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Deutsche Gesellschaft 
für Internationale 
Zusammenarbeit’s (GIZ) 
implementation partners 
in this project include 
the Urban Development 
Department (UDD) of 
Maharashtra, state 
agriculture universities, 
the National Institute of 
Agricultural Extension 
Management (MANAGE), 
the Ministry of Agriculture 
and Farmers’ Welfare 
(MoAFW), Government of 
India and NGOs.

Indo-German development cooperation project ‘Soil Protection and 

Rehabilitation of degraded soil for food security in India (ProSoil)’ is 

implemented by the Deutsche Gesellschaft für Internationale Zusammenarbeit 

(GIZ) GmbH on behalf of the German Federal Ministry for Economic Cooperation 

and Development (BMZ) in partnership with the National Bank for Agriculture 

and Rural Development (NABARD) in the Indian states of Maharashtra and 

Madhya Pradesh. The project is part of a larger global programme under BMZ’s 

Special Initiative “Transformation of Agricultural and Food Systems”.

ProSoil works with implementation partners and nodal departments including 

the National Institute of Agricultural Extension Management (MANAGE), Indian 

Council of Agricultural Research (ICAR))-Indian Institute of Soil Science (ICAR-

IISS),NITI Aayog, the Ministry of Rural Development, the Ministry of Agriculture 

and Farmers’ Welfare, Environment and Climate Change Department, 

Government of Maharashtra, Madhya Pradesh State Rural Livelihood Mission, 

National Rural Livelihood Mission, Urban Development Department of the 

Government of Maharashtra, Mahila Arthik Vikas Mahamandal (MAVIM) - 

State Women’s Development Corporation of Government of Maharashtra, state 

agriculture universities from Maharashtra and Madhya Pradesh, along with 

local NGOs, and national and international research institutions.

Since 2015, ProSoil has been carrying out field activities to establish viable 

models and demonstrate how already widely available bioresources can be 

circulated to improve soil fertility and health. On one hand, these activities 

ensure nutrients and carbon are recycled in the soils. On the other hand, they 

also offer economically viable options for farmers and agroecology 

practitioners to practice natural farming. These activities span 

across various kinds of bioresources and involve several 

stakeholder ranging from government to state agriculture 

universities and farmers. 

Taken together, these activities and the stakeholders 

involved in them, present an integrated approach of 

employing bioresources in a way that can support 

agroecological transformation in India.  

Introduction
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Background
The agriculture sector in India faces the challenge of ongoing degradation of 
its limited soil resources. As per government estimates, 16.4 tonnes of soil per 
hectare per year is lost to degradation. As per estimates by the Indian Council 
of Agricultural Research (ICAR), almost 120.4 million ha of land is affected 
by degradation of varying intensity. Degradation of soil manifests as the 
deterioration of soil health and quality and hence its productive capacities. 

Since the Green Revolution in India starting in the late 1960s and continuing to the 1970s, 

there has been a decline in fertiliser response in irrigated areas. It has gone down from 13.4 kg 

grain per kg of Nitrogen, Phosphorus, Potassium (NPK) to 3.7 kg grain per kg of NPK in 2005.1

Over the years, while intensive agriculture increased food production, it also caused secondary 

problems of nutrient imbalance.2 Indian soils not only show deficiency of NPK, but also of 

secondary nutrients like Sulphur, Calcium and Magnesium, and micronutrients like Boron, Zinc, 

Copper, and Iron. This has become a limiting factor in increasing food productivity.

Further, the Soil Organic Carbon (SOC) content in India has come down to 0.3 per cent from 1 

per cent in the past 70 years which is a cause of concern for the agriculture sector.3

1	 Kannan,	P	and	Arunachalam,	P	and	Govindaraj,	M	(2015)	Implications	and	Ways	to	Enhance	Nutrient	Use	Effi-
ciency	Under	Changing	Climate.	In:	Crop	Improvement	in	the	Era	of	Climate	Change.	I	K	International	Publishing	
House	Pvt.	Ltd,	India,	pp.	115-142.	ISBN	978-9382332619,	http://oar.icrisat.org/8938/.

2	 “Compendium	on	Soil	Health	Ministry	of	Agriculture,	Department	of	Agriculture	&	Cooperation	(INM	Division).”	
2012.	https://agricoop.nic.in/sites/default/files/Comsoilhealth28612.pdf.

