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Abstract: Agricultural Produce Marketing Committees (APMC), known as Bazaar Samitis, have played a key role in marketing 

agricultural produce in Maharashtra, India, for decades. They deal with a wide range of commodities; and while grading, sorting 

and handling these commodities, a proportion of produce is deemed unmarketable; the discarded produce becomes organic waste. 

This paper reviews the literature on organic waste with a specific focus on its conversion into biogas, electricity and biofertilizer 

for revenue generation. The shortage of organic manure is a key issue in Maharashtra's agriculture. To address this issue, this study 

has looked at government initiatives like SATAT and GOBARdhan to outline a pilot organic waste-to-biogas, electricity, and 

biofertilizer conversion project for Maharashtra's five main APMCs: Vashi (Mumbai), Gultekdi (Pune), Kalamna (Nagpur), Nashik 

City and Kalyan (Thane). For better insight, this study has taken inferences from a survey of 400 tomato farmers in Pune and 

Nashik districts and a survey of 400 banana farmers in the Jalgaon district of Maharashtra. This assessment found that the five 

APMCs can generate 1958 tonnes of biogas/or 7.29 GWh of electricity and 6095 tonnes of biofertilizer concentrate annually. For 

the implementation of this assessment study, the paper suggests three business models: (i) Supply, Installation, Testing & 

Commissioning, (ii) Hybrid Annuity Model and (iii) Public–Private Partnership. In conclusion, this study recommends scaling up 

all APMCs in Maharashtra after the initial rollout in the leading five APMCs. 
Keywords: Solid Waste Management; Organic waste-to-energy; Biogas generation; Biofertilizer production; Circular economy in 

agriculture; Waste valorization; Public–Private Partnership (PPP); Maharashtra agriculture 

 

1. Introduction 

Agricultural Produce Marketing Committees play a pivotal role in marketing agricultural commodities in 

Maharashtra (World Bank, 2010; NITI Aayog, 2015; and RBI, 2019). They trade large quantities of fresh produce 

daily. During the primary survey conducted by us, we visited Maharashtra's most important APMC, Vashi (Mumbai), 

which handles 8000 tonnes of fresh produce daily, annualized sums up to 2.92 million tonnes (Vasudeo, 2026). This 

produce is graded and sorted by the laborers employed by the traders; during this process, some produce is deemed 

unmarketable and this unmarketable produce is discarded. Currently, discarded produce is considered organic waste 

and is handed over to an appointed contractor. APMC Vashi's officials claim that about 1% of their daily fresh produce 

is unmarketable and is considered organic waste; this 1% works out to 80 tons per day (NIAM, 2013). This 

unmarketable discarded produce can be converted into a revenue stream by APMCs themselves via its conversion into 

compressed biogas, electricity and biofertilizer (Patel, Gami, Patel et al., 2024). 

Another important pain point in Maharashtra agriculture is the reduction in animal labor usage by farmers 

(Mehta et al., 2019; Shrivastava et al., 2021; Natarajan et al., 2016). Recently, farmers have replaced animal labor 

with mechanized labor, such as power tillers and tractors. On one hand, farmers' drudgery has reduced in agriculture 

via mechanisation, but this has led to a reduction in livestock, which in turn has led to a reduction in the production 

of organic manure at the farm level. The paucity of organic manure has led farmers to rely on chemical inputs, such 
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as fertilizers and crop chemicals with increasing gusto. These chemicals did give good immediate results to farmers, 

but now they have entered diminishing marginal utility territory; increased application of chemicals is not giving the 

farmers the desired return, hence many of them would like to turn to organic manure once again (Kumar, 2026 and 

Gup, Benbi et al., 2021). Organic equivalents of chemical inputs are available, but they are substantially more 

expensive and their use completely obfuscates farm economics for agriculturalists (Patil, 2023 and Velayudhan, Singh 

et al., 2021). In short, there is a demand for organic manure at the farm level, but the supply is lagging behind. 

