to strengthen brand-customer relationships. 

 

Recommendations: 

1. Highlight Sustainability Efforts: 

o Actively promote the brand's commitment to sustainable practices, especially EV-based delivery 

options. Use marketing campaigns, social media, and other channels to educate consumers about the 

environmental benefits of these initiatives. 

2. Enhance Consumer Engagement: 

o Engage consumers with interactive content and educational materials that emphasize the brand's green 

efforts. Consider initiatives such as virtual tours of EV fleets or behind-the-scenes looks at sustainable 

delivery practices. 

3. Incentivize Green Choices: 

o Offer incentives for choosing green delivery options, such as discounts, loyalty points, or exclusive 

offers. This can encourage more consumers to opt for sustainable delivery methods. 

4. Monitor Consumer Feedback: 

o Continuously gather and analyze consumer feedback regarding EV-based delivery options. Use 

surveys, focus groups, and social media listening to understand consumer preferences and address any 

concerns. 

5. Expand Sustainable Practices: 

o Beyond delivery, explore other areas of the business where sustainable practices can be implemented. 

This could include sustainable packaging, carbon offset programs, or energy-efficient operations. 

6. Collaborate with Environmental Organizations: 

o Partner with environmental organizations and influencers to amplify the brand's green message and 

reach a wider audience. Collaborations can enhance the brand's credibility and commitment to 

sustainability. 

By implementing these recommendations, brands can leverage the positive impact of EV-based green 

delivery options to enhance consumer brand loyalty and establish a strong, sustainable presence in the 

market. 
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Insights from the Residuals vs. Predicted Values Plot 

The scatter plot titled "Residuals vs. Predicted Values" is used to assess the fit of a regression model by 

plotting the residuals (the differences between observed and predicted values) against the predicted values. 

Here are some key insights from the plot: 

1. Residual Distribution: 

o The residuals appear to be randomly scattered around the horizontal line at y = 0. This indicates that 

the model's errors are randomly distributed, suggesting a good fit of the model to the data. 

2. No Clear Pattern: 

o There is no clear pattern or trend in the residuals. This implies that the model does not suffer from 

non-linearity or misspecification. A well-fitted regression model should show residuals evenly 

distributed around the zero line without any discernible pattern. 

3. Homoscedasticity: 

o The residuals are spread roughly equally across the range of predicted values. This indicates 

homoscedasticity, meaning the variance of the residuals is constant across the predicted values. 

Homoscedasticity is an important assumption in regression analysis, and its presence suggests that the 

model's predictive power is consistent across all levels of the independent variable(s). 

4. Potential Outliers: 

o While most residuals are clustered close to the zero line, a few points may be farther from this line. 

These points might be potential outliers. Identifying and investigating these outliers can help improve 

the model by addressing any data points that have a disproportionate impact on the regression results. 

Hypothesis 2 (H2): T-test to compare brand loyalty scores between those aware and unaware of EV-based 

deliveries. 

T-Test Result 

• T-Statistic: -0.901 

• P-Value: 0.369 

H2 T-test result: 

t-statistic = -0.9009595621366642, 
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p-value = 0.36913533247486385 

Interpretation and Conclusion 

Interpretation 

• T-Statistic: The t-statistic of -0.901 indicates the direction and magnitude of the difference in brand 

loyalty scores between those aware and unaware of EV-based deliveries. A negative t-statistic suggests 

that the mean brand loyalty score for those aware of EV-based deliveries is slightly lower than for 

those unaware, but the difference is not substantial. 

• P-Value: The p-value of 0.369 is significantly greater than the common significance level of 0.05. 

This indicates that the observed difference in brand loyalty scores between those aware and unaware 

of EV-based deliveries is not statistically significant. 

Conclusion 

• No Statistically Significant Difference: The p-value of 0.369 suggests that there is no statistically 

significant difference in brand loyalty scores between those aware and unaware of EV-based 

deliveries. In other words, awareness of EV-based deliveries does not significantly influence 

consumers' likelihood to recommend a brand that uses EVs for delivery. 

• Practical Implications: Businesses may need to explore other factors that could influence brand 

loyalty, such as the quality of the delivery service, the overall brand experience, or additional 

sustainability initiatives. Awareness of EV-based deliveries alone may not be a strong driver of brand 

loyalty. 

