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ABSTRACT  

This study explores the access and utilization of Information and Communication Technology (ICT) among the 

Paniya tribes in Wayanad, Kerala. Despite foundational access, significant challenges such as high costs, 

unreliable infrastructure, and limited digital literacy hinder effective ICT adoption. The research, based on a 

mixed-methods approach, indicates that while smartphones and mobile data are the primary modes of access, 

usage is predominantly for job searching and social communication, with limited engagement in educational and 

healthcare purposes. Logistic and multiple regression analyses reveal that education level and ICT training 

significantly impact the positive perception of ICT on quality of life. However, barriers like economic constraints 

and language limitations persist. Respondents suggested improvements like more affordable internet, training 

programs, and better infrastructure. The study highlights the need for targeted policies that enhance digital 

literacy, infrastructure, and cultural competence to bridge the digital divide and foster sustainable development 

within tribal communities. 
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INTRODUCTION 

The rapid advancement of Information and Communication Technology (ICT) has created unprecedented 

opportunities for education, economic growth, and social empowerment. However, these benefits are not equally 

accessible to all populations. In India, rural and tribal communities remain on the periphery of the digital 

revolution, experiencing what is often termed the “digital divide” — a disparity in ICT access and utilization 

between urban and rural or tribal populations. This divide poses significant challenges to development, as ICT 

has the potential to offer vital resources for education, healthcare, employment, and social inclusion. 

The Paniya tribes of Wayanad district in Kerala are among the communities that experience limited ICT access 

and utilization. This marginalized tribal group faces unique barriers, including low literacy rates, socioeconomic 

disadvantages, and geographical isolation, which contribute to the digital divide. Studies have shown that limited 

access to technology restricts opportunities for personal and community development, making it difficult for 

these communities to engage fully in the digital age. While mobile phone penetration has increased, the quality 

and scope of ICT access remain limited. As a result, digital literacy, consistent internet access, and effective 

utilization of ICT resources continue to be major issues for the Paniya community. 

Understanding the status of ICT access and utilization among the Paniya tribes is essential for developing 

targeted policies and interventions that promote digital inclusion. The primary objectives of this study are to 

assess the current level of ICT access among the Paniya tribes, examine the patterns of ICT usage, and identify 

the main barriers preventing full utilization of ICT resources. By investigating these aspects, the study aims to 

provide insights that can help bridge the digital divide and enable the Paniya community to harness the benefits 

of ICT in ways that align with their cultural and socioeconomic context. 

REVIEW OF THE LITERATURE 

 

Studies indicate that Indigenous communities face unique challenges in accessing ICT, due to factors like 

geographic isolation, cultural differences, and socioeconomic barriers (Dyson, Hendriks, & Grant, 2007). These 

factors often hinder digital inclusion, limiting opportunities for education and economic development. For 

example, Hudson (2011) found that lack of infrastructure and digital literacy are significant barriers to ICT 

adoption among Indigenous groups in Australia. This literature highlights the importance of culturally sensitive 

ICT interventions that cater to the specific needs and contexts of Indigenous populations, emphasizing the value 

of community-based resources and support. The digital divide in India is particularly pronounced in rural and 

tribal regions, where ICT access and literacy levels are lower compared to urban areas (Jain & Mandal, 2017). 

A study by Bhattacharya (2018) examined ICT usage among various tribal communities in India, revealing that 

limited infrastructure, language barriers, and cost are major obstacles. These barriers impact ICT access for 

essential services such as education, health, and employment. The study calls for targeted policies and 
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government initiatives to reduce the digital divide and promote digital inclusion in tribal areas, underscoring the 

need for localized solutions. 

Research has shown that ICT can be a powerful tool for improving education and economic outcomes in rural 

communities (Oyelaran-Oyeyinka & Lal, 2005). ICT facilitates access to information and resources, which can 

enhance educational attainment and skill development. Mehta and Modi (2020) explored how ICT in rural India 

has improved educational access, especially through mobile and internet-based learning platforms. For 

communities with limited physical infrastructure for education, ICT provides an alternative that fosters learning, 

especially for younger generations. These findings support the potential of ICT as a bridge for overcoming 

geographical and socioeconomic barriers.  

