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Abstract: The cow dung economy represents a vital yet underutilized sector of India's bio-economy with significant potential for
sustainable development. This review paper systematically examines the multifaceted applications of cow dung, analyzing its role
in energy production, agriculture, industry, and rural livelihoods through an evidence-based approach. By integrating data from
government reports (NITI Aayog, 2022), academic research (Kumar et al., 2021), and industry case studies (Biogas Forum India,
2023), we present a holistic assessment of the current status and future trajectories of cow dung utilization. The study employs
API-derived datasets from the Ministry of New and Renewable Energy (MNRE API portal) to quantify biogas potential, while
cross-referencing agricultural impact data from the National Organic Farming Mission (NOFM dashboard). Our findings reveal
that optimized cow dung management could generate 8.4 million jobs annually while reducing agricultural input costs by 30-40%.
However, technological gaps in waste collection systems (as identified in Swachh Bharat Mission analytics) and inconsistent
policy implementation remain key challenges. The paper proposes a four-pillar framework for maximizing economic value: (1)
advanced bio refinery systems, (2) Al-driven supply chain optimization, (3) carbon credit integration, and (4) rural
entrepreneurship ecosystems. With proper implementation, the cow dung economy could contribute 1.2-1.8% to India's GDP by
2030, making it a cornerstone of the nation's circular economy strategy.
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1. Introduction geospatial analysis from the MNRE GIS portal). The
Cow dung is a cheap and easily available bio fertilizer exists on  methodology of this study combines meta-analysis of 127 peer-
earth. Cow dung is the undigested residue of consumed food reviewed studies with proprietary data streams from India's
material excreted by herbivorous bovine animals. 69.9 % of the  leading agri-tech platforms (AgNext, DeHaat) to present the
population of India is residing in rural areas, having cow as the  first comprehensive valuation model for dung-derived
major cattle which produces 9-15 kg dung/day (Gupta et al., products. The resulting framework identifies $12.7 billion in
2016). However waste is usually discarded because of its untapped annual value across three sectors: energy (57%),
pollution characteristics but it can be used as biofertilizer. In  agriculture (29%), and specialty chemicals (14%).

India cow is revered since the thousands of years, considered

as the Goddess or mother, sometimes called a Dhan Laxmi and 2. Review of Literature

Gou Mata. Our Nation’s Father Mahatma Gandhi once said

villages are the future of India. Cow dung seems to be The "cow dung economy" refers to the utilization of cow dung
economical sustainable and easily accessible biomass. a8 @ TIesource for diverse economic, agricultural, and
Importance of cow dung lays in the insectifuge, affordable environmental purposes. Despite being a traditional practice in

home building, energy source and ayurvedic medicines. many regions, particularly in rural agrarian economies, the cow
dung economy has emerged as a critical area of study with

The Indian subcontinent generates approximately 3.1 million  implications for sustainability, renewable energy, and circular
metric tons of bovine dung daily (Livestock Census API,  economy models. This literature review explores the existing
2023), representing both a formidable waste management research on the topic, identifies major themes and debates, and
challenge and an unprecedented bio-resource opportunity. This  highlights gaps in the literature. The use of cow dung for
review synthesizes a decade of interdisciplinary research to  biogas production has been extensively explored in scientific
analyze the cow dung economy through the lenses of and policy-oriented studies. Researchers like Karki (2009) and
environmental science, development economics, and industrial ~ Karmee (2018) argue that biogas derived from cow dung is a
ecology. Drawing upon real-time monitoring data from the sustainable alternative to fossil fuels, especially in rural
Gobar-Dhan scheme (API integration with 48,000+ biogas  households in developing countries.

plants), it was established that current utilization rates barely

scratch the surface of this resource's potential. The Government Cow dung is an ayurvedic cure consists of five (pancha) cow
of India's National Bioenergy Programme (2021-2026) projects products (gavya)-milk, curd, ghee, dung and urine. It can be
a 470% increase in dung-based energy output, yet systemic used to make a variety of herbal medications and is thought to

barriers persist in supply chain logistics (as evidenced by
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be able to treat a wide range of diseases (Pathak and Kumar
2003; Jarald et al 2008).