This study relies on a survey of 400 tomato farmers in the Pune and Nashik districts of Maharashtra and 400 

banana farmers in the Jalgaon district of Maharashtra. As part of this survey data, this study relied on interactions with 

and additional data from officials of the Maharashtra State Agriculture and Marketing Board, Pune and APMC Vashi 

for organic waste to energy/fertiliser computations and government policies in the study area (Vasudeo, 2026). This 

paper format is of a feasibility study — literature review on organic waste conversion into biogas, electricity and 

biofertilizer and on organic manure shortage in India (Section 2), creates a ground level rationale from primary survey 

(Section 3), applicable policies in this area (Section 4), examines APMCs in Maharashtra and selects main markets 

for the pilot proposal (Section 5), forecasts daily and annual output plus revenue (Section 6), estimates capital 

expenditure required for pilot proposal at the five selected APMCs (Section 7), assesses the pilot proposals for impact 

on the prospective APMCs financials (Section 8), business models evaluation (Section 9) and concludes with a 

discussion on wider pan Maharashtra roll out across all APMCs. 

2. Literature Review 

2.1 Compressed Biogas and Biogas in India 

India is a large country with a large agricultural output and an equivalent generation of large agricultural waste 

residue output, estimated at 500 million tonnes annually. India has many urban cities and the highest livestock 

population in the world. Such a substantial and strong base makes India a compelling case for biogas and Compressed 

biogas production (Chauhan et al., 2022; Singh, 2021; Kumar and Agrawal, 2020; CPCB, 2025; Dikshit and Birthal, 

2010; Fasake and Dashora, 2021). 

Agricultural waste residue is a rich source of compressed biogas. If the entire 500 million tonnes of residue is 

converted, it can yield an estimated 20 million tonnes of compressed bio gas annually, provided that the proper 

channels and methods are set up with scientific accuracy from the sourcing of feedstock to the pre-treatment of the 

organic waste to anaerobic digestion to purification to compression to storage of the produced gas. Special efforts 

must be made to address the environmental and economic challenges impeding the commercial success of such 

initiatives (Singh and Kalamdhad, 2024; Mittal, Ahlgren et al., 2018; Ghag, Shedage et al., 2025). 

The Government of India has been trying to promote the adoption of Compressed biogas for a while. In 2018, 

they introduced the Sustainable Alternative Towards Affordable Transportation Scheme (SATAT), which envisaged 

5000 compressed biogas plants and 15 million tonnes of annual production by 2023/24. This SATAT Scheme would 

also generate a valuable by-product in organic manure totalling 50 million tonnes annually and would warrant an 

investment of INR 2 lakh crore. Revisiting the SATAT Scheme in 2026 reveals that various entities in India have 

signed thousands of letters of intent, but the implementation and execution have been poor. There are many estimates 

of the number of compressed biogas plants in India, ranging from the mid-20's to 120–150, well short of the 500 plants 

target (Singh, Tembhare et al., 2023). In 2025, a SWOT analysis was conducted on this subject, which revealed many 

bottlenecks, ranging from social to political to financial to technical in nature. Low stakeholder awareness, 

impediments to sourcing and aggregating feedstock, inadequate technical competence and logistical barriers were 

identified as key challenges (Garkoti and Thengane, 2025). A Global Methane Initiative study of 11 operational 

compressed biogas plants was conducted in northern India it was found that only seven were actually operational and 

the remaining four were closed down due to financial and operational difficulties, highlighting that just commissioning 

a compressed biogas plant does not work and running it efficiently is essential too (Global Methane Initiative, 2025; 

and Kulkarni, Shastri et al., 2025). 
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The Government of India reviewed the SATAT Scheme in 2025/26 and revised the compressed biogas plant 

target to 750, with a timeline set for 2028. The government noted that the ecosystem for such business activity is still 

evolving and there is sustained interest among the investor community, which has operationalized many plants in 

India and plans to commission and run many such large-scale compressed biogas plants in the future. This literature 

review of compressed biogas plants highlights their importance in India, along with the negative nuances of feedstock 

availability, technical capability and financial viability. This study assesses the Maharashtra APMC network for a 

smaller-scale compressed biogas case, which can then be scaled up, first statewide, and then nationwide (Yadav and 

Sircar, 2022; Organizer, 2024). 