3	 Business	Standard.	“Soil	Organic	Carbon	Content	Fell	from	1%	to	0.3%	in	70	Years	in	India:	NRAA.”	www.busi-
ness-Standard.com,	26	Mar.	2022,	www.business-standard.com/article/current-affairs/soil-organic-carbon-con-
tent-fell-from-1-to-0-3-in-70-years-in-india-nraa-122032600305_1.html.
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In 2022, India spent between INR 2 and 2.5 lakh crore on fertiliser subsidies. NITI Aayog, the 

Ministry of Chemicals & Fertilisers, Government of India, and the Ministry of Agriculture and 

Farmers’ Welfare (MoAFW), Government of India, Government of India are jointly working with 

concerned stakeholders to reduce the use of inorganic fertilisers in the agriculture sector in 

India. The aim is to not only reduce dependence on inorganic fertilisers, but also to promote soil 

health and accrue climate change mitigation co-benefits. 

Currently, India’s chemical fertiliser consumption is ~650 LMT. The country is also boosting 

domestic production capacities of fertilisers to reduce cost and make India “atmanirbhar” 
or self-reliant. However, alternatives are critical not only to reduce the expenditure and 

dependence on inorganic fertilisers but also to shift towards sustainable agriculture. 

There is a potential to optimally manage, recycle, and reuse available bioresources to the same 

end. Such circularity of bioresources is also supported by schemes initiated by the central 

government like GOBAR-Dhan, Promotion of Alternate Nutrients for Agriculture Management 

(PM PRANAM), the National Mission on Natural Farming, Paramparagat Krishi Vikas Yojana 

(PKVY), among others. 

Some bioresources that can be circulated to improve soil health are:

Cow dung
India’s livestock population of an estimated 512 million together 
produces about 1,095 million MT of cow dung every day. 

(Source:	Parihar,	SS	et	al.,	Livestock	waste	management	–	A	review;	Journal	
of	Entomology	and	Zoology	Studies,	2019)

Urban organic waste
Urban areas produce an estimated 50 million MT of waste per year, 
which is estimated to reach around 125 million MT by 2031. Of this, 
almost 52% is biodegradable. 

(Source:	NITI	Aayog,	2021)

Crop residue
India produces over 500 million MT of agricultural residue every 
year, out of which 141 million MT is surplus. Of this, 92 million MT is 
burnt, leading to serious air pollution.

(Source:	Bimbrow,	A.S,	Genaration	and	Impact	of	Crop	Residue	and	its	
management,	Current	Agriculture	Research	Journal,	2019)	
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A Holistic View of Bioresources: The E-Prakriti Way

To effectively plan and execute a bioresource intervention, an overarching view of available resources is 

essential. This is possible through “E-Prakriti”, a geospatial tool, developed by GIZ India under the ProSoil 

project. It uses open-source GIS tools to assess available or surplus bioresources for any landscape through 

reliable spatial maps and digital analysis of spatial and non-spatial data. It does all this in real-time. 

For example, mapping the soil-water-land nexus through this tool helps assess the requirement of bio-

inoculants like Jeevamrut. 

Photo 1: A screenshot of geotagged data on cattlesheds and other resources. This can be used to  
plan Centralised Jeevamrut units in any region

Similarly, the tool also helps in mapping various kinds of resources in an ecosystem, for example:

 Land resources: These would include land use 
and land cover maps, seasonal maps of crops 
and wasteland maps.

Water resources: In addition to a 
watershed/sub-basin map, these would 
also include drainage maps, geotagged 
waterbodies, elevation, lineament, and 

groundwater.

Farm production system: This would map the land 
resources above along with cadastral maps of the 
area under consideration along with geo tagged cattle 
sheds. This would help assess bioresources, budget 
fodder, and assess land suitability for cultivation.

Agri infrastructure: This would include 
geo-tagged data on warehouses, market 
yards, village haats, and local mandis.

 Soil resources: These 
would include a 
watershed/sub-basin map, 
a map indicating land 
elevation, along with remote 
sensing-based data on soil 
erosion, soil organic carbon 
and even soil moisture.
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The use case established for this tool starts with mapping available resources through remote sensing. This 

data is then analysed, interpreted and validated with ground truthing exercises. This can then be followed by a 

stakeholder consultation, where the validated data is used to draw up an extensive activity plan. 