These insights can help businesses understand that simply promoting the use of EVs for deliveries may 

not be sufficient to enhance brand loyalty. A more comprehensive approach that includes other aspects of 

the customer experience and sustainability efforts may be necessary to build stronger brand loyalty. 

 

Objective3: To evaluate how green delivery initiatives influence consumers’ willingness to pay a 

premium for products and services. 

Hypothesis 3 (H3): Consumers are more likely to choose brands offering green delivery options, even at 

a higher cost 

Chi- Square Test: 

Chi-square test for independence between willingness to pay extra and preference for EV-based deliveries. 

Contingency Table: 

EV_Influence_Purchase  Always  Never  Rarely  Sometimes 

Willingness_to_Pay 

No extra cost              11     34      25         38 

Yes, more than 10%          1      0       0          4 

Yes, up to 5% more          3      2       1         11 

Yes, up to 5-10% more       1      1       5          7 

Chi-square test result: 

Chi-square statistic: 16.8434234804064 

P-value: 0.05122515786421381 

Degrees of Freedom: 9 

Expected Frequencies: 

[[12.         27.75       23.25       45.        ] 

[ 0.55555556  1.28472222  1.07638889  2.08333333] 
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[ 1.88888889  4.36805556  3.65972222  7.08333333] 

[ 1.55555556  3.59722222  3.01388889  5.83333333]] 

Chi-Square Test Results & Insights: - 

Contingency Table 

Willingness_to_Pay Always Never Rarely Sometimes 

No extra cost 11 34 25 38 

Yes, more than 10% 1 0 0 4 

Yes, up to 5% more 3 2 1 11 

Yes, up to 5-10% more 1 1 5 7 

• Chi-square statistic: 16.843 

• P-value: 0.051 

• Degrees of Freedom: 9 

 

Expected Frequencies 

Willingness_to_Pay Always Never Rarely Sometimes 

No extra cost 12.00 27.75 23.25 45.00 

Yes, more than 10% 0.56 1.28 1.08 2.08 

Yes, up to 5% more 1.89 4.37 3.66 7.08 

Yes, up to 5-10% more 1.56 3.60 3.01 5.83 

 

Insights and Interpretations 

Chi-Square Statistic and P-Value 

• The chi-square statistic is 16.843, and the p-value is 0.051. 

• The p-value is slightly above the common significance level of 0.05, indicating that the result is 

marginally not statistically significant. 

Degrees of Freedom 

• The degrees of freedom for this test is 9, which is calculated based on the number of categories in the 

contingency table. 

Expected Frequencies 

• The expected frequencies are the frequencies we would expect if there were no association between 

the variables. 

• Comparing the observed frequencies with the expected frequencies helps us understand the deviations. 

Conclusion 

• Marginal Significance: The p-value of 0.051 suggests that there is a marginal association between 

willingness to pay extra for EV-based delivery services and the influence of EV-based delivery options 

on purchase decisions. While the result is not statistically significant at the 0.05 level, it is very close 

to being significant. 

• Practical Implications: Businesses should consider that there might be a potential association 

between consumers' willingness to pay extra for green delivery options and their purchase decisions 

influenced by the availability of EV-based delivery options. Further research with a larger sample size 

might provide more conclusive evidence. 
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Hypothesis 3 (H3): Consumers are willing to pay more for green delivery options 

ANOVA Test: 

ANOVA to test differences in willingness to pay across age and income groups. 

Explanation 

1. Loading and Inspecting Data: Load the cleaned Excel file and display the column names to identify 

the correct column names. 

2. Converting Columns to Categorical Data Type: Convert the relevant columns to categorical data 

type for ANOVA analysis. 

3. Converting Willingness to Pay Column to Numeric: Map the willingness to pay responses to 

numeric values. 

4. Performing ANOVA for Age Groups: Use the ols method from statsmodels to perform the ANOVA 

analysis for age groups and display the results. 

5. Performing ANOVA for Income Groups: Use the ols method from statsmodels to perform the 

ANOVA analysis for income groups and display the results. 