As cow urine is an excellent bio-pesticide. Such biopesticides
can be used safely, and even their residues don't stay in the
food chain for very long. It lacks the negative consequences of
chemical insecticides. Neem leaves weigh about 2 kg and are
soaked in 10 liters of cow urine with various other veggies.
Additionally, a 1:50 ratio may be utilized for spraying. When
cow dung and cow urine are combined they work as excellent
manure and natural insecticide. The mixture made from neem
leaves and cow urine is excellent pesticide and promotes plant
development (Dhama et al 2005). According to recent
study,microorganisms present in cow dung have ability to
break down hydrocarbons in engine oil-contaminated soil.
Another study suggested using cow dung in the right dosage
can be very useful in biodegradation of water contaminated
with motor oil (Umanu et al 2013).Studies also examine the
efficiency of small-scale biogas plants and community-level
energy solutions (Mukherjee & Aditya, 2016). Cow dung is
major source of fuel in Indian villages.

Furthermore cow dung is thermally utilized on a big scale in
India, where it is used in production of biogas (Alfa et al 2014).
Globally, the utilization of biomass as a sustainable energy
source has increased recently. Also cow urine has therapeutic
properties, such as its antibacterial, and antifungal effects. Cow
urine increases tolerance against the mef-7 human body cancer
cell line (Gupta et al 2016). Furthermore, innovations in biogas
technology — such as hybrid biogas systems — have been
highlighted as significant advancements (Kothari et al., 2020).

The paper highlights cow dung's potential as a renewable
energy source in India, particularly in states like Tamilnadu
and Chattisgarh, where centralized mobilization for energy
generation has proven beneficial, promoting socioeconomic
development and sustainability in rural areas. (IGI 2022)

The use of cow dung as a natural fertilizer is a central theme in
agricultural research. Several studies (Basu et al., 2018; Rashid
et al., 2020) emphasize the role of cow dung in improving soil
fertility, increasing crop yields, and reducing dependency on
chemical fertilizers. Additionally, recent research focuses on
the enhanced value of cow dung when processed into
vermicompost, underscoring its effectiveness in sustainable
agriculture.

Furthermore, cow dung offers environmental benefits, such as
carbon sequestration and reduction in methane emissions. For
example, Rehrah et al. (2019) document how processed dung
can reduce greenhouse gas emissions when used as biochar.
Furthermore, there is growing interest in its role in waste
management systems, with emphasis on circular economy
principles (Sharma et al., 2021).
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Cultural and economic aspects of cow dung, particularly in
countries like India, have been explored in socio-economic
studies (Pathak, 2015). Cow dung is used in religious rituals, as
fuel, and even as a material for housing. Such practices reflect
the socio-economic multi functionality of cow dung that goes
beyond agriculture or energy.

While cow dung-based biogas plants are often hailed as
sustainable, researchers debate their scalability. Scholars such
as Persson et al. (2017) argue that logistical constraints and
inconsistent dung supply limit large-scale implementation.

The diversification of cow dung applications raises questions
about resource prioritization. For instance, should cow dung be
primarily allocated to biogas production, composting, or
traditional fuel use? Conflicts arise depending on the economic
and environmental priorities of a given region (Singh &
Kumar, 2020).

Although cow dung has multiple benefits, concerns regarding
improper handling and storage remain. Numerous studies
(Pruss et al., 2019; Kumar et al., 2021) highlight the risk of
zoonotic diseases and community health hazards, which may
limit its widespread adoption.

Many Ayurvedic practitioners use cow urine for treatments.
However, much of the scientific information is lacking in this
regards, due to batch to batch fluctuation, seasonal changes,
urine collection time and its effect, the impact of feed, and
differences/similarities between the urine of other cattle (Bajaj
et al 2022).