As a planning tool, e-Prakriti serves the objective of offering bioresource enterprises a bottom-up approach 

for an informed, scientific design of interventions. This digital capacity is essential for the shift towards 

natural farming models.

Successful GIZ Pilots on Bioresources and Learnings from the 
Ground

Under the ProSoil project, GIZ India together with partners carried out circularity-based pilots in the Indian 

states of Maharashtra and Madhya Pradesh. Taking a holistic view of bioresources, these pilots involved 

various kinds of bioresources that had the advantage of being widely available on the field. The pilot projects 

involved processing these bioresources in ways that could be readily picked up by beneficiaries. 

With integration at the centre of the project’s efforts, the interventions involved not just farmers, but also 

Farmer Producer Organisations (FPOs) and urban local bodies within the proximity of project locations. The 

interventions went beyond one-time activities to establish sustainable business models that beneficiaries can 

continue to run independently.

A selection of successful experiences, viable business models, as well as supporting activities are 

summarised below: 

1. From Cow Dung to Energy and Bio-PROM: An Enterprise Model

Intervention

GIZ India, along with its partners are currently implementing a model demonstrating enterprise-based 

circularity of cow dung. Here, livestock waste will be recycled for dual use for generating energy and to 

produce Bio-Phosphate Rich Organic Manure (Bio-PROM). 

Cow dung is used at household levels to generate energy through biogas plants. The slurry from these biogas 

plants is filtered through a two-layered slurry filter as biocakes. The leftover liquid is directly applied in 

the farms. The dry biocakes are processed by adding rock phosphate and bio inoculants at an enterprise to 

produce Bio-PROM. 

Bio-PROM has gained significant prominence in recent times as a substitute for Single Super Phosphate (SSP) 

and a close substitute for Diammonium Phosphate (DAP).
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Photo 2: Mr. Ramakrishan Sadashiv Pednekar and his wife Ms. Shital Ramakrishan Pednekar set up biogas 
slurry filters in the Vajarath village, Sindhudurg, Maharashtra. 

This model is being piloted in the Sindhudurg district of Maharashtra at a cluster level. Suvarnakranthi Farmer 

Producer Company Limited (FPCL) in Sindhudurg is the community enterprise implementing this model. 

Lupin Human Welfare & Research Foundation (LHWRF) and BAIF Development are GIZ India’s implementation 

partners in this initiative.

Business model

The pilot started in April 2023 with a group of 50 farmers and the community enterprise partner 

Suvarnakranthi FPCL. With the current business model, the number of farmers is expected to reach 100 by the 

end of its first year. 

Suvarnakranthi FPCL has begun collecting dry biocakes from individual household biogas plants at INR 7/kg. 

They already have a capital investment of INR 16.74 lakh. Using this investment, the FPC has already procured 

a mixture blender, a chipper/pulveriser, a Produced Liquid Organic Fertiliser (PLOF) mixing chamber and 

other equipment. The resultant PROM is projected to be sold at INR 14/kg. 

Revenue projection for the first year stands at INR 2.2 million. By year two and three, the number of farmers 

is expected to go up to 200 and then 300 respectively. Correspondingly, the revenue is projected to grow to 

INR 4.7 million and INR 7.8 million in those years. From the third year onwards, the profit margin for the FPO is 

projected to be 20%. With the number of farmers expected to plateau in the following year, year four revenue 

projection stands at INR 8.6 million.
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Suvarnakranthi FPCL's four-year BioPROM revenue projection

Figure 1: Revenue growth projection through PROM for Suvarnakranthi FPCL for 2023-27

Benefits to farmers

Processing cow dung into Bio-PROM turned out to be a viable business model for the Farmer Producer 

Company (FPC) in the pilot. Additionally, farmer households earned up to INR 4,000 from the sale of dry 

biocakes. Soil health also improved using Bio-PROM.

Recommendations

 Set up quality assurance protocols for PROM and systems to scale use by farmers. Research 
institutions like State Agricultural Universities (SAUs) can be engaged for this.

 Financial support from institutions like NABARD to establish PROM enterprise models (i.e., 
INR ~17 lakhs as capital investment and INR ~20 lakhs as working capital per enterprise).

 Leverage currently active subsidies for biogas units to establish them at individual and 
community levels.

