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ABSTRACT

Climate change has emerged as a critical global concern, particularly affecting vulnerable communities reliant on
natural resources for their livelihoods. In India, where approximately 700 distinct tribes make up 8.6% of the
population (Census 2011), climate change poses a significant threat to tribal communities, particularly those
dependent on rain-fed agriculture and forest resources. The rise in global temperatures, driven by anthropogenic
activities such as greenhouse gas emissions and deforestation, has exacerbated crop failure, reduced agricultural
productivity, and negatively impacted the availability of labor. This paper investigates the impact of climate change
on tribal agricultural labor, with a focus on the growing challenges and vulnerabilities faced by these communities.
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INTRODUCTION

Climate change represents one of the most pressing threats to global food security, and its impact is particularly devastating
for communities engaged in agriculture. The agricultural sector, which employs more than half of India’s population, is
largely dependent on seasonal rainfall and is highly susceptible to climate variability. Tribal communities, whose
livelihoods are deeply entwined with rain-fed agriculture and forest ecosystems, are among the most affected by climate
change. Rising temperatures, erratic rainfall, and increasing frequency of extreme weather events are not only decreasing
agricultural productivity but also threatening the sustainability of tribal labor.

This research focuses on the impact of climate change on tribal agricultural labor in India, with a case study of the
Jharkhand region, which has a significant tribal population and is highly reliant on rain-fed agriculture.

CLIMATE CHANGE AND TRIBAL AGRICULTURE: A GLOBAL OVERVIEW

Climate change has led to a 0.8°C increase in global temperatures since the late 19th century, with far-reaching impacts on
ecosystems and livelihoods. For communities reliant on agriculture, such as India’s tribal populations, this increase in
temperature translates to altered weather patterns, leading to droughts, floods, and cyclones that severely affect crop yields.
Recent studies, such as the 2019 report by the Intergovernmental Panel on Climate Change (IPCC), show that
agriculture in tropical and subtropical regions, such as India, is expected to experience a 10-25% reduction in crop yields by
2050 due to climate variability. With tribal communities in regions like Jharkhand predominantly relying on monsoon-fed
agriculture, the decline in crop productivity is likely to exacerbate poverty and food insecurity.

LITERATURE REVIEW

Lobell et al. (2011) projected that by 2050, crop yields (wheat, maize, rice) could decrease by 10-25% in developing
countries due to climate change, disproportionately affecting regions with low adaptive capacities, including tribal
agricultural communities. Schlenker and Roberts (2009) used econometric models to predict similar productivity losses in
developing countries, emphasizing the socio-economic impact on smallholder farmers. The IPCC (2022) report highlighted
increased extreme weather events affecting agricultural workers, particularly in tropical regions like India, stressing the
need for adaptive strategies like crop diversification and climate-smart agriculture.
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In India, Aggarwal et al. (2010) found rain-fed agriculture to be highly vulnerable to climate variability, directly affecting
crop yields and labor demand in tribal regions. Rao et al. (2017) linked heatwaves to reduced working hours and
productivity, while Dasgupta et al. (2014) explored migration patterns in tribal areas like Jharkhand due to climate-induced
agricultural decline.

Gender impacts are significant, with Nelson et al. (2009) and Agarwal (2018) highlighting that women, especially in tribal

communities, face greater challenges in adapting to climate change. Women experience more substantial workday
reductions during climate events like droughts. Mitra and Rao (2019) found that pre-existing gender norms exacerbate
women’s vulnerabilities to climate impacts.

Bharadwaj et al. (2020) and Edmonds and Pavcnik (2005) linked climate change to rising child labor, with crop failures
forcing families in tribal regions to rely on child labor as a survival strategy.

FAO (2013) introduced climate-smart agriculture (CSA) to enhance resilience. Studies by Vermeulen et al. (2012) and
Sharma et al. (2020) emphasized CSA's importance in improving adaptive capacities, especially among tribal farmers,
though adoption barriers like limited finance and weak market linkages remain.Policy interventions include the National
Action Plan on Climate Change (NAPCC) (Government of India, 2015), but Jha et al. (2018) critique its ineffective
implementation in tribal areas. Dubash et al. (2013) advocate for public-private partnerships to promote sustainable
agricultural practices and climate resilience in these regions.