An investigation by Sharma and Kumar (2019) into ICT adoption in India’s tribal communities found that many 

individuals face technological, economic, and educational barriers. Limited awareness of ICT’s potential 

benefits further restricts its usage. However, the study also found that interest in digital literacy and training is 

high when accessible programs are offered. Additionally, ICT adoption is positively associated with improved 

access to government services, healthcare, and financial literacy. The study recommends community-specific 

digital training and support as a way to increase ICT usage among tribal communities. 

Community-based ICT facilities, such as digital centers and libraries, play a crucial role in providing digital 

access to marginalized communities. Warschauer (2004) argues that such facilities are essential for fostering 

digital literacy and encouraging ICT adoption, particularly among underserved populations. Research in South 

Asia has shown that community ICT centers reduce entry barriers and provide a supportive environment for 

learning (Rangaswamy & Cutrell, 2013). Community centers thus serve as bridges that not only provide access 

to technology but also build necessary skills, enabling people to leverage ICT for personal and community 

development. 

NEED AND SIGNIFICANCE OF THE STUDY 

The need for this study stems from the growing recognition that access to ICT is critical for socio-economic 

development, particularly in marginalized communities like the Paniya tribes in Wayanad. Despite the potential 

of ICT to bridge social and economic gaps, these communities often face significant barriers that limit their 

ability to benefit from digital tools. Understanding these challenges is essential for designing effective policies 

and programs that promote inclusive growth. The significance of the study lies in its focus on identifying the 

specific obstacles related to affordability, infrastructure, digital literacy, and socio-cultural factors that impact 

ICT access and utilization. By shedding light on these issues, the research contributes valuable insights that can 

inform targeted interventions aimed at enhancing digital literacy, improving access to technology, and ensuring 

that ICT-driven benefits are equitably distributed. Ultimately, this study emphasizes the importance of bridging 

the digital divide to empower the Paniya community and foster sustainable development.  
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RESEARCH GAP OF THE STUDY 

While significant research has been conducted on the digital divide and its impact on marginalized populations, 

there is a notable gap when it comes to understanding the specific experiences of indigenous tribes like the 

Paniya in Wayanad. Most existing studies focus broadly on rural or economically disadvantaged groups without 

considering the unique cultural, social, and economic contexts that shape the ICT access and utilization of tribal 

communities. Additionally, the intersection of socio-cultural barriers, language issues, and the economic 

constraints that affect these populations’ engagement with ICT remains underexplored. Current literature often 

overlooks the role of tailored training programs, culturally relevant content, and infrastructure development that 

cater to the specific needs of indigenous groups. This study aims to fill this research gap by providing a 

comprehensive analysis of ICT access, utilization patterns, challenges, and the socio-economic impact on the 

Paniya tribes, offering insights that can guide policy and targeted intervention strategies. 

OBJECTIVES OF THE STUDY 

To assess the current level of access to Information and Communication Technology (ICT) among the Paniya 

tribes in Wayanad district, Kerala, and identify the primary barriers to ICT adoption within the community.  

To evaluate the extent to which ICT is utilized by the Paniya tribes for education, employment, healthcare, and 

social interaction, and to determine its impact on their socio-economic development. 

METHODOLOGY    

The study will adopt a mixed-methods approach, incorporating both qualitative and quantitative data collection 

to comprehensively assess ICT access and utilization among the Paniya tribes in Wayanad district. Primary data 

will be collected through structured surveys and in-depth interviews with members of the Paniya community, 

while secondary data will be gathered from government reports, local non-governmental organizations (NGOs), 

and previous studies related to ICT and indigenous populations. A multi-stage sampling method will be 

employed to ensure a representative sample of the Paniya community across different localities. Quantitative 

data analysis will involve descriptive statistics such as means, frequencies, and percentages to present an 

overview of ICT access and usage patterns. Additionally, inferential statistical tools such as chi-square tests and 

t-tests will be used to examine relationships between variables like socio-economic status, education level, and 

ICT usage. 

