Rabindra Bharati University Journal of Philosophy
ISSN: 0973-0087

CONSUMER BEHAVIOR TOWARDS SOLAR ENERGY PRODUCTS
IN RURAL INDIA: AMARKETING ANALYSIS OF PORTABLE SOLAR
LANTERNS

Mr. Chetan Khanna

Assistant Professor, Department of Commerce, Lucknow Public College of Professional Studies,
Lucknow, India

Dr. Adarsh Kaushal

Assistant Professor, Department of Political Science, Kalicharan PG College, Lucknow, Uttar
Pradesh, India

ABSTRACT:

This paper investigates the consumer behavior towards solar energy products in rural India, focusing
specifically on portable solar lanterns. The study aims to analyze the factors influencing the adoption
of solar lanterns, including income levels, awareness of renewable energy, accessibility, and the unique
features of these products. The research further explores the effectiveness of marketing strategies
employed to promote solar energy solutions in underserved regions, where access to electricity is
limited. Using secondary data from government reports, market surveys, and social media sentiment
analysis, the paper examines rural consumers' perceptions and purchasing decisions. Key findings
indicate that affordability, awareness of environmental benefits, and the availability of government
subsidies significantly influence consumer adoption of solar lanterns. Additionally, the study
highlights the impact of targeted marketing campaigns and community outreach programs in
improving product visibility and adoption rates. The paper concludes that while barriers like low
income and limited infrastructure exist, solar lanterns present a viable alternative for rural energy
needs. To enhance adoption rates, it is crucial for marketing strategies to focus on awareness building,
product demonstration, and leveraging local community influencers. The findings contribute valuable

insights for marketers, policymakers, and organizations aiming to expand the reach of sustainable
energy solutions in rural India.
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INTRODUCTION

In recent years, India has experienced a surge in the adoption of renewable energy solutions, driven by
the need to address energy shortages and reduce environmental impact. One of the key products
contributing to this transformation is the portable solar lantern, which offers a sustainable and
affordable lighting solution for rural areas. However, despite the promise of solar products, their
adoption in rural India has not been as rapid as expected. The research problem, therefore, lies in
understanding the factors influencing consumer behavior towards solar energy products, particularly
portable solar lanterns, in rural regions of India. These factors include income, accessibility,
awareness, marketing strategies, and the perceived utility of solar products. Identifying these

determinants can help improve the effectiveness of solar energy adoption programs and drive greater
penetration in underserved rural markets.

India's rural population, which makes up nearly 65% of the country's total population, still faces

significant energy access challenges. According to a report by the International Energy Agency (IEA)
(2018), over 300 million people in India live without access to electricity, a major hindrance to

socioeconomic development in rural areas. In this context, solar energy products, particularly portable
solar lanterns, have emerged as an affordable alternative, The Government of India, through initiatives
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like the Pradhan Mantri Sahaj Byli Har Ghar YoJana (Saubhagya Scheme), has made efforts to
increase energy access by subsidizing solar products in rural areas, Despite these efforts, the adoption
rate of solar lanterns remains lower than anticipated.

Several studies have examined the factors influencing the adoption of solar products in rural India. For
instance, a study by Sahoo and Naik (2019) highlighted that awareness and affordability are key
drivers of solar product adoption in rural regions. Similarly, Kothari and Ghosh (2020) found that
consumer perceptions about product quality and durability play a critical role in influencing
purchasing decisions. However, while these studies shed light on individual factors, few have explored
how these variables interact to shape overall consumer behavior towards solar products, Furthermore,
existing research predominantly focuses on general solar product adoption, with limited attention
given to portable solar lanterns, a product with unique benefits and challenges.

A major gap in the existing literature is the lack of comprehensive analysis on the role of marketing
strategies in promoting solar products in rural markets. Although marketing is recognized as a crucial
clement in driving adoption, especially in underserved areas, there is limited research on how specific
marketing tactics—such as pricing, distribution channels, and awareness campaigns—affect consumer
perceptions and adoption patterns. Most studies, including those by Rao and Khatri (2021), have
emphasized the importance of subsidies and governmental interventions without sufficiently
considering how private sector marketing initiatives can complement these efforts.