2.2 Electricity from Biogas via Organic Waste in India 

Moving on from the discussion of compressed biogas, we turn to electricity from organic waste. It is a simpler 

way of extracting commercial value from biogas, as it does not require investment in physical infrastructure for gas 

purification and compression, thereby reducing capital costs. The Indian government has accepted both electricity 

generation and compressed biogas manufacturing as outputs from organic waste; however, this largely depends on 

localized factors such as proximity to an electricity network, gas grid, or CNG retail outlets (Singh and Kalamdhad, 

2022; Kaur, Sharma et al., 2022). This study examined compressed biogas and electricity generation simultaneously, 

presenting both scenarios for the APMC network in Maharashtra (Sections 6.1–6.3 below). 

2.3 BioFertiliser and Organic Manure Scarcity in India 

Digestate or bio-slurry is a byproduct of anaerobic digestion. It has been labelled as Fermented Organic Manure 

(FOM) in solid or liquid form, and is considered a parallel product rather than a by-product of compressed biogas by 

the government. Since 2023, the government has appointed authorized manufacturers of this FOM to sell it directly 

in bulk to the farming community. The Indian Biogas Association has estimated an annual saving of USD 1.5 billion 

in our fertilizer foreign exchange bill if this FOM market can be developed and evolved judiciously (Chavan, 2025; 

Mordor Intelligence, 2025; and Fairfield Market Research, 2026). 

Organic manure shortage has been a key driver in this study's field-level study; and a literature review of organic 

manure has also been conducted. India has the largest livestock population in the world; however, ownership of this 

livestock is highly fragmented and dispersed. An estimated 65 million households in India own livestock; however, 

very few dairy or livestock entities own the animals. A huge amount of organic manure is produced daily in India, but 

its collection, aggregation and distribution from surplus to scarce areas is severely constrained. Another key 

observation is that chemical fertilizers have been receiving regular subsidies, which make them more economically 

accessible to small and medium farmers. Chemical inputs also show an immediate impact on the farmer in the initial 

phase, which has encouraged their adoption. Consequently, many farmers in India have replaced organic manure with 

chemical inputs (Bakshi and Gupta, 2026; and Ghosh, 2026). 

Farmers across India are keen to adopt more organic manure in cultivation. For Kharif 2026, the government 

has estimated farmers to procure 1.7 million tonnes of organic manure, a three-fold increase over the previous year, 

but it is way short of the actual estimated demand of 38.9 million tonnes. There is still a long way to go for organic 

manure to be a compelling, economically viable alternative to chemical inputs on a large scale (Chavan, 2025; Mordor 

Intelligence, 2025; and Fairfield Market Research, 2026). This literature review is consistent with the on-field survey 

findings of farmers wanting to use organic manure regularly, but its availability is a big issue, hence they are forced 

to depend repeatedly on synthetic alternatives. India is import-dependent on chemical fertilizers and crop chemicals 

in both finished and raw material forms; hence, we are always exposed to external shocks such as geopolitical 

disturbances and currency volatility. These externalities usually directly affect farmers, negatively affecting their cost 

of cultivation. In the most recent fiscal year alone, India imported 10 million tonnes of urea and phosphate-based 

fertilizers, and is totally dependent on imported inputs (Juneja, Nand et al., 2026; Ramachandran, Nithiyanandam et 

al., 2026; and Suri, 2026). This backdrop builds a convincing case for utilising the APMC network to generate 

BioFertiliser for our farmer, this paper has made an attempt in this direction. 
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2.4 GOBARdhan Initiative and Institutional Efforts 

Under the Swachh Bharat Mission (Grameen) Phase II, the Galvanizing Organic Bio-Agro Resources Dhan 

(GOBARdhan) initiative provides the institutional foundation for this study's assessment (Ministry of Jal Shakti, 

2021). The GOBARdhan initiative is an umbrella under which all government schemes for compressed biogas, 

electricity and organic manure from organic waste can be congregated. It covers models for households, communities, 

and clusters, along with applicable financial provisions for village-level infrastructure (Press Information Bureau, 

2025 and 2026). Recent data from their portal indicate that commissioned compressed biogas plants across India 

collect and process thousands of tonnes of organic and agricultural waste daily and convert them into several hundred 

tonnes of compressed biogas and organic manure (Chandrashekhar and Pandey, 2018; and Deloitte Touche Tohmatsu 

India LLP, 2025). GOBARdhan's community and cluster guidelines offer a welcome corollary to this study's APMC 

network-based assessment. Both want to collect and aggregate organic waste from their catchment area and convert 

the organic waste via anaerobic digestion into compressed biogas, electricity and biofertilizer at certain pre-selected 

locations — at the village cluster level under GOBARdhan and at the APMC network in this paper. 