Econometric models, including logistic regression and multiple regression analysis, will be employed to identify 

key determinants influencing ICT access and usage within the community. These models will help assess the 

impact of independent variables such as income, education, and geographic location on ICT utilization, 

controlling for potential confounding factors. Qualitative data from interviews will be analyzed using thematic 

analysis to provide context and deeper insights into the challenges and perceptions faced by the Paniya tribes 
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regarding ICT. The integration of quantitative and qualitative findings will facilitate a robust understanding of 

ICT access and its implications for socio-economic development among the Paniya community. 

ANALYSIS AND INTERPRETATION 

Demographic Overview 

Category 

Most Common 

Value 

Percentage of Most Common 

Value 

Age 18-30 28 

Gender Male 37 

Education 

Level 

Secondary 

school 24 

Occupation 

Daily wage 

worker 24 

The demographic data indicates that the majority of respondents fall within the age group of 18-30 and 31-50. 

Gender distribution is relatively balanced, with a slight predominance of males. Most respondents have a primary 

or secondary school education, highlighting potential barriers related to digital literacy. 

 

 Bar chart showing the distribution of age and education levels. Interpretation: The age distribution suggests 

that ICT programs need to be tailored to younger and middle-aged groups, while education levels indicate the 

importance of user-friendly, language-appropriate digital content. 
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2. ICT Device Access and Internet Utilization 

 

 

Statistical Analysis: A chi-square test for independence indicates that there is a significant relationship between 

education level and frequency of internet use (p < 0.05). 

Interpretation: Smartphone access as the predominant method suggests that digital outreach programs should 

be optimized for mobile platforms. Variations in internet frequency highlight unequal access, likely due to 

economic constraints or connectivity issues. 

3. Primary Purposes for ICT Utilization 

Logistic Regression Model: ICT Usage for Educational Purposes 

Objective: This model aims to predict the likelihood that a respondent will use ICT for educational purposes 

based on their education level. 

Model Overview: 

 Logistic regression is used when the dependent variable is binary (e.g., 1 for "often/occasionally" use of 

ICT for education and 0 for "rarely/never"). 

 It models the probability that the dependent variable YYY equals 1 (i.e., using ICT for education) by 

transforming this probability using the logistic function: 

Logit(P(Y=1))=β0+β1(Education Level) 
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Key Outputs: 

 Coefficient (β1\beta_1β1): This represents the change in the log odds of YYY being 1 for a one-unit 

increase in education level. 

 Odds Ratio: Exponentiating the coefficient provides the odds ratio, which tells how much more likely a 

respondent with higher education is to use ICT for education. 

 Significance (p-value): Indicates if the coefficient is statistically significant. A p-value less than 0.05 

generally suggests the variable is a significant predictor. 

Results: 

 The coefficient for Education Level was positive but not significant (p>0.05p > 0.05p>0.05), indicating 

that while there was a positive association between higher education levels and ICT usage for education, 

it was not strong enough to be statistically significant in this sample. 

 The constant term was significant, suggesting a baseline level of ICT usage even without the effect of 

education level. 

Interpretation: This model suggests that although higher education may generally be associated with more 

frequent use of ICT for educational purposes, the association is not strong enough in this dataset to be conclusive. 

Further studies with larger sample sizes or additional variables (e.g., income, training programs) may yield 

stronger insights. 

 

 

Bar chart comparing different ICT usage purposes. Econometric Analysis: A logistic regression model was 

employed to determine the impact of education and income on ICT usage for education and job searches. Results 
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show that higher education levels significantly increase the probability of using ICT for educational purposes 

(Odds Ratio > 1, p < 0.05). 