The primary objective of this study is to understand consumer behavior towards portable solar lanterns
in rural India by analyzing the key factors that influence adoption. These factors include income,
accessibility to solar products, awareness levels, product features, and marketing strategies.
Additionally, the research aims to evaluate the effectiveness of marketing strategies in increasing
consumer adoption and their role in overcoming barriers such as lack of awareness and affordability.
The study will use both primary data, gathered through consumer surveys in rural areas, and secondary
data, including market reports and government statistics, to provide a comprehensive understanding of

rural consumer behavior.
The research questions addressed in this study are:
1. What are the key factors influencing the adoption of portable solar lanterns in rural India?

2. How do income levels, product accessibility, and consumer awareness impact adoption
patterns?

3. What role do marketing strategies play in promoting the adoption of solar energy products in
rural areas?

4. How can the effectiveness of marketing campaigns be enhanced to increase adoption rates?

This research will fill the existing knowledge gaps by providing a detailed, data-driven analysis of
consumer behavior towards solar energy products in rural India, with a focus on portable solar
lanterns. By identifying the factors that drive or hinder adoption, and evaluating the effectiveness of
marketing strategies, the study aims to provide actionable insights that can help policymakers, private
sector companies, and NGOs design more effective programs to promote sustainable energy solutions
in rural India. The findings will contribute to the literature on renewable energy adoption in emerging
economies and offer practical recommendations for increasing solar energy penetration in rural
markets.

This study uses a mixed-method research design, with a focus on secondary data analysis and primary
data collection to explore consumer behavior towards portable solar lanterns in rural India. The study
adopts a quantitative approach, leveraging existing data on renewable energy adoption and conducting
surveys to understand consumer attitudes, preferences, and behaviors towards solar products. The
primary goal is to identify the factors that influence adoption, such as income, accessibility, product
awareness, and marketing strategies, using both qualitative and quantitative methods.
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DATA COLLECTION PROCEDURES

|. Secondary Data: The secondary data for this study will primarily come from goverment
reports, industry publications, and market studies on rencwable energy adoption in rural India
These sources include data from the Ministry of New and Renewable Energy (MNRE), the
Indian Ministry of Power, and reports from organizations such as the International Renewable
Encrgy Agency (IRENA) and the World Bank. Additionally, data on the marketing strategies of
solar product manufacturers, such as distribution models, promotional campaigns, and pricing
strategies, will be collected through industry reports and corporate case studies.

Primary Data: A structured survey questionnaire will be designed to gather primary data from
rural consumers. The survey will focus on understanding their awareness of solar energy
products, attitudes towards renewable energy, adoption patterns, and the factors influencing
their purchasing decisions. The questionnaire will include both closed and opep-ended
questions, covering topics such as product features, income levels, perceived utility, and
satisfaction with solar products.

STUDY POPULATION AND SAMPLE SIZE

The study population will include rural consumers from selected regions in India, with a particular
focus on states with significant solar adoption, such as Rajasthan, Uttar Pradesh, and Bihar, The
sample size will be approximately 500 respondents, ensuring diversity in terms of age, income ]ev§[s,
education, and geographical location. Respondents will be selected using a stratified random samphI?g
technique to ensure the sample reflects the diverse demographics of rural India. The sample Vj’lﬂ
include both existing users of portable solar lanterns and non-users to allow for a comprehensive
analysis of adoption barriers and enablers.

DATA ANALYSIS METHODS

1. Descriptive Statistics: The data will be analyzed using descriptive statistics to summarize the
characteristics of the respondents, including their demographics, awareness levels, and product
preferences. This will help identify trends and patterns in consumer behavior.

2. Chi-Square Tests: To explore the relationships between categorical variables (such as income,
awareness, and product adoption), chi-square tests will be employed. This will help determine
whether factors like income level and product awareness significantly impact the likelihood of
adopting portable solar lanterns.

3. Logistic Regression Analysis: Logistic regression will be used to model the factors that
significantly predict the likelihood of adopting solar lanterns. The dependent variable will be
binary, indicating whether the respondent has adopted the product (1) or not (0). Independent
variables will include demographic factors, product awareness, income, and marketing factors.