ANOVA Test Results & Insights: - 

ANOVA result for Age: 

sum_sq     df         F    PR(>F) 

Q("I. Demographics:-\n\n1. Age:")   5.252525    3.0  2.793446  0.042665 

Residual   87.747475  140.0       NaN       NaN 

ANOVA result for Income: 

sum_sq     df         F    PR(>F) 

Q("4. Monthly Income (in INR):")   3.515683    4.0  1.365267  0.249133 

Residual     89.484317  139.0       NaN       NaN 

Age Groups 

• Sum of Squares (Between Groups): 5.252525 

• Degrees of Freedom (Between Groups): 3 

• F-Statistic: 2.793446 

• p-Value: 0.042665 

Income Groups 

• Sum of Squares (Between Groups): 3.515683 

• Degrees of Freedom (Between Groups): 4 

• F-Statistic: 1.365267 

• p-Value: 0.249133 

Interpretation and Conclusions 

Age Groups 

• F-Statistic: 2.79 

• p-Value: 0.043 

The p-value for age groups is 0.043, which is less than the significance level of 0.05. This indicates that 

there is a statistically significant difference in willingness to pay extra for EV-based delivery services 

across different age groups. In other words, age significantly influences consumers' willingness to pay 

more for green delivery options. 

Income Groups 

• F-Statistic: 1.37 
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• p-Value: 0.249 

The p-value for income groups is 0.249, which is greater than the significance level of 0.05. This indicates 

that there is no statistically significant difference in willingness to pay extra for EV-based delivery services 

across different income groups. In other words, income does not significantly influence consumers' 

willingness to pay more for green delivery options. 

Conclusion 

• Age: There is a significant difference in willingness to pay extra for EV-based delivery services across 

different age groups. Younger or older age groups may have different levels of willingness to pay more 

for green delivery options. 

• Income: There is no significant difference in willingness to pay extra for EV-based delivery services 

across different income groups. Consumers' income levels do not significantly affect their willingness 

to pay more for green delivery options. 

These insights can help businesses tailor their marketing strategies and pricing models for EV-based 

delivery services based on the age demographics of their target audience. 

 

Objective4: To investigate the role of environmental awareness in shaping consumer preferences 

for green delivery options. 

Hypothesis 4 (H4): Environmental awareness mediates the relationship between EV perception and 

purchasing decisions. 

Mediation analysis using regression and Sobel test: 

Test Results from Python: - 

Data Preview: 

EV_Perception                    Environmental_Awareness             Purchase_Decision 

0                                    3                                                3                                                                 2 

1                                    3                                                3                                                                 4 

2                                    4                                                3                                                                 5 

3                                    5                                                4                                                                 5 

4                                    3                                                3                                                                 3 

Path A (EV perception → Environmental awareness): a = 0.09912196112267167 

Path B (Environmental awareness → Purchasing decision): b = 0.22930315664085874 

Sobel Test: z = 1.1138762597707037, p = 0.265332275347796 

Conclusion: 

Environmental awareness does not significantly mediate the relationship between EV perception and 

purchasing decisions. 

Insights and Interpretations: 

1. Path A (EV perception → Environmental awareness): 

• The coefficient (a = 0.099) indicates a positive relationship between EV perception and environmental 

awareness. 

• This suggests that as the perception of EV-based deliveries being environmentally friendly increases, 

the level of environmental awareness also increases, but the effect is relatively small. 

2. Path B (Environmental awareness → Purchasing decision): 

• The coefficient (b = 0.229) indicates a positive relationship between environmental awareness and 

purchasing decision. 
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• This suggests that higher environmental awareness is associated with a higher likelihood of 

recommending a brand that uses EVs for delivery, but again, the effect is moderate. 

3. Sobel Test: 

• The Sobel test statistic (z = 1.114) with a p-value of (0.265). 

• Since the p-value is greater than (0.05), we fail to reject the null hypothesis. 

• This indicates that environmental awareness does not significantly mediate the relationship between 

EV perception and purchasing decisions. 

Conclusion: 

• Although there are positive relationships between EV perception and environmental awareness, and 

between environmental awareness and purchasing decision, the mediation effect of environmental 

awareness is not statistically significant. 

• Therefore, we conclude that environmental awareness does not significantly mediate the relationship 

between EV perception and purchasing decisions. 

Summary: 

• EV Perception positively influences Environmental Awareness ((a = 0.099)). 

• Environmental Awareness positively influences Purchasing Decision ((b = 0.229)). 

• The mediation effect of Environmental Awareness on the relationship between EV 

Perception and Purchasing Decision is not significant ((z = 1.114), (p = 0.265)). 

This analysis suggests that while both EV perception and environmental awareness individually influence 

purchasing decisions, environmental awareness does not play a significant mediating role in this 

relationship. 

 

Objective5: To determine the extent to which electric vehicle delivery options influence purchase 

decisions across different consumer demographics. 