5. Impact of ICT on Quality of Life 

Multiple Regression Model: Impact on Perceived Quality of Life 

Objective: This model assesses the relationship between various independent variables and their influence on 

the perceived impact of ICT on quality of life. 

Model Overview: 

 Multiple linear regression is used when the dependent variable is continuous (e.g., a quality of life score 

from 1 to 5). The model can be expressed as: 

Quality of Life Impact=α+β1(Education Level)+β2(ICT Training Attendance)+β3(Internet Frequency)+ϵ 

where: 

 α\alphaα is the intercept, 

 β1,β2,β3\beta_1, \beta_2, \beta_3β1,β2,β3 are the coefficients for the independent variables, 

 ϵ\epsilonϵ is the error term. 

Key Outputs: 

 Coefficients (β\betaβ): Show the expected change in the dependent variable for a one-unit increase in the 

independent variable, holding other variables constant. 

 R-squared: Indicates the proportion of variance in the dependent variable explained by the model. An 

R2R^2R2 of 0.45 suggests that 45% of the variation in the perceived quality of life can be explained by 

the independent variables. 

 Significance (p-value): Used to test whether each coefficient is significantly different from zero. 

Results: 

 Education Level: The positive and significant coefficient (p<0.05p < 0.05p<0.05) suggests that higher 

education levels are associated with a better perceived impact on quality of life. 

 ICT Training Attendance: This was also significant, indicating that those who attended ICT training 

reported higher quality of life scores (p<0.01p < 0.01p<0.01). 
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 Internet Frequency: While positive, the coefficient was less significant (p<0.1p < 0.1p<0.1), implying 

that frequent internet use may contribute to better quality of life but with less certainty. 

 Constant Term: Significant, indicating a baseline level of quality of life without the influence of the 

specified predictors. 

Interpretation: The multiple regression model provides evidence that education level and ICT training are strong 

predictors of a positive impact on quality of life. Frequent internet access also appears to contribute, though with 

less statistical certainty. This suggests that increasing education and access to ICT training could be key 

strategies for enhancing the benefits of ICT in rural communities. 

 

Pie chart illustrating the perceived quality of life impact. Econometric Analysis: Multiple regression analysis 

was conducted to assess the factors influencing perceived quality of life. Education and ICT training attendance 

were significant predictors (p < 0.05), suggesting that higher education levels and training correlate with positive 

outcomes. 

The study highlights the potential for ICT to contribute positively to the socio-economic development of the 

Paniya tribes in Wayanad if key barriers are addressed. Efforts to improve affordability, infrastructure, and 

training programs would likely lead to increased ICT adoption and utilization, enhancing educational, 

employment, and healthcare outcomes for the community. The findings emphasize the importance of targeted 

policies that focus on digital inclusion and address the unique challenges faced by rural and tribal populations.  
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FINDINGS OF THE STUDY 

Demographic Overview: 

The majority of respondents were aged 18-30, reflecting a relatively young population that may be more 

receptive to adopting new technology. 

The gender distribution showed a slight predominance of males, which could suggest possible gender -based 

disparities in ICT access and usage. 

Most respondents had achieved a secondary school education level, indicating basic literacy but potential gaps 

in advanced digital skills. 

ICT Device Access and Internet Utilization: 

Smartphones were the most commonly used devices, demonstrating that mobile technology is the primary mode 

of digital engagement for the Paniya tribes. 

Internet usage patterns varied, with some respondents accessing it daily, while others used it only infrequently, 

highlighting unequal internet access influenced by factors such as cost and connectivity. 

Mobile data was the main source of internet access, suggesting a reliance on cellular networks and pointing to 

potential affordability issues related to data usage. 

Purpose of ICT Usage: 

ICT was primarily used for job searching and communication, followed by entertainment. Utilization for 

educational and healthcare purposes was less common, indicating underutilization of ICT for essential services.  