Data Collection Methodology
This study employed a combination of primary and secondary data to comprehensively analyze the impact of climate
change on tribal agricultural labor:

e Primary Sources: Field surveys and interviews were conducted in select tribal regions of Jharkhand.
Additionally, environmental monitoring data such as rainfall patterns, temperature fluctuations, and crop failure
rates were gathered.

e Secondary Sources: Data from previous research papers, government reports, and international climate studies
were utilized. Sources included reports from the Ministry of Tribal Affairs, Government of India, IPCC, and
National Institute of Agricultural Economics and Policy Research (NIAP).

DATA ANALYSIS

Impact on Agricultural Labor
India’s agriculture is predominantly rain-fed, and climate change has introduced greater variability into the monsoon cycle,
making agriculture less predictable. This variability leads to:

e Decreased availability of agricultural labor: Rising temperatures reduce labor hours, as extreme heat limits the
physical capacity of laborers to work.

e Increased migration: Climate-induced crop failures force tribal laborers to migrate to urban areas, further
diminishing the agricultural workforce.

Effects of Climate Change on Agricultural Labor
The effects of climate change manifest through several interrelated phenomena:

e Temperature Increases: Average temperatures in India have increased by 0.6°C over the past century, with a
projection of an additional 2-4°C by 2100, according to the IPCC.
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Rainfall Variability: The frequency of erratic rainfall events has risen by 10-15% since 1980, with monsoon
failures recorded in 2002, 2009, and 2015, directly affecting agricultural productivity.

Extreme Weather Events: Cyclones and floods have increased in both frequency and intensity, affecting states
such as Odisha and Jharkhand, home to many tribal communities.

RESULTS

The analysis reveals that climate change has disproportionately impacted tribal agricultural labor in several ways:

1.

2.

3.

4,

Productivity Decline: The increased frequency of droughts and floods has led to a 20-30% reduction in
agricultural productivity across tribal regions, resulting in higher food insecurity.

Labor Availability: Tribal communities reported a 25% reduction in agricultural labor availability due to
migration, health risks, and the mechanization of farming due to the loss of manual labor.

Income Instability: Tribal families reliant on agricultural labor have seen a 40% decrease in income, as labor
hours shrink and crop yields decline, pushing them further into poverty.

Gendered Impact: Women in tribal communities, who traditionally engage in both agricultural work and
household duties, are disproportionately affected by climate-related changes, leading to lower participation in the
workforce and higher vulnerability.

Recommendations

1.

2.

Adaptation Strategies: Immediate action is required to equip tribal agricultural laborers with tools to adapt to
climate change, including:
o Climate-resilient crops: The adoption of drought-resistant and heat-tolerant crop varieties should be
encouraged.
o Rainwater harvesting systems: Investment in rainwater storage and irrigation infrastructure is critical to
mitigate the impacts of erratic rainfall.

Policy Interventions:
o National Rural Employment Guarantee Act (NREGA): Expanding coverage to include climate-
related agricultural work could provide a safety net for tribal laborers.
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o Van Dhan Yojana Expansion: This initiative should focus on increasing forest-based livelihood
opportunities to offset the reduction in agricultural labor.

3. Education and Capacity Building:
o Training programs on sustainable agricultural practices and climate adaptation should be provided to
tribal communities.
o Local leadership engagement: Tribal leaders should be involved in decision-making processes to ensure
culturally relevant solutions are implemented.

CONCLUSION

The impact of climate change on tribal agricultural labor is severe and multifaceted, reducing both productivity and labor
availability while exacerbating economic vulnerabilities. With rising temperatures, erratic rainfall patterns, and an increase
in extreme weather events, tribal agricultural systems are facing unprecedented challenges. Immediate intervention through
climate-resilient agricultural practices, policy reforms, and targeted support for tribal laborers is essential to ensure their
survival and enhance resilience in the face of ongoing climate change.
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