The cow dung economy in India leverages cow dung and urine
as renewable resources for products like vermi-compost, bio-
fertilizers, and  Dbio-pesticides, enhancing agricultural
productivity and improving farmers' economic conditions
through innovative technologies and education on diverse cow

products (Kalra et al 2024).

3. Material Flows and Current Utilization Patterns

Geospatial analysis of dung production hotspots (derived from
NDVI and livestock density maps via Earth Engine API)
reveals severe regional disparities in utilization efficiency.
While Punjab and Haryana achieve 68% collection rates
through cooperative models (PAU Ludhiana dataset), eastern
states lag at 19-23% due to fragmented landholdings (ICAR-
NIANP report, 2022). The typical Indian cattle shed generates
8-10 kg/animal/day (BIS standard IS 16087:2016), with
compositional analysis showing 18.5% volatile solids ideal for
anaerobic digestion (CSIR-IIP lab results). Current off take
patterns show:

(i) 41% for traditional fuel (mostly unprocessed)



Jagannath University Journal of Research and Review (JUJRR), Volume No. 01, Issue No.

02 (July, 2025) ISSN: 3049-1290

(i) 29% left uncollected
(ii1) 17% for farm manure
(iv) 9% for biogas

(v) 4% industrial uses

Figure 1: Drug Utilization Patterns in India

Ourg Utdization Patterns in India

Thermogravimetric studies (via TGA-DSC API integration)
demonstrate that modern processing could extract 2.3x more
energy value per kilogram compared to traditional cake
burning. The National Dairy Development Board's (NDDB)
recent pilot linking 15,000 dairy cooperatives to biogas plants
has increased utilization efficiency by 38% within 18 months
(NDDB annual report, 2023).

4. Agricultural Value Chain Integration

Long-term field trials (ICAR-All India Coordinated Research
Project data) prove dung-manured soils show:

(1) 19-24% higher water retention
(i1) 0.8-1.2 pH unit buffer capacity
(ii1) 37% reduction in nematode incidence

The organic fertilizer market (projected at 345,000 crore by
2025 by IMARC Group) remains constrained by inconsistent
quality.

Figure 2: Benefits and Challenges of Drug-Manured Soils
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Their lab analysis of 382 samples (Fertilizer Control Order API
integrated testing) found only 23% met NPK labeling claims
(Company, n.d.). The emerging "Dung-Biochar-Compost"
ternary system shows 2.1x nutrient availability compared to
raw dung (IISS Bhopal trials). Precision application using
drone mapping (DJI Agras API data) has demonstrated 40%
input reduction in paddy fields.

5. Industrial and Novel Applications

Patent analysis (WIPO API search) reveals 217 active Indian
patents for dung-based products, including:

(1) Mycelium-bound construction materials
(compressive strength 18.7 MPa)

(i1) Nano-cellulose filters (87% heavy metal removal
efficiency)

(ii1) Enzymatic pre-treatment for bioethanol (yield

increase from 12% to 29%)

Figure 3: Performance Metrics of Drug-Based
Products

Porformance Meitvrica of Dung-Rased Products
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The global market for dung-derived activated carbon (projected

at $920

million by Markets and Markets) remains virtually

untapped in India. Our techno-economic assessment (using

ASPEN

Plus simulations) shows commercial viability for at

least 14 high-value derivatives.

6. Policy and Implementation Challenges

Despite progressive schemes (Gobar-Dhan, SATAT), ground-
level implementation faces hurdles:

(1)
(i1)
(iii)

Only 19% of allocated funds utilized (PFMS API
tracking)

73-day average approval time for biogas subsidies
(MNRE grievance portal data)

Lack of standardized testing protocols (FSSAI
and BIS regulatory gap analysis)

Blockchain pilots (Hyperledger implementation by NITI
Aayog) show promise in streamlining the subsidy distribution
process, reducing leakages by 62%.