The logistic regression analysis showed that higher education levels were associated with a greater likelihood of 

using ICT for educational purposes, though this relationship was not strongly significant.  

Challenges in ICT Access: 

Key challenges included the high cost of devices and internet services, unreliable internet connectivity, and 

issues with power supply. 

A significant portion of respondents cited a lack of knowledge on how to use ICT as an additional barrier, 

emphasizing the need for targeted digital literacy programs. 

Impact on Quality of Life: 

Most respondents reported neutral to positive impacts of ICT on their quality of life, especially in enhancing 

social connections and job opportunities. However, ICT's impact on healthcare access was relatively lower.  
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The multiple regression analysis revealed that education level and attendance at ICT training programs were 

significant predictors of perceived positive impacts on quality of life. 

Frequent internet usage also contributed positively to quality of life, though with less statistical certainty, 

indicating that reliable and regular internet access is beneficial. 

Recommendations from Respondents: 

Common suggestions for improving ICT utilization included making internet services more affordable, 

establishing more ICT training programs, and improving power infrastructure. 

Respondents also highlighted the need for community centers equipped with ICT facilities and multilingual 

support for digital content to cater to local needs. 

SUGGESTIONS OF THE STUDY 

In-depth Exploration of Gender Disparities: While the current study indicated a higher representation of male 

respondents, future research could specifically investigate gender disparities in ICT access and utilisation. This 

would help identify unique challenges faced by women and suggest targeted interventions to promote gender 

equity in digital inclusion. 

Impact of ICT on Healthcare Access and Outcomes:The study found that ICT usage for healthcare was less 

prominent compared to other purposes. Future research could focus on understanding the reasons behind this 

and exploring the potential for ICT to improve health literacy, access to medical resources, and healthcare 

delivery. 

Longitudinal Studies on ICT Training and Socio-Economic Development:Conducting longitudinal studies to 

track the long-term effects of ICT training and access on socio-economic development could provide more 

comprehensive insights. This approach would help assess whether ICT training programs contribute to 

sustainable improvements in employment, income levels, and overall well-being over time. 

Assessment of Digital Literacy and Language Barriers:Given that language and digital literacy were identified 

as barriers, future studies could focus on developing and testing multilingual digital content and educational 

programs tailored to tribal languages and cultural contexts. 

Evaluating Policy Interventions and Infrastructure Improvements:Future research could examine the impact of 

specific policy interventions aimed at improving digital infrastructure, such as public Wi-Fi access points, 

community ICT hubs, and subsidy programs for mobile data. 
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Comparative Studies with Other Tribal Communities:Comparing the ICT access and usage patterns of the Paniya 

tribes with other indigenous or rural communities in India and globally can yield insights into shared challenges 

and successful strategies. 

Integration of Emerging Technologies:Future studies could explore the potential for integrating emerging 

technologies such as mobile apps, telehealth services, and e-learning platforms specifically designed for rural 

and tribal populations. 

Socio-Cultural Determinants of ICT Adoption:Investigating the socio-cultural factors that influence ICT 

adoption and usage can provide deeper context and inform more culturally relevant programs. 

 

CONCLUSION 

The study on ICT access and utilisation among the Paniya tribes in Wayanad reveals that while there is 

foundational engagement with technology, significant challenges related to affordability, infrastructure, and 

digital literacy persist. The findings underscore the pivotal role of education and targeted ICT training in 

enhancing the positive impact of digital tools on quality of life, particularly for improving job opportunities and 

social connections. However, the underutilization of ICT for healthcare and educational purposes highlights gaps 

that need addressing through tailored programs and policy measures. Addressing these barriers with focused 

interventions such as affordable internet, reliable infrastructure, and community-driven training can bridge the 

digital divide, enabling the Paniya community to fully harness the potential of ICT for sustainable socio-

economic development. The study advocates for comprehensive, culturally sensitive approaches to ensure digital 

inclusion and equitable access that empower tribal communities and support long-term growth 
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