Hypothesis 5 (H5): To determine the extent to which EV delivery options influence purchase decisions 

across different consumer demographics. 

Chi- Square Test: 

Gender vs Preference: 

Contingency Table: 

Have you ever consciously chosen a delivery option knowing it was powered by EVs?  Maybe  \ 

Gender: 

Female                                                                                10 

Male                                                                                  17 

 

Have you ever consciously chosen a delivery option knowing it was powered by EVs?  No  \ 

Gender: 

Female                                                                             33 

Male                                                                               49 

 

Have you ever consciously chosen a delivery option knowing it was powered by EVs?  Yes 

Gender: 

Female                                                                              12 

Male                                                                                23 
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Chi-Square Test Results & Insights: - 

Chi-square test results: 

Chi-square statistic: 0.3877474348069036 

P-value: 0.8237619244952293 

Degrees of freedom: 2 

Expected frequencies: 

[[10.3125     31.31944444 13.36805556] 

[16.6875     50.68055556 21.63194444]] 

There is no statistically significant association between gender and preference for EV-based delivery 

options. 

 

Age vs Preference: 

Contingency Table: 

Have you ever consciously chosen a delivery option knowing it was powered by EVs?  Maybe  \ 

Age: 

18-24                                                                                  6 

25-34                                                                                 14 

35-44                                                                                  4 

45-54                                                                                  3 

 

Have you ever consciously chosen a delivery option knowing it was powered by EVs?  No  \ 

Age: 

18-24                                                                               9 

25-34                                                                              59 

35-44                                                                              12 

45-54                                                                               2 

 

Have you ever consciously chosen a delivery option knowing it was powered by EVs?  Yes 

Age: 

18-24                                                                                5 

25-34                                                                               26 

35-44                                                                                3 

45-54                                                                                1 

 

Chi-Square Test Results & Insights: - 

Chi-square test results: 

Chi-square statistic: 7.860626930716789 

P-value: 0.24849303661207037 

Degrees of freedom: 6 

Expected frequencies: 

[[ 3.75       11.38888889  4.86111111] 

[18.5625     56.375      24.0625    ] 

[ 3.5625     10.81944444  4.61805556] 
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[ 1.125       3.41666667  1.45833333]] 

 

There is no statistically significant association between age and preference for EV-based delivery options. 

 

Income vs Preference: 

Contingency Table: 

Have you ever consciously chosen a delivery option knowing it was powered by EVs?  Maybe  \ 

Monthly Income (in INR): 

25000-50000                                                                            8 

50000-75000                                                                            5 

75000-100000                                                                           4 

Above 100000                                                                           5 

Less than 25000                                                                        5 

 

Have you ever consciously chosen a delivery option knowing it was powered by EVs?  No  \ 

Monthly Income (in INR): 

25000-50000                                                                         7 

50000-75000                                                                        24 

75000-100000                                                                       13 

Above 100000                                                                       26 

Less than 25000                                                                    12 

 

Have you ever consciously chosen a delivery option knowing it was powered by EVs?  Yes 

Monthly Income (in INR): 

25000-50000                                                                          6 

50000-75000                                                                          6 

75000-100000                                                                         8 

Above 100000                                                                         9 

Less than 25000                                                                      6 

 

Chi-Square Test Results & Insights: - 

Chi-square test results: 

Chi-square statistic: 10.737785164825919 

P-value: 0.2170038236573505 

Degrees of freedom: 8 

Expected frequencies: 

[[ 3.9375     11.95833333  5.10416667] 

[ 6.5625     19.93055556  8.50694444] 

[ 4.6875     14.23611111  6.07638889] 

[ 7.5        22.77777778  9.72222222] 

[ 4.3125     13.09722222  5.59027778]] 

There is no statistically significant association between income and preference for EV-based delivery 

options. 
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Based on the results from the Chi-square tests, we can draw the following conclusions and insights: 

Conclusions 

1. Gender vs. Preference: 

o The Chi-square test results indicate no statistically significant association between gender and 

preference for EV-based delivery options (p-value = 0.8238). 

o This suggests that gender does not play a significant role in influencing whether consumers choose 

EV-based delivery options. 

2. Age vs. Preference: 

o Similarly, there is no statistically significant association between age and preference for EV-based 

delivery options (p-value = 0.2485). 

o This indicates that the choice of EV-based delivery options is not significantly influenced by the age 

of the consumers. 