 Advocate for integration of PROM with GOBAR-Dhan and other schemes to promote organic 
fertilisers.

 Advocate to include FPCs producing PROM under the Market Development Assistance (MDA) 
of INR 1,500/MT envisaged for organic fertilisers.

7



2. Urban Rural Nutrient and Carbon Cycle (URNCC): Circularity of 
Urban Organic Waste

Intervention

Under the ProSoil project, GIZ India introduced the URNCC initiative in Maharashtra in 2019, in close 

collaboration with the state government’s Urban Development Department (UDD) and NABARD. The ongoing 

initiative involves circulating organic waste from urban areas in the rural agriculture sector.

Considering the current level of total waste generated in Maharashtra, the state has the potential to produce 

350,000 MT of compost from organic waste streams every year. 

Business model

The URNCC project started with capacity building of around 400 Urban Local Bodies (ULBs) in Maharashtra 

to produce quality compost from organic waste. GIZ India together with partners trained ULBs, and organised 

exposure visits for farmers and Farmer Producer Organisations (FPOs) to ULBs that produced quality city 

compost. Further, sampling protocols were introduced to ensure the quality of compost for agricultural use. 

Eventually, the project piloted FPO-based business models that would make this compost available to rural 

farmers for use in fields. 

The pilot phase of the URNCC project raised awareness about the soil-enhancing properties of urban compost 

among farmers and FPOs through demonstrations. This led to an increased demand for quality city compost 

from farmers and FPOs. By 2021, nine FPOs in the state had taken up the city compost business. As a business 

model, they now directly buy compost from ULBs to supply it to farmers. As of 2022, 125 ULBs are either 

certified or are under process for re-certification as quality compost producers. This is up from 95 such ULBs 

in 2021.

Most importantly, during the project, the UDD Maharashtra developed and issued the “Policy for Promotion of 

City Compost” to further strengthen the URNCC (see Annexure 1).

Photo 3: Rajendra Nikalaje unloads segregated wet waste at a treatment facility in Nashik, 

Maharashtra. 
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Benefits to farmers

By the end of the pilot, farmers were able to meet 25% of the recommended Nitrogen for agricultural soil 

through urban compost. Crops treated with compost could withstand moisture stress during the dry spell, as 

the compost improved the soil’s water holding capacity. Crops on plots treated with city compost were free of 

fungal and bacterial wilt, unlike the plots with farmyard manure. These plots also saw better crop growth for 

onion and sorghum during the 2019 Rabi season.

During 2022, one of the FPOs carried six procurement-and-sale cycles of 240 MT of city compost. This was 

procured at the cost of INR 4,000/MT and sold at INR 4,700/MT. The FPO was able to make a net profit of close 

to INR 1.4 lakhs in 2022. 

Recommendations 

 Promote compost among farmers through ULB-FPO linkages and capacity-building 
demonstration exercises. 

 Identify and link farmer institutions like FPOs, FPO federations, farmers or local agri-
entrepreneurs with ULBs and credit institutions. 

 Develop technical guidelines, function and compliance systems, training programmes and 
incentive mechanisms for ULBs for quality assurance of compost. 

 Collaborate with state missions to ensure quality of compost and functional linkages with 
farmer institutions. 

 Collaborate with agriculture department to promote city compost through the Bharatiya 
Prakritik Krishi Paddhati (BPKP) programme and the National Mission on Natural Farming

 Incentivise and support FPOs to engage in city compost-based business models e.g., MDA, 
subsidies etc.

 National-level liaison between the Ministry of Housing and Urban Affairs (MoHUA), the 
Ministry of Chemicals and Fertilisers (MCF) and the Ministry of Agriculture and Farmers’ 
Welfare (MoAFW), Government of India for quality assurance and promotion of city compost in 
the agriculture sector.

The FPO was able to make 
a net profit of close to 

INR 1.4 lakhs 
in 2022

9



Adjunct Activities
The following ProSoil activities supported and enhanced the interventions on Bio-PROM and URNCC:

1. Engaging State Agriculture Universities (SAUs) for quality control 
Specifications issued under the central government’s Fertiliser Control Order (FCO) 1985 define the 

parameters for quality control of biofertilisers and organic fertilisers. However, accredited testing 

facilities and testing protocols are limited. The project explored the potential of engaging the existing 

capacities within the State Agriculture Universities to close this gap (see Annexure 2).

