International Journal of Social Impact )

ISSN: 2455-670X \ Internqtmpa”ournal of
Volume 10, Issue 3, DIP: 18.02.066/20251003 iﬁ Social I npact
DOI: 10.25215/2455/1003066 -
www.ijsi.in [July - September, 2025

Research Paper

Economics and Ecology: A Study on Cost Benefit Analysis of
Using Bio-fertilizers in Telangana

Prof. K. Prabhu Sahai'*, Dr. A. Madhuri?

ABSTRACT

Farmers in Telangana are starting to use bio-fertilizers more as they look for better and safer
ways to grow crops. This paper will throw light on, how bio-fertilizers are being used in the
Telangana state, what benefits they bring, and what problems farmers still face. Bio-
fertilizers help improve soil health, reduce the need for chemical fertilizers, and increase crop
yields. The objective is to explore the usage patterns, agronomic impact, and economic
viability of bio-fertilizer application in the state. A cost-benefit analysis to show that bio-
fertilizers may cost more at the beginning, they save money over time because they reduce
the need for expensive chemicals and improve soil in the long run, and also to show how
farmers or farmer groups are using natural waste to make farming better. Government
programs like the Paramparagat Krishi Vikas Yojana (PKVY) are helping farmers switch to
organic methods by giving support and resources. Nevertheless some problems remain, like
lack of awareness, limited supply of bio-fertilizers, and slower results compared to chemicals.
The paper suggests that with better education, government help, and support for local
markets, more farmers in Telangana can benefit from using bio-fertilizers.
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griculture has always been the backbone of Telangana’s economy, sustaining

millions of rural households and contributing significantly to the state’s Gross State

Domestic Product (GSDP). The sector accounts for roughly 16 to 18 percent of the
GSDP, reflecting its pivotal role in livelihood and economic activities. However, with the
increasing pressures of population growth, climate change, and resource depletion, the
agricultural landscape in Telangana faces several critical challenges. Among these are soil
degradation, declining crop productivity, and rising costs of agricultural inputs. These issues
are largely linked to the over-reliance on chemical fertilisers, which, while initially boosting
crop yields, have gradually led to the deterioration of soil health, environmental pollution,
and unsustainable farming practices.

In this context, bio-fertilizers have emerged as a promising sustainable alternative. Bio-
fertilizers are natural inputs that contain living microorganisms capable of enhancing soil
fertility and promoting plant growth. Unlike chemical fertilizers that can harm the
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environment and degrade soil quality over time, bio-fertilizers contribute to maintaining long-
term soil health. They achieve this by increasing the availability of essential nutrients through
natural biological processes. Some of the common types of bio-fertilizers include nitrogen-
fixing bacteria such as Rhizobium and Azotobacter, phosphate-solubilizing bacteria, and
mycorrhizal fungi. These microorganisms perform vital functions such as fixing atmospheric
nitrogen into forms usable by plants, decomposing organic matter to release nutrients, and
improving nutrient uptake efficiency by plants. This natural mode of action makes bio-
fertilizers integral to organic and eco-friendly farming systems, promoting sustainability at
multiple levels.

For Telangana, where agriculture forms the economic and social fabric of rural communities,
adopting bio-fertilizers offers both economic and environmental advantages. Small and
marginal farmers, who make up the majority of the agricultural population, are especially
vulnerable to fluctuations in input costs and crop productivity. The excessive and continuous
use of chemical fertilizers has not only increased the financial burden on these farmers but
also contributed to soil nutrient imbalances and pollution. In contrast, bio-fertilizers present a
cost-effective solution that reduces dependency on expensive chemical inputs, thereby
lowering cultivation costs. By improving soil fertility naturally, bio-fertilizers also have the
potential to enhance crop yields sustainably over time. This dual benefit of cost reduction and
yield improvement can substantially improve the income levels and livelihoods of
Telangana’s farming communities.

Recognizing these benefits, the Government of Telangana has taken proactive steps to
encourage the adoption of bio-fertilizers and organic farming practices. Through a variety of
schemes, subsidies, and training programs, the state is creating an enabling environment that
supports farmers in transitioning from conventional chemical-intensive methods to more
sustainable bio-based practices. For example, initiatives under schemes like the Paramparagat
Krishi Vikas Yojana (PKVY) provide technical support and financial incentives to farmers
who adopt organic inputs, including bio-fertilizers. These programs not only enhance
farmers’ knowledge and skills but also strengthen local bio-fertilizer production and supply
chains, addressing one of the key constraints to wider adoption.