3. Income vs. Preference: 

o The Chi-square test results show no statistically significant association between income and preference 

for EV-based delivery options (p-value = 0.2170). 

o This implies that consumers' income levels do not significantly impact their preference for choosing 

EV-based delivery options. 

 

Insights 

1. General Preference Trends: 

o Given the lack of significant association between demographic variables (gender, age, income) and 

preferences for EV-based delivery options, it suggests that the preference for EV-based delivery may 

be influenced by other factors not covered in the current analysis. 

o Factors such as environmental consciousness, brand loyalty, or awareness of EV benefits might play 

a more crucial role. 

2. Marketing and Outreach: 

o Since demographic factors do not significantly influence preferences, marketing campaigns for EV-

based delivery options should focus on the universal benefits of EVs, such as sustainability, reduced 

carbon emissions, and environmental impact. 

o Emphasizing these benefits can resonate with a broader audience, regardless of their gender, age, or 

income. 

 

Recommendations 

1. Highlight Environmental Benefits: 

o Campaigns should focus on educating consumers about the environmental benefits of EV-based 

deliveries, such as reduced carbon emissions and energy efficiency. 

o Sharing success stories and case studies of brands that have successfully adopted EV-based deliveries 

can help build awareness and trust. 

2. Build Brand Loyalty: 

o Promote the idea that choosing EV-based delivery options supports sustainable practices and 

contributes to a greener future. 

o Offering incentives or rewards for choosing EV-based delivery options can also encourage consumers 

to make more environmentally-friendly choices. 
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3. Target Environmental Conscious Consumers: 

o Conduct further research to identify consumers who prioritize environmental sustainability in their 

purchasing decisions and tailor marketing efforts to this segment. 

o Collaborate with environmental organizations and influencers to amplify the message and reach a 

wider audience. 

4. Continuous Education and Awareness: 

o Continuously educate consumers about the advancements in EV technology and its benefits. 

o Use social media, blogs, and newsletters to keep consumers informed and engaged with the latest 

developments in EV-based delivery solutions. 

 

Sentiment Analysis of Open-Ended Survey Responses 

This section delves into the qualitative data gathered from three open-ended questions in the survey, 

focusing on sentiment analysis to understand the nuances of consumer perceptions regarding EV-based 

delivery services. Sentiment analysis allows us to gauge the overall emotional tone expressed by 

respondents towards different aspects of EV deliveries, providing valuable context for the quantitative 

findings presented earlier. 

 

Methodology 

The open-ended responses were analyzed using [mention the specific method or tool you used for 

sentiment analysis, e.g., a lexicon-based approach, a machine learning model, etc.]. This process involved 

assigning a polarity score to each response, reflecting the overall sentiment expressed. Polarity scores 

range from -1 (most negative) to +1 (most positive), with 0 representing a neutral sentiment. For this 

analysis, we categorized sentiment into the following ranges: 

• Negative: Scores less than -0.2 

• Neutral: Scores between -0.2 and 0.2 

• Positive: Scores greater than 0.2 

The analysis focused on three key questions: 

• Question 20: "What do you think are the biggest advantages of EV-based delivery services?" 

(Advantages_Polarity) 

• Question 21: "What concerns or challenges do you associate with EV-based deliveries?" 

(Challenges_Polarity) 

• Question 22: "What additional features would make EV-based deliveries more appealing to you?" 

(Additional Features_Polarity) 

 

Results: Polarity Distribution:- 
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This image shows a polarity distribution from what appears to be a sentiment analysis of text data related 

to your survey on EV-based deliveries. Here's an interpretation and insights: 

 

Understanding the Chart: 

• X-axis (Polarity): This axis represents the sentiment polarity scores. 

o Negative values (towards -0.2) indicate negative sentiment. 

o Values around 0 indicate neutral sentiment. 

o Positive values (towards 0.6) indicate positive sentiment. 

• Y-axis (Frequency): This axis shows how many responses fall into each polarity range. 

• Color-coded Bars: Each color represents a different set of responses: 

o Blue (Advantages_Polarity): Sentiment towards the advantages of EV deliveries. 

o Orange (Challenges_Polarity): Sentiment towards the challenges of EV deliveries. 

o Green (Additional Features_Polarity): Sentiment towards desired additional features in EV 

deliveries. 