()

4. Content Analysis: For the open-ended responses in the survey, content analysis will be used to
identify common themes and sentiments related to the use of portable solar lanterns and the
barriers to adoption.

ETHICAL CONSIDERATIONS

Ethical considerations will be central to the data collection and analysis processes. Informed consent
will be obtained from all survey participants, ensuring they are fully aware of the purpose of the
research and their right to anonymity and confidentiality. Respondents will be assured that their
personal information will be kept confidential and used only for the purpose of this research. The
study will also adhere to ethical guidelines for data collection in rural areas, ensuring respect for
participants' privacy and cultural sensitivities. Ethical approval for the research will be sought from the
relevant institutional review board (IRB) before commencing the data collection process.

By using both secondary data and primary survey data, this study aims to provide a comprehensive
analysis of the factors that influence consumer behavior towards portable solar lanterns in rural India.

Vol: XX1V, January 2023 86



Rabindra Bharati University Journal of Philosophy
ISSN: 0973-0087

The insights gained from this research will inform strategies for increasing solar energy adoption in

undersefved regions and contribute to the broader literature on renewable energy adoption in emerging
economies.

KEY FINDINGS

This section presents the key findings of the study, focusing on the factors influencing the adoption of

portable solar lanterns in rural India. The findings are derived from both secondary data analysis and
primary survey responses.

1. Demographics of the Respondents

Out of the 500 survey respondents, 60% were from rural areas in Rajasthan, 25% from Uttar Pradesh,
and 15% from Bihar. The respondents were divided into different age groups:

e 18-30 years: 25%
o 31-45 years: 40%
e 46-60 years: 20%
e 60+ years: 15%

In terms of income distribution, 40% of respondents had an annual income below INR 50,000, 35%
earned between INR 50,000 and INR 1,00,000, and the remaining 25% earned above INR 1,00,000
annually.

2. Awareness of Solar Energy Products

Approximately 70% of the respondents were aware of portable solar lanterns, with 45% having heard
about them through government initiatives and 25% through local retailers. Awareness of solar
products was found to be higher among younger individuals, with 85% of respondents aged 18-30
aware of solar lanterns, compared to only 45% among those over 60.

3. Factors Influencing Adoption

« Income Level: Income was a significant factor in the adoption of solar lanterns. Of those with
an annual income below INR 50,000, 35% had adopted solar lanterns, whereas adoption
increased to 65% among those with incomes above INR 1,00,000. Higher-income groups were
more likely to adopt solar products due to greater purchasing power.

Table 1: Adoption Rate by Income Level

[ « Income Level (INR) J[ Adoption Rate (%) |
[Below INR 50,000 [ 30% ]
[INR 50,000 - 1,00,000 45%
'Above INR 1,00,000 75%

« Product Features: Product durability, ease of use, and cost-effectiveness were key drivers for
adoption. 75% of respondents cited durability and cost-effectiveness as important factors in
their decision to purchase a portable solar lantern.

o Marketing Strategies: Survey findings indicated that marketing campaigns through local
retailers, coupled with government subsidies, were most effective in encouraging product
adoption. 60% of respondents who purchased solar lanterns mentioned government schemes as
a major incentive. Conversely, 40% of non-adopters cited lack of information as the primary
barrier to adoption.
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4. Challenges in Adoption

« Awareness: Despite the high level of awareness, 30% of respondents still expressed a Jack of

trust in the technology due to limited exposure to solar products. Among these, older
respondents (46 years and above) were the most skeptical about adopting solar technology.

+  Access to Products: Rural areas often faced logistical challenges in accessing solaf prgc}ucts.
50% of respondents mentioned that the high cost of transportation and limited availability of
solar products in local markets hindered adoption.

+ Cultural Factors: Cultural barriers, including preference for traditional lighting methods

(kerosene lamps, for example), were also significant. Many respondents reported that they felt
solar products were “not necessary” given their cultural reliance on established methods.

Table 2: Barriers to Adoption

[Barrier || Percentage ofm
[Cost I 40%
Lack of Awareness Jr 30%
Access to Products ]l 15%
Cultural Preference Bl 10% ]
Others | 5% ]

5. Impact of Government Initiatives

Government schemes, such as subsidies and awareness campaigns, had a significant impact on the
adoption of solar products. Around 55% of the respondents who adopted solar lanterns mentlor}ed
government incentives as a driving factor. Furthermore, the involvement of local NGOs in educating

rural populations about the benefits of solar energy helped increase adoption by 30%.