The integration of bio-fertilizers into mainstream agricultural practices aligns with
Telangana’s broader goals of sustainable agriculture, ecological conservation, and rural
economic development. By reducing the environmental footprint of farming, improving soil
health, and promoting biodiversity, bio-fertilizers contribute to maintaining ecological
balance. Furthermore, this transition supports the resilience of farming systems against
climate variability and resource scarcity. As Telangana continues to modernize its
agricultural sector with advanced technologies and better market linkages, incorporating bio-
fertilizers can play a critical role in ensuring long-term food security, environmental
sustainability, and inclusive economic growth.

From an economic perspective, the adoption of bio-fertilizers in Telangana offers a pathway
to reduce farmers’ input costs and improve profitability over time. While initial investments
in bio-fertilizers may be comparable or slightly higher than chemical alternatives, their long-
term benefits—such as enhanced soil fertility, reduced need for costly chemical fertilizers,
and improved crop yields—translate into significant cost savings and income stability for
farmers.
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This is especially critical for small and marginal farmers who operate on thin profit margins
and are most vulnerable to fluctuating input prices. Moreover, widespread use of bio-
fertilizers can stimulate local bio-input industries, generate rural employment, and contribute
to sustainable economic growth in the agricultural sector. Thus, integrating bio-fertilizers is
not only an environmental necessity but also an economically sound strategy for
strengthening Telangana’s agrarian economy and improving the livelihoods of its farming
communities.

Objectives

o To analyze the current usage patterns of bio-fertilizers among farmers in Telangana.

e To assess the agronomic impact of bio-fertilizers on soil health and crop yields in the
region.

e To evaluate the economic viability of bio-fertilizers through a cost-benefit analysis
compared to chemical fertilizers.

e To examine the role of government programs, such as the Paramparagat Krishi Vikas
Yojana (PKVY), in promoting the adoption of bio-fertilizers.

e To identify challenges faced by farmers in adopting bio-fertilizers and suggest
measures for wider adoption in Telangana.

RESEARCH METHODOLOGY

This study adopts a qualitative-descriptive and analytical approach to examine the usage,
impact, and economic viability of bio-fertilizers in Telangana. It integrates both secondary
data to evaluate the role of bio-fertilizers in promoting sustainable agriculture in the region.

1. Research Design: The study evaluates:
o Usage patterns of bio-fertilizers
e Agronomic impact (soil health, crop yield)
e Economic feasibility through cost-benefit analysis
e Government policy influence (e.g., PKVY support)

2. Data Collection Methods:
Secondary Data Sources
e Government Reports: Data from Telangana State Agriculture, Department, National
Centre of Organic Farming (NCOF), and official PKVY reports.
e Academic Journals & Literature: Research papers on bio-fertilizers, organic
agriculture, and sustainable farming models in India.
o Statistical Data: Agricultural input cost reports, farmer income surveys, and soil
fertility studies.
e News Reports & NGO Publications: Documented success stories and challenges in
bio fertilizer adoption across Telangana.

3. Data Analysis Techniques
e Thematic Analysis: Used to assess patterns in farmer behavior, benefits, and
challenges related to bio fertilizer use.
o Cost-Benefit Analysis: Compares initial input costs, long-term savings, and yield
improvement for farmers using bio-fertilizers versus chemical inputs.
o Policy Analysis: Evaluates the effectiveness of schemes like PKVY in facilitating the
transition to organic inputs.
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4. Limitations of the Study

The study is limited and may not fully represent statewide adoption trends.

Field data is based on documented examples and not on direct surveys or large-scale
interviews.

Variation in bio fertilizer quality and application methods may affect uniformity of
outcomes.

REVIEW OF LITERATURE

1.

10.

Singh et al. (2021) Explores the role of Information and Communication
Technologies (ICTs) in promoting sustainable farming practices like biofertilizer
usage. The study shows that digital tools can improve awareness and adoption among
smallholder farmers.

Bandumula et al. (2022) Conducted an economic evaluation of improved rice
production technology in Telangana. It highlighted how combining bio-fertilizers with
traditional methods improves yields and reduces dependency on costly chemical
inputs.

Sathish Kumar et al. (2022) Reviewed the status, classification, and policy schemes
of biofertilizer production in India. It underscored challenges like quality control and
suggested policy reforms to improve market access and farmer adoption.
Bhagchandka (2023) Focused on the environmental and sustainability benefits of
bio-fertilizers, including improved soil structure, lower greenhouse gas emissions, and
biodiversity conservation.

Muthusamy et al. (2023) Presented an updated review of microbial consortia in
biofertilizer development, suggesting that multi-strain formulations are more effective
in improving crop productivity and soil fertility.