One SAU, namely Mahatma Phule Krishi Vidhyapeeth (MPKV), has well-established soil testing facilities, 

and has been a long-standing partner of the ProSoil project in Maharashtra.

Photo 4: A compost testing facility at MPKV Rahuri in the Ahmednagar district of Maharashtra. 

Besides engaging MPKV as soil testing facility of city compost; the project also worked with MPKV to 

run field trials of city compost. The resultant suggestions and recommendations from these trials are 

currently under review for wider use and dissemination.
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GIZ India facilitated the inclusion of MPKV as a testing facility for city compost produced by the ULBs. 

UDD Maharashtra issued a Government Order recognising MPKV as an official testing facility for city 

compost and defining testing rates (see Annexure 3). 

UDD Maharashtra proactively established the “HARIT Certificate” and logo for compost compliant with 

FCO norms. This is issued after the compost passes the MPKV’s quality check. Additionally, the UDD 

provides a subsidy of INR 1,500/MT to ULBs for certified compost. The UDD has mandated ULBs to 

produce compost only from segregated organic waste.   

2. Recycling biochar to boost soil organic carbon
Reportedly, nearly 65% of Indian soils have low organic carbon because of poor soil health. Biochar, 

which is a residue of biomass pyrolysis, can store carbon in soils for long periods of time. Conservative 

estimates suggest that over half of biochar carbon can remain in soils after 100 years.4 While it is not a 

fertiliser by itself, it increases the capacity of soils to absorb nutrients from fertilisers. Across the tropics, 

its application to soil results in an average crop yield increase of 25%. Globally, it is known to increase 

crop yields by 15%.5

GIZ India together with partners, like the International Council for Research in Agroforestry (ICRAF) and 

NGOs in the region, have been experimenting and piloting viable models for converting biomass into 

biochar. 

3. Digital technologies to assess soil organic carbon and regenerative 
agriculture
Through the global development cooperation project Innovations for Agriculture (I4Ag), that GIZ 

implements on behalf of the Federal Ministry for Economic Cooperation and Development (BMZ), have 

piloted an innovative remote sensing-based approach to assess soil organic carbon and monitor 

regenerative agriculture practices. Operational under I4Ag, this is called the Soilify project. It aims to 

provide cost effective methodology to assess soil carbon sequestration with potential use cases in the 

voluntary carbon markets as well as by public institutions like the MoAFW, NABARD and others to assess 

and report on carbon benefits generated by sustainable agriculture and soil management measures (see 

Annexure 4).

4. Network to promote knowledge and models on bioresources 
management
ProSoil supports the establishment of the Indian Bioresources and Biochar Network (IBBN), to promote 

research-based models for biochar and bioresources management, and to support adoption capacities. 

The IBBN will also leverage various networks like the Revitalising Rainfed Agriculture Network (RRA-N), 

National Coalition for Natural Farming (NCNF) and others to promote the use of bioresources and biochar 

under the overall transformative processes towards natural farming. 

4	 Etter, Hannes, Andrea Vera, Chetan Aggarwal, and Matt Delaney. n.d. “METHODOLOGY for BIOCHAR UTILIZATION in 
SOIL and NON-SOIL APPLICATIONS Title Methodology for Biochar Utilization in Soil and Non-Soil Applications.” 
Accessed June 15, 2023. https://verra.org/wp-content/uploads/imported/methodologies/210803_VCS-Biochar-Meth-
odology-v1.0-.pdf.

5 Ye, Lili & Camps Arbestain, Marta & Shen, Qinhua & Lehmann, Johannes & Singh, Balwant & Sabir, Muhammad. 
(2019). Biochar effects on crop yields with and without fertilizer: A meta-analysis of field studies using separate 
controls. Soil Use and Management. 36. 10.1111/sum.12546.
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Recommendations: Replicating and Mainstreaming Circularity of 
Bioresources to Reduce Inorganic Fertiliser Use 

In addition to the specific interventions enumerated above, there is a strong potential for scaling circulation 

of bioresources in other parts of the country. This would entail involving a wider set of actors and institutions 

within the ecosystems of sanitation, agriculture, municipal bodies and research organisations. 