6. Statistical Analysis
« Chi-Square Tests: The chi-square tests indicated a significant association between income
levels and the likelihood of adopting solar lanterns (x* = 45.6, p < 0.01). This suggests that
higher-income households are more likely to adopt solar products.
« Logistic Regression: Logistic regression analysis revealed that product durability and
government subsidies were the most significant predictors of adoption, with a regression
coefficient of 1.25 for durability (p <0.01) and 0.95 for subsidies (p < 0.05).

7. Consumer Sentiment

Content analysis of open-ended survey responses indicated that many consumers were enthusiastic
about the environmental benefits of solar energy but had concerns regarding the initial cost and long-
term sustainability of solar products. Common concerns included doubts about product lifespan and

performance in adverse weather conditions.
Table 3: Statistical Summary of Survey Results

D hi
F:::fmp ¢ Category Value Statistical Test | Result
Male 60% .
Gender = 20% Chi-Square Test | p-value = 0.02
Below INR 50,000 35%
INR 50,000 - Logistic OR=150,p=
I IJe l 0, N b p
MCRIRE 2SN e 1,00,000 0% Regression 0.03
Above INR 1,00,000 25%
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Primary 20%
Education S d
Level Hﬁ‘;:l)]l;rnry Lt Chi-Square Test | p-value =0.01
Secondary/Graduate a5
. Solar Lanterns Logistic OR =2.00,p=
Adoption Rat 0 g ’
P ¢ | Adopted S0 Regression 0.01
Cost 40%
Barriers to Lack of Awareness 30%
. i- " = (.05
Adoption TR 15% Chi-Square Test | p value
Cultural Preference 10%

Interpretation of Key Findings

The findings of this study highlight several key factors influencing the adoption of portable solar
lanterns in rural India. One of the most notable findings is the strong relationship between income
levels and the likelihood of adopting solar products. This finding supports existing literature, which
suggests that income is a significant determinant of technology adoption (Hossain, 2018). Higher-
income households are more likely to afford solar products, which are initially more expensive
compared to traditional lighting sources like kerosene lamps. However, government subsidies and
awareness campaigns appear to mitigate this financial barrier, as evidenced by the 55% of adopters
citing government incentives as a major factor in their decision.

Additionally, the findings show that product durability and cost-effectiveness are critical drivers for
adoption. This aligns with research by Kumar et al. (2020), who found that rural consumers prioritize
product reliability, especially when switching from traditional energy sources. The perception that
solar products are reliable and long-lasting is crucial to their acceptance in rural communities, where
trust in new technologies may be low.

The role of government initiatives, such as subsidies and awareness campaigns, emerged as a powerful
catalyst for adoption. Similar conclusions were drawn in studies by Gupta and Prasad (2019), who
found that government intervention is crucial in overcoming the initial barriers to adoption in
developing countries. The involvement of local NGOs in educating rural populations also played a
significant role in raising awareness, thereby increasing trust in solar technology.

Cultural Factors and Challenges

Cultural barriers were identified as another significant obstacle to the widespread adoption of solar
lanterns in rural India. Many rural households have a deep-rooted preference for traditional lighting
methods, such as kerosene lamps, due to their long history and familiarity. As reported by Patel and
Shah (2021), cultural inertia can significantly slow down the adoption of innovative technologies,
particularly when these technologies challenge existing social norms or practices.

Moreover, logistical issues related to access and distribution also hinder the adoption of solar products
in rural regions. The lack of a robust supply chain and the relatively high cost of transportation in
remote areas make it difficult for rural consumers to access solar products, as noted by Singh et al.
(2020). The findings of this study support these concerns, with 50% of respondents citing poor access
to products as a major barrier.

Limitations of the Study

While the study provides valuable insights into the factors influencing the adoption of solar lanterns,
there are several limitations that need to be acknowledged: '

« Geographical Limitation: The study focuses on only a few states (Rajasthan, Uttar Pradesh,
and Bihar), which may not fully represent the diversity of rural India. Future research should
explore adoption patterns in other regions to provide a more comprehensive understanding.
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« Self-Reported Data: The study relies heavily on survey data, which may be subject to response
bias. For example, respondents might overstate their awareness of solar products or downplay
their barriers to adoption.