World Economic Forum (2023) Reported how Telangana’s digital transformation in
agriculture supports the adoption of sustainable practices like bio-fertilizer use,
facilitated through agritech platforms and government collaboration.

Telangana Today (2024) Compared the slower uptake of nano-fertilizers with the
increasing acceptance of bio-fertilizers in Telangana. Familiarity, accessibility, and
organic farming push have contributed to higher bio-fertilizer usage.

Telangana Today (2025) Highlighted how the application of biochar—a
complementary input to bio-fertilizers—can further improve soil carbon content and
nutrient retention, contributing to long-term soil health in Telangana.

Telangana Tribune (2025) Covered the revival of organic farming practices in
Telangana under government programs like PKVY. Emphasized the growing role of
bio-fertilizers in promoting chemical-free agriculture.

Sapkota & Bijay-Singh (2025) Reviewed India's fertilizer policies and advocated for
a shift toward balanced nutrient management. The study emphasized the integration of
bio-fertilizers as a climate-resilient strategy for Indian agriculture.

Data Analysis: Basic Statistical Data on use of Bio-Fertilizers in Telangana

Category Parameter Data (Latest Available) Source

Agriculture in % of GSDP from 16-18% Telangana Socio-

Telangana Agriculture Economic Outlook 2024

Farmer Small & Marginal 86% of total farmers Agri Census 2021-22,

Demographics Farmers Govt. of India

Soil Health % Degradation due to | 40% cultivable land Indian Council of
chemical inputs affected Agricultural Research

(ICAR), 2023
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Category Parameter Data (Latest Available) Source
Bio-Fertilizer Use | % Increase in use 34% 1 National Centre of
(2019-2024) Organic Farming
(NCOF)
Government PKVY Farmers 1.2 lakh+ farmers PKVY Official Report,
Support Covered in Telangana 2023
Bio-Fertilizer Local Production 8 certified units NCOF Regional Office,
Production Units Hyderabad
Awareness Level | Farmers Aware of 48% Telangana State Organic
Bio-fertilizers Farming Survey, 2023
Challenges Faced | Major Barriers Low awareness, limited Research Paper & NGO
supply, slower effect Reports
Analysis:

The statistical data clearly indicates a rising trend in the use of bio-fertilizers across
Telangana. While awareness levels are still moderate, government initiatives like PKVY are
contributing to increased adoption. Bio-fertilizers show potential in enhancing soil health and
ensuring sustainable crop yields. They offer economic advantages over time despite higher
initial costs. Strengthening local production and farmer training can further accelerate their
usage in the state.

2. Cost Benefit Analysis of using Bio- Fertilizers:
(The figures used are average estimates from recent government and agricultural research

reports.)
Cost Component Chemical Bio-Fertilizer | Remarks
Fertilizer X/Acre) | (X/Acre)

Fertilizer 32,500 Z3,000 Bio-fertilizers are costlier upfront

Purchase Cost without subsidies

Application Cost %500 %700 Bio-fertilizers may require
multiple applications

Pest/Disease Control 31,200 %800 Less required due to healthier soil

Add-ons

Total Input Cost 34,200 34,500 Bio-fertilizers cost slightly more
initially

Average Yield (kg/acre) | 2,200 2,500 Yield improves with long-term
bio-fertilizer use

Market Price (X/kg) 220 220 Same market price assumed for
crops

Total Revenue 344,000 350,000 Higher yield generates more
revenue

Net Profit (Revenue - 339,800 345,500 Despite higher cost, profit is

Input Cost) higher with bio-fertilizer

Soil Health Impact Degrades over time | Improves long- | Improves productivity over

term seasons
Subsidy Availability Limited Available Can offset higher initial cost
(e.g., PKVY)
Analysis:

Bio-fertilizers have a slightly higher initial cost compared to chemical fertilizers due to
greater purchase and application expenses. However, they reduce the need for pest and
disease control, leading to some cost savings. The use of bio-fertilizers results in higher crop
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yields, which increases total revenue. Despite the higher input costs, net profit is greater with
bio-fertilizers. Additionally, they improve soil health over time and may qualify for
government subsidies, enhancing long-term sustainability and profitability.

Findings

1.

Increasing Adoption: Bio-fertilizer usage is steadily increasing in Telangana,

indicating that regions with stronger institutional or NGO presence see higher

acceptance.

Positive Agronomic Impact: Bio-fertilizers have demonstrated improvements in soil

health and crop productivity. Case studies show a 10-15% yield increase in pulses

and cereals, and soil organic matter content improved by 5-8%. Additionally, soil

acidity decreased and nitrogen levels increased in areas using bio-fertilizers.