2.5 Positioning of the Present Study 

Summarizing the literature review for compressed biogas, electricity and biofertilizer generation from organic 

waste. This study observes that there is sufficient feedstock and potential for this sector in India, and there is good 

policy support from the government; however, it is still early days for this sector and implementation is expected to 

improve with time, once the drawbacks of feedstock aggregation and financial viability are addressed (Kulkarni, 

Shastri et al., 2025; and Singh, Tembhare et al., 2023). Along these lines, structurally persistent issues such as organic 

manure shortage due to fragmented livestock ownership and farmer preference for subsidized chemical inputs are 

examined (Bakshi and Gupta, 2026; and Ghosh, 2026). This study contributes to the body of work by assessing the 

Maharashtra APMC network, which trades thousands of tonnes of fresh produce and simultaneously generates 

hundreds of tonnes of organic waste daily. This study aims to address the agriculture sector's long pending issues of 

aggregation of organic waste in the local vicinity, more accurately than village-level clusters and simultaneously 

attempt to set up a solution for the organic manure demand–supply gap identified in the survey findings in Section 3 

below. 

3. Background and Rationale 

3.1 Survey Methodology 

A ground-level survey of 200 tomato farmers in Pune district, 200 tomato farmers in Nashik district and 400 

banana farmers in Jalgaon district (total farmers = 800) was conducted with the research objective of estimating 

production and profit functions for tomato and banana farmers (Vasudeo, 2026). This survey was guided by the 

Maharashtra State Agriculture Marketing Board, Pune and APMC Vashi, Mumbai. 

3.2 Note-worthy Observations from the Ground Level Survey 

The biogas and biofertilizer assessment in Maharashtra APMC network was duly motivated by the following 

five noteworthy observations from the conducted ground level survey — 

● Sinking water table: Maharashtra state regulations mandate a maximum well depth of 60 m or 197 ft. In 

certain villages of the Jalgaon district, to provide sufficient irrigation to banana crops, well depth has crossed 

700 feet, which is way beyond the permissible limit. The government allows the use of up to 7.5 horse power 

output electricity motors for groundwater extraction, but to extract from a level above 700 feet, 25 horse 

power plus output electricity motors are required. This, in turn, overloads the electricity grid, leading to 

frequent power outages in rural areas (Kapoor and Anand, 2024; Sayre and Taraz, 2019; and Fishman, Lall 

et al., 2016). 
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● Climate change-compliant planting material: Seed and sapling companies are geared up to produce maximum 

output within a minimum time frame. This operational focus has weakened tomato and banana plants, making 

them more susceptible to climate shocks. With the rise in unseasonal rainfall, heat waves, and cold shocks, 

planting material needs to be more resilient to climate change (Sural, 2025; Rao, 2025; Yadava, Singh et al., 

2025; Nath, Dutta et al., 2025; and Boraiah, Basavaraj et al., 2023). 

● Labor availability: Labour is available in rural areas for agricultural work. Free foodgrain distribution to the 

poor sections of society and direct cash transfers to the needy have substantially disincentivised them from 

taking up gainful employment. Farmers have to make special transport arrangements for them so they report 

to work, and they are of the view that labor only needs money today for mobile recharge and alcohol 

consumption (Evans and Popova, 2017; Jumrani and Birthal, 2017; and Vasudeo, 2026). 

● Structural oversupply: Tomato and Banana prices are usually in a depressed zone for most months of the 

year. They see surges in prices when effective demand exceeds effective supply. Government initiatives such 

as UPaJ and eNAM and private initiatives such as IoT and AI in farming are all on the supply side; none of 

them even attempt to match demand and supply in agricultural markets. Hence, certain crops, such as wheat, 

sugarcane, and rice, are in systemic oversupply and certain crops, such as pulses and oilseeds, are in perpetual 

undersupply, leading to perpetual disequilibrium in agricultural output markets (Thapa et al., 2026; Neogi 

and Ghosh, 2022; Rathore and Chauhan, 2025; and Selvaraj and Karunakaran, 2022). 