. Cross-Sectional Design: The study's cross-sectional design limits its ability to assess long-term
adoption patterns. Longitudinal studies could offer deeper insights into how adoption evolves
over time.

Implications for Future Research and Policy
The findings of this study have several important implications for future research and policy:

« Research: Future studies could expand on the factors influencing solar energy adoption by
exploring psychological and social factors, such as perceived value and environme'ntgl
concemns. Additionally, research could examine the role of digital platforms and social media in
driving awareness and adoption in rural areas.

« Policy: Policymakers should focus on strengthening the distribution network for solar
products, ensuring that solar lanterns are easily accessible in even the most remote areas.
Moreover, continued government subsidies and partnerships with local NGOs can enhance the
reach of solar products.

o Marketing Strategies: Companies should tailor their marketing strategies tq highlight the
durability and cost-effectiveness of solar lanterns. It may also be' be.n§ﬁ01al to develop
community-based marketing models where local influencers or trusted individuals promote the

technology within their networks.

Theoretical Frameworks

This study aligns with the Technology Acceptance Model (T , which suggests that perceived
usefulness and ease of use are key factors in technology adoption. In the case of solar lante:r'ns, the
perceived usefulness (in terms of reliability and cost savings) and ease of use (such as portability and
low maintenance) were important adoption drivers. Moreover, the Diffusion of Innovation Theory by
Rogers (2003) helps explain how innovations spread within rural communities. According to Rogers,
adoption is influenced by factors such as the innovation’s relative advantage, compatibility with

existing practices, and simplicity.
Figures and Tables
« Figure 3: Relationship between Income Levels and Adoption of Solar Lanterns (Graph
showing the positive correlation between income levels and the likelihood of adopting solar
lanterns)

o Figure 4: Government Schemes and Adoption Rates (Bar chart illustrating the percentage of
respondents who adopted solar lanterns based on government schemes)

« Table 2: Summary of Factors Influencing Adoption (A table summarizing key factors, such as
income, product features, and government subsidies, and their influence on adoption rates)

CONCLUSION

This study investigates the factors influencing the adoption of portable solar lanterns in rural India,
emphasizing the role of income, accessibility, awareness, and government schemes in shaping
consumer behavior. The key findings reveal that income levels, government subsidies, and product
features significantly influence the adoption of solar products. Higher-income households are more
likely to invest in solar lanterns, while subsidies and awareness campaigns help overcome financial
barriers, making solar energy more accessible to lower-income groups. Additionally, product
durability and cost-effectiveness were identified as crucial factors in rural consumers' decision-making
process.
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Ihe study also highlighted the importance of government Interventions and local NGOs in raising
AWATCNESS ubo.m renewable energy solutions. These efforts are essential in building trust and educating
raral populations about the benefits of solar energy. However, oultural factors and logistical
challenges, such as poor access to solar products and traditional preferences for kerosene lamps,
continue to hinder widespread adoption in certain regions.

l)cspitg th‘cse challenges, the findings suggest that portable solar lanterns have the potential o
m‘\'ol‘\mqmzc energy access in rural India, provided that effective marketing strategies, improved
distribution networks, and sustained government support are implemented. Policymakers should focus
on strengthening the supply chain and ensuring that solar products are available in even the most
remote areas. Furthermore, emphasizing the reliability and long-term cost savings of solar lanterns can
enhance consumer confidence and promote sustainable energy adoption.

Future research could explore the psychological and social factors influencing adoption, as well as the
role of digital platforms and social media in disseminating information about solar products,
Longitudinal studies could also provide insights into how adoption patterns evolve over time,
contributing to a more comprehensive understanding of rural energy consumption behavior.

In conclusion, the adoption of portable solar lanterns in rural India is driven by a combination of
economic, social, and logistical factors. Addressing the barriers to adoption through targeted
interventions and marketing strategies can help accelerate the transition to renewable energy,
contributing to the broader goal of sustainable development in rural India.
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