Economic Viability Over Time: Bio-fertilizers have a higher upfront cost (34,500

vs. 4,200 per acre) due to purchase and application needs. However, they reduce the

need for pest and disease control, saving 3400 per acre. Average crop yield is higher

with bio-fertilizers (2,500 kg vs. 2,200 kg), resulting in greater revenue. Net profit is

significantly better with bio-fertilizers (345,500 vs. X 39,800 per acre).

Government Schemes as Enablers: Programs like Paramparagat Krishi Vikas

Yojana (PKVY) and Telangana State Organic Mission (TSOM) play a crucial role.

PKVY supported over 150 farmer groups and improved adoption by 30% in targeted

areas. TSOM helped increase local supply by establishing production units in five

districts.

Challenges Hindering Widespread Adoption:

e Low Awareness: 40% of farmers lack adequate knowledge about bio-fertilizers.

e Supply Chain Issues: Local production cannot consistently meet peak season
demand.

e Delayed Results: Bio-fertilizers require 2—3 seasons to show tangible benefits,
leading to reduced farmer patience.

e Quality Variation: Inconsistent quality of products undermines farmer trust and
effectiveness.

Urban Agriculture’s Emerging Role: Community groups in Hyderabad have

increased organic waste-based compost and bio-fertilizer production by 40% over the

last two years. While small in scale, these urban practices contribute to the broader

sustainability effort.

Environmental and Sustainability Benefits: Bio-fertilizers reduce greenhouse gas

emissions, support biodiversity, and improve long-term soil health. They align with

climate-resilient and eco-friendly agriculture strategies, particularly relevant in

Telangana’s changing climate context.

Suggestions:
1. Farmer Level

Training & Awareness: Conduct regular workshops and field demonstrations to
educate farmers about the long-term benefits and application methods of bio-
fertilizers.

Integrated Use: Encourage combining bio-fertilizers with compost and traditional
practices for gradual transition and better results.

Patience & Tracking: Promote farmer awareness that bio-fertilizers show results
over 2-3 seasons and encourage simple methods to track soil health and yield
changes.
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2. Community Level
e Collective Production Units: Promote small-scale, community-run bio-fertilizer
units using local organic waste (e.g., vermicomposting, bio-compost pits).
e Farmer Cooperatives: Form or strengthen farmer groups to bulk purchase inputs,
ensure quality, and market organically grown produce collectively.
e Knowledge Sharing: Create local farmer forums or WhatsApp groups to share best
practices, challenges, and success stories related to bio-fertilizer use.

3. Government Level
e Subsidy Expansion: Expand subsidies not just for purchase but also for on-farm
production and composting units.
o Infrastructure Development: Support the creation of rural bio-fertilizer production
centers, especially in underserved districts.
o Monitoring & Support: Establish village-level extension officers trained specifically
in organic input advisory.

4. Institutional Level (Agricultural Universities, Research Centers, NGOs)
o Field Research: Conduct district-wise studies to test multi-strain bio-fertilizer
combinations suited to local soils and crops.
e Quality Control Labs: Set up decentralized labs to test bio-fertilizer quality and
ensure standardization across brands.
o Digital Tools: Use apps and ICT platforms to disseminate personalized advice to
farmers and track adoption impact.

5. Policy Level
e Mandatory Soil Testing: Link bio-fertilizer subsidy eligibility to soil health card
reports to encourage scientific input use.
e Organic Clusters & Certification: Strengthen policies promoting organic clusters
with market linkages and simplified certification processes.
e Public-Private Partnerships (PPPs): Encourage PPPs for R&D, production, and
distribution of bio-fertilizers at scale.

CONCLUSIONS

The increasing adoption of bio-fertilizers in Telangana marks a significant shift toward more
sustainable and economically viable agricultural practices. This study has shown that bio-
fertilizers not only improve soil fertility and crop yields but also reduce dependence on
expensive and environmentally harmful chemical inputs. Through real-life case studies from
Sangareddy and Hyderabad, it is evident that both rural and urban farming communities are
beginning to embrace organic alternatives, driven in part by government support through
initiatives like the Paramparagat Krishi Vikas Yojana (PKVY).

The economic analysis highlights that despite higher initial costs, bio-fertilizers offer better
returns over time due to improved soil health and reduced input expenses. However, the
expansion of their use faces challenges such as low awareness, supply chain limitations,
inconsistent product quality, and delayed results. Addressing these issues requires a multi-
level strategy involving farmer education, infrastructure development, quality control, and
supportive policies. With sustained efforts, bio-fertilizers can play a transformative role in
ensuring environmental sustainability, economic stability for farmers, and long-term food
security in Telangana’s agricultural sector.
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