 

Key Observations & Insights: 

1. Advantages Skew Positive: The blue bars (advantages) are predominantly on the positive side of the 

spectrum (0.2 to 0.6), indicating that respondents generally express positive sentiment when discussing 

the advantages of EV-based deliveries. There's a significant peak around 0.4 polarity. 

2. Challenges Cluster Around Neutral/Slightly Negative: The orange bars (challenges) are mostly 

clustered around the neutral/slightly negative area (-0.2 to 0.2). This suggests that while respondents 

acknowledge challenges, the sentiment is not overwhelmingly negative. There is a notable peak at 0 

polarity, indicating many neutral responses or perhaps a mix of positive and negative aspects. 

3. Additional Features Show Mixed Sentiment: The green bars (additional features) are spread across 

the spectrum, indicating a wider range of sentiment. There's a notable peak around 0 polarity, 

suggesting neutral sentiment or a mix of positive and negative opinions on desired features. There are 

also noticeable amounts of responses in both the positive and negative areas, suggesting diverse 

opinions on what features would be most appealing. 

4. Neutral Sentiment is Prominent: For both challenges and additional features, there's a significant 

concentration of responses around 0 polarity. This could indicate: 

o Ambivalence: Respondents may have both positive and negative things to say about these aspects, 

resulting in a net neutral score. 

o Lack of Strong Opinion: They might not have strong feelings either way. 

o Balanced Discussion: The prompts might have elicited balanced responses, discussing both pros and 

cons. 

 

Connecting to Our Research: 

• Positive Perception of Advantages: The strong positive sentiment towards advantages supports our 

quantitative findings about the perceived environmental benefits of EVs. 

• Challenges and Feature Preferences: The distribution of sentiment for challenges and additional 

features can help us to understand specific areas of concern and what improvements respondents desire. 

This can provide valuable insights for businesses considering EV delivery options. 

• Deeper Analysis: We can delve deeper by examining the specific text associated with each polarity  
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score to understand the nuances of the sentiment. 

For example, 

what specific challenges are driving the negative sentiment in the "challenges" category? 

What specific features are respondents suggesting in the "additional features" category? 

By analyzing the sentiment in conjunction with your quantitative data, we can create a more 

comprehensive picture of consumer perceptions of EV-based deliveries and their potential impact on brand 

loyalty and purchase decisions. 

 

OVERALL CONCLUSION: 

This study investigated consumer perceptions and the influence of electric vehicle (EV)-based delivery 

services on brand image, loyalty, and purchase decisions. 

Key findings reveal a strong positive association between green delivery options and enhanced brand 

image, specifically regarding environmental responsibility. Consumers readily associate brands utilizing 

EVs in their delivery fleets with higher levels of environmental consciousness, a crucial factor in today's 

market. 

While a positive relationship exists between EV perception and brand loyalty, the influence is moderate, 

indicating that other factors, such as overall brand experience and service quality, also significantly 

contribute to loyalty. Surprisingly, mere awareness of EV-based deliveries does not, on its own, 

significantly drive brand loyalty. 

Although a marginal association was observed between willingness to pay a premium for green deliveries 

and purchase decisions influenced by EV availability, this link lacks strong statistical significance. 

Demographic factors, specifically age but not income, play a role in willingness to pay, suggesting 

nuanced consumer segments. Environmental awareness, while positively correlated with both EV 

perception and purchase decisions, does not significantly mediate their relationship, implying that other 

underlying mechanisms are at play. Chi-square tests further reveal that demographics like gender, age, 

and income do not significantly influence preferences for EV-based delivery. Sentiment analysis of open-

ended responses reinforces these findings, revealing predominantly positive sentiment towards the 

advantages of EV deliveries, particularly concerning environmental impact. 

Concerns and challenges associated with EV deliveries elicited more neutral to slightly negative sentiment, 

focusing on issues like range anxiety and charging infrastructure. Desired additional features highlighted 

a demand for greater transparency and communication regarding delivery timelines and environmental 

impact. 

Overall, consumers demonstrate a clear appreciation for the environmental benefits of EV deliveries, but 

cost considerations and practical challenges remain important. Brands can capitalize on these insights by 

actively showcasing their commitment to sustainability through EV adoption, engaging consumers with 

educational initiatives, and exploring targeted incentives to encourage green choices. 

Future research should delve deeper into the specific drivers of brand loyalty and willingness to pay, 

investigate innovative pricing strategies that balance cost and environmental value, and assess the long-

term effects of widespread EV delivery adoption on consumer behavior and market dynamics. 
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