● Organic manure shortage: Excessive use of chemical inputs and monocropping has taken its toll on soil 

quality in rural areas of Maharashtra. Soil hardening is a significant issue. Farmers are keen to reduce the 

usage of chemicals, and although organic equivalents are available in the marketplace, they are substantially 

more expensive than the chemical options, which turns the economics of the farm topsy turvy. Increased 

application of organic manure is beneficial to soil health, but its availability is a major problem; the reduction 

in the use of livestock in farming makes organic manure unavailable to farmers in the desired quantities 

(Mehta, Chandel et al., 2019). 

3.3 Fertiliser Import Dependence Issue 

The fifth and final observation of organic manure shortage is an essential component of this study. India's 

fertilizer industry is highly dependent on imported raw materials and finished products. Almost all of India's muriate 

of potash must be imported, 86–95% of India's rock phosphate requirement needs to be imported, 75–78% of the 

ammonia and natural gas feedstock needed to make urea in India must be imported, and there is significant dependence 

on imported phosphoric acid and sulfur. If we try to calculate India's fertilizer industry's dependence on imports, 

factoring in raw materials, intermediate goods and finished products, the number reaches 68–70%. This import 

dependence easily transmits the impact of global geopolitical uncertainty, energy price volatility and foreign exchange 

rate depreciation directly to farmers' costs of cultivation (Juneja, Nand et al., 2026; Ramachandran, Nithiyanandam et 

al., 2026; and Suri, 2026). These external shocks have led to the practice of 'linking' in Pune, Nashik and Jalgaon 

districts of Maharashtra (Vasudeo, 2026). The Government of India and the Government of Maharashtra have shown 

significant intent to augment the production and marketing of organic manure, but it is still early days for it and will 

take some time to scale up in any meaningful way. This study directly assesses the pressing issue of organic manure. 

4. Policy and Regulatory Framework 

Six policy tools from the central and state levels of government apply to compressed biogas, electricity and 

biofertilizer generation from organic waste. These provide the regulatory framework for the assessment in this study. 

● Maharashtra CBG Policy 2026 (Urban Development Department, Government of Maharashtra, 2026) 

● Solid Waste Management Rules 2026 (Government of India, 2026) 

● Fertiliser Control Order 1985 (Ministry of Chemicals and Fertilizers, Government of India, 1985) 
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● Galvanising Organic Bio-Agro Resources Dhan (GOBARdhan) Scheme (Ministry of Jal Shakti, Government 

of India, 2021) 

● Sustainable Alternative Towards Affordable Transportation (SATAT) Scheme (Ministry of Petroleum and 

Natural Gas, Government of India, 2018) 

● Public Private Partnership (PPP) Policy for APMC Reforms in Maharashtra, 2025 (Co-operation, Marketing 

and Textiles Department, Government of Maharashtra) 

Collectively, these six instruments cover waste segregation and processing commitments, compressed biogas 

production incentives, fertilizer quality regulation, and the PPP institutional apparatus through which the APMCs in 

Maharashtra can attract private investors and operational expertise for such ventures. 

5. Maharashtra APMC Network and the Current Assessment 

The APMC network of Maharashtra comprises 306 main markets and 624 submarkets spread across eight 

administrative divisions (Vasudeo, 2026), making it one of India's largest agricultural produce marketing 

infrastructures, which generates copious amounts of organic waste, which in turn is feedstock for the biogas, electricity 

and biofertilizer businesses. To give a nationwide thrust or even a Maharashtra state-wide thrust to such ventures will 

require substantial operational and financial muscle; hence, this study assesses only the five leading APMCs of 

Maharashtra to make a sound and assured beginning. These are Vashi (Mumbai), Gultekdi (Pune), Kalamna (Nagpur), 

Nashik City and Kalyan (Thane). 

5.1 Modal Daily Arrivals and Estimated Wastage 

Table 1: Modal daily arrivals and estimated organic wastage at the five