Urban local bodies (ULBs) are important stakeholders in this context. Urban India alone generates 51 million 

tonnes of municipal solid waste every year. This figure is expected to rise to 165 million tonnes per year by 

2031 and about 436 million tonnes per annum by 2050.6 Apart from urban waste streams, at present, the 

country produces 686 MT of agricultural waste per annum, of which 234 MT (34%) is a surplus, that can also 

be recycled for soil enrichment.7

The following means may help realise the potential of this surplus waste in India:

1. Leveraging the Swachh Bharat Mission 

The Swachh Bharat Missions (SBMs) 1 and 2, with financial outlay of over INR 2 lakh crores, aims 

to scientifically process 100% of the waste in urban areas — i.e., potentially ~131 million tonnes or 

~65 million MT of organic waste, annually. With proper management and processing, this will further 

improve soils in about 8 million ha of rainfed land. The Ministry of Housing and Urban Affairs (MoHUA), 

Government of India, through SBMs is investing for setting up appropriate infrastructure facilities to 

process the waste in about 4,700 ULBs in India. These investments can be leveraged to set up nationwide 

URNCC with supply chain links to the farmers (e.g., through FPOs). The results of collaboration between 

the UDD and NABARD in Maharashtra has been fruitful, and further collaborations can be proposed at 

ministerial levels, between MoAFW, MoHUA and NABARD. 

2. Fiscal support to ULBs and FPOs

Successful implementation of the URNCC approach needs sustainable incentives for actors in the city 

compost value chains, primarily the ULBs and FPCs. While the capital investment for processing facilities 

is leveraged through SBM 1 and 2, ULBs are needed to operationalise working capital. The ProSoil project 

has been implementing its interventions with nine FPOs and three ULBs in Maharashtra. These institutions 

have successfully implemented viable business models. With a network of about 4,700 ULBs and nearly 

10,000 FPOs in India, and business potential of over INR 45,000 million annually; URNCC provides viable 

business opportunities to circulate urban organic waste to improve soil health and sequester carbon in 

the soils. Financial institutions like NABARD also provide much needed fiscal support for such business 

models. 

6 Documentation of Best Practices on 3INR: Reduce, Reuse, Recycle. Ministry of Housing and Urban Affairs and GIZ 
India, May 2023.

7 Hiloidhari, Moonmoon, et al. “Bioenergy Potential from Crop Residue Biomass in India.” Renewable and Sustainable 
Energy Reviews, vol. 32, Apr. 2014, pp. 504–512, https://doi.org/10.1016/j.rser.2014.01.025.
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3. Research and extension initiatives

India has an extensive network of 64 research institutions under the Indian Council of Agriculture 

Research (ICAR), 63 SAUs and 725 KVKs providing expert research and extension support to the country’s 

agriculture sector. Extension services under the Agriculture Technology Management Agencies (ATMAs) 

and digital platforms have been reaching out to millions of farmers in India. 

This network of research and extension services needs to be further oriented and adapted to provide 

advisory and knowledge support to farmers regarding bioresources management. Validation and 

suggestions by research institutions on production and application of various products from bioresources 

would help establish legitimacy for the new techniques. Additionally, extension services would help scale 

adoption among farmers. 

For example, under the ProSoil project, GIZ India collaborated with MPKV to run trials on city compost. 

Validated results from these trials are currently being converted into knowledge products for farmers to 

help them adopt and use city compost. In this regard, similar regional efforts can ensure its scaling up for 

agricultural use. Further, the extension services facilitate in creating awareness among farmers on use of 

city compost through demonstrations, Farmer Field Schools, FPO-based trials, etc.

4. Product quality and standards assurance

The use of city compost in agriculture has been endorsed by the Inter-Ministerial Committee through the 

Solid Waste Management guidelines.8 However, quality control of the same requires critical attention. 

Without proper segregation and processing of organic waste, city compost ends up with heavy metals and 

other contaminants. 

Contaminated city compost is not only detrimental to soil health, but also affects human health through 

food chains. Hence, strict quality assurance systems need to be implemented including SOPs, certification 

and strict monitoring. 

A 2014 revision to the FCO standardised quality norms for city compost. In Maharashtra, ProSoil has been 

supporting the UDD to develop SOPs and capacity development for processing of urban organic waste as 

well as refining the HARIT label. These initiatives have resulted in more ULBs producing quality compost. 

Similar, nation-wide certification schemes and protocols for city compost are needed from MoHUA to 

scale URNCC. MoAFW can identify, empanel and support in establishing a network of certified soil testing 

labs to ensure the quality of city compost compliant with FCO norms. 

8	 	Guidelines	for	Preparation	of	Detailed	Project	Reports	and	Selection	of	Technologies	for	Processing	and	Final	Dis-
posal	of	Municipal	Solid	Waste	Using	12th	Finance	Commission	Grants.	https://mohua.gov.in/upload/uploadfiles/
files/93.pdf.	
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5. Institutionalising capacity development

The network of State Agriculture Management & Extension Training Institutes (SAMETIs) and KVKs 

are established institutions for capacity development in the agriculture sector. These institutions can 

further transfer capacities around the use of city compost by farmers. The Bankers Institution for Rural 

Development (BIRD) is a specialised institute providing trainings to FPOs and other financial institutions. 

Trainings around business models for FPOs and ULBs can be institutionalised at BIRD. 

6. Incentivising organic manure for farmers

While there are incentives/subsidies on fertilisers, there is no or limited incentive for use of organic 

manures. MoHUA has introduced an MDA of INR 1,500 per tonne for city compost to create a viable 

product for the farmers. However, in the absence of a central MDA, farmers need to be incentivised for 

using organic fertilisers — specifically city compost. Various states, like Maharashtra, have launched 

state-level incentives for city compost. Such efforts are needed at national scale. The MoAFW may also 

design incentive mechanisms to encourage farmers to transition from conventional agriculture to natural 

farming. 

7. Replicating digital solutions like the HARIT Ticker

The ProSoil project with UDD Maharashtra, has developed and piloted a blockchain-based digital 

marketing platform called ‘HARIT Ticker’ to link farmers and FPOs with ULBs. 

A network of ULBs is already mandated to effectively process urban waste. This necessitates an effective 

monitoring system to understand the quality and quantity of urban compost being produced and sold 

by ULBs in the state. The ‘HARIT Ticker’ assists the ULBs in managing stock, storage, production and 

distribution of compost.

The HARIT Ticker is fully functional and has a crucial role in strengthening the city compost supply chain. 

Currently, 30 FPOs with a potential of around 10,300 farmers, and 396 ULBs (100% in the state) are 

registered on the HARIT Ticker (see Annexure 5).

The HARIT Ticker can be replicated and adapted to help the MoAFW monitor the use of city compost by 

FPOs and farmers, thereby monitoring the transition towards natural farming. Further, digital extension 

approaches can help build farmers’ capacities for recycling bioresources.

8. Replication and scaling of viable business models

Various field experiences and business models implemented by ProSoil and partners around bioresources 

management have proven to be viable. Some of these are illustrated in the sections above. These 

business models are for farmer institutions like FPOs, as well as small enterprises. With the given 

network of FPOs in India and farmer groups, as promoted under the National Rural Livelihoods Mission 

by NABARD and other organisations, these viable business models have the potential to be adapted and 

scaled. Such incentive-based models would support scaling of natural farming and soil health measures 

as envisaged under initiatives like the MoAFW’s National Mission on Natural Farming and NABARD’s 

JIVA. Financing models and capacity support may hence be leveraged from existing national and state 

level programmes and schemes to support such FPO and enterprise-based business models around 

bioresources management.
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Satellite-based Soil-Carbon Monitoring  
Implemented by the Fund for the Promotion of Innovation in Agriculture (i4Ag) 
As part of the special initiative Transformation of Agricultural and Food Systems  

 

The Challenge 

Including smallholder farmers in the  
business of validating, protecting and  
up-building of soil carbon 

Climate change and soil degradation are two central global chal-
lenges. Every year, around 24 billion tons of fertile soil are lost; 
already, around 25 percent of the earth's surface is degraded. 
Small and medium-sized farms are severely affected by soil deg-
radation and the effects of climate change. Global greenhouse gas 
emissions would have to be drastically reduced by 2030 in order 
to achieve the goal of international climate policy of limiting 
global warming to below 1.5 ° C. 

At the same time, agricultural practices, such as the burning of 
crop residues or deep cultivation, exacerbate the release of green-
house gases and the degradation of soils. Climate-friendly, soil-
conserving cultivation methods such as minimal or no-plow till-
age, the addition of mulch and organic fertilizers or the applica-
tion of cover crops can help stop soil degradation and secure 
productivity in the long term. As these practices increase carbon 
sequestration in the soil, they directly contribute to lowering the 
concentration of carbon dioxide equivalents (CO2 eq) in the at-
mosphere. Soil testing and Soil Organic Carbon monitoring has 
been an integral part of agriculture and climate adaptation-miti-
gation strategies. Over the last several decades agriculture has 
benefitted with new technologies and advancements in testing 
and monitoring methods. However, robust soil data collection, 
testing and field validations is complicated, expensive and time-
consuming. 

The Innovation 

Economic and effortless capturing of  
soil organic carbon through satellite data and 
digital machine learning 

To avoid expensive soil sampling, the improved soil carbon is 
measured via satellite data and innovative machine learning ap-
proaches. This will be used to remunerate farmers for soil protec-
tion. The generation and sale of carbon dioxide (CO2) certificates 
for the voluntary carbon market is an example of existing incen-
tive systems. 

Name of the Project 
Satellite-based digital solutions for the valorisation of  
climate-friendly agriculture 

Name of the  
Global Fund 

Fund for the Promotion of Innovation in Agriculture (i4Ag) 

Commissioned by Federal Ministry for Economic Cooperation and Development (BMZ) 

Project Region India, Kenya 

Implementing  
Partners  

Agricultural Ecosystem Services Trading Initiative (aESTI), VAA-Impact, 
Spatialise, Earth Analytics India (EAI),  
Partners in Prosperity (PnP)  

Duration 10/2021 — 12/2023    

Monitoring SOC using satellite-based machine learning  
platform  

The Main Objective  

Capture carbon stored in the soil  
using satellite-based monitoring  
approaches 
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Methodological Approach and  
Innovation Partnership 
 
Through the development of an open-source satellite-based 
monitoring and evaluation system for soil organic carbon con-
tent on field level, this project aims to develop a digital control 
platform for automated processing and administration of CO2 
savings. After calibrating the satellite imagery and ground truth 
data into machine-deep learning algorithm, the developed algo-
rithm will be applied over selected geographies of partners at the 
micro-, meso- and macro-levels to measure and understand 
changes in SOC in the field. This allows for the investigation into 
linkages to the carbon market. Monitoring the carbon sequestra-
tion of soil will help generate carbon credits which will not only 
offset carbon emissions but also provide an income for small-
holder farmers.  

Important Activities 

• Develop, implement, and scale remote sensing-based tech-
nologies to monitor the effectiveness of soil enriching strat-
egies.  
 

• Development of a control platform to automate certifica-
tion and farm monitoring processes 
 

• Initiate steps to verify the methodology of SOC monitoring 
via remote sensing technology with International Accredit-
ing Agencies 
 

• The project plans to link smallholder farmer aggregators 
(Farmer Producer Organisations (FPOs) and NGOs) with 
carbon project developers and certifiers to develop innova-
tive solutions to reward regenerative practices that increase 
carbon sequestration in soil.  

Sustainability and Scaling Strategy 

This initiative seeks to translate the learnings generated in the 
project into a product that can be offered to market participants, 
whether on a for-profit or non-for-profit business model. The 
sustainability of platforms developed during the project would 
be assured if the project were to reach its target of using the 
methodology to certify carbon offsets into soil. In this case, the 
methodology could be sold (as a product or as a service) to car-
bon project developers.  

15,000 tons less of CO2 emissions measured 

6,000 smallholder farms and medium-sized enterprises the 

certification of soil carbon and carbon credits are prepared 
 

1 digital control platform is available to automate 

the recording and administration of CO2eq savings 

50% cost reduction of measuring soil carbon build-
up per ha of agricultural land with the digital satellite-based 
method compared to established methods 

 

The project contributes to the achievement of these  
Sustainable Development Goals (SDGs): 

 

 

 

 

 

 

 

Satellite based soil moisture analysis Fieldworkers taking soil samples 
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Soil Protection and Rehabilitation of Degraded 
Soil for Food Security (ProSoil)

Deutsche Gesellschaft für
Internationale Zusammenarbeit (GIZ) GmbH

A2/18 Safdarjung Enclave
New Delhi 110 029 India

T: +91 49 49 5353
F: +91 49 49 5391

E: info@giz.de
I: www.giz.de/india
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