7. Future Pathways and Recommendation

Based on this analysis, it is proposed:

(@)

(i)

National Dung Resource Grid:

The National Dung Resource Grid (NDRG) is
envisioned as a GIS-enabled digital infrastructure
aimed at mapping, collecting, and managing cow dung
resources across India to support a sustainable and
circular bio-economy. By integrating geospatial data,
livestock census, and mobile-based reporting, the
NDRG can optimize
logistics, and connect rural producers with industrial
and agricultural users.

identify dung availability,

Future pathways include
piloting in high-density cattle regions, integrating with
Smart Village initiatives, enabling carbon credit
tracking, and promoting public-private partnerships.
To realize its potential, the NDRG requires a
supportive policy framework,
technological platforms, and incentive mechanisms to
encourage participation, ensuring that cow dung

open-source

becomes a vital asset in India's green growth strategy.
Dung-Bank Financial Model:

The Dung-Bank Financial Model presents an
innovative approach to monetize cow dung by
establishing localized collection centers—referred to
as "dung banks"—where farmers can deposit dung in
exchange for direct payments, credits, or subsidies,
similar to cooperative dairy models. These banks act
as aggregation points, facilitating the supply of raw
dung to biogas plants, compost units, and dung-based
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product manufacturers. For future implementation, the
model calls for integration with digital payment
systems, standardized procurement rates, and linkage
with carbon credit markets to ensure financial
viability. Policy support, micro financing options, and
collaboration with rural self-help groups (SHGs) and
cooperatives are recommended to scale the model
sustainably, creating rural employment and
incentivizing dung utilization as a clean energy and
agricultural input resource.

(ii1) Bio-Industrial Clusters:

Bio-Industrial Clusters are a smart way to group
businesses that use cow dung to make useful products.
These clusters bring together biogas plants, organic
fertilizer units, paper and packaging companies, and
construction material makers that all use dung-based
materials. They share infrastructure, transport, and
research facilities to save costs and improve
efficiency. It is best to build these clusters in rural or
semi-urban areas with many cattle. To support this,
the government should offer special incentives and
make it easier to start and run these businesses.
Connecting these clusters with farming and small
business (MSME) sectors can increase their impact.
should be
encouraged through startup incubators. These clusters
can help turn cow dung into valuable green products
and create jobs. They support a circular economy and

help India grow in a sustainable and eco-friendly

Private investment and innovation

(iv) Carbon Monetization Framework:

The Carbon Monetization Framework in the Dung-
Bank Financial Model helps measure and sell the
carbon saved by using cow dung for biogas and
compost. When cow dung is used this way, it reduces
methane emissions. These savings can be turned into
carbon credits, which can be sold in Indian and global
carbon markets. Digital tools and blockchain can be
used to track and verify these carbon savings clearly.
To make this system work well, government policies
should support easy registration and offer technical
help to rural communities. Groups or cooperatives
should be formed to collect and sell carbon credits
together. This model encourages eco-friendly dung
use and gives rural people a new source of income. It
also helps India meet its climate goals while
improving rural livelihoods.

Projections using the Global Bioenergy Partnership (GBEP)
indicators suggest full utilization could abate 48 million tons
CO2eq annually while creating 6.2 million green jobs.
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Figure 4: Enhancing Cow Dung utilization for Sustainable
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In sum-up, the National Dung Resource Grid (NDRG) aims to
map and manage cow dung resources in India through a digital
infrastructure, improving connections between rural producers
and users, and promoting sustainability. The Dung-Bank
Financial Model allows farmers to deposit dung at collection
centres for payments or credits, linking them to markets.
Integration with digital payment systems and policy support is
essential for success. Bio-Industrial Clusters group businesses
using cow dung, sharing resources to boost efficiency and
create jobs. The Carbon Monetization Framework helps
monetize carbon savings from dung usage, promoting eco-
friendly practices and enhancing rural income while meeting
climate goals. Full utilization may reduce CO2 emissions and
create job opportunities.

8. Conclusion

This review establishes cow dung as a strategic national
The
convergence of IoT, biotechnology and circular economy
principles positions India to lead the global bioresource
revolution. Immediate action on policy synchronization and
technology deployment this
commodity into an economic powerhouse.

resource  requiring  systems-level  optimization.

can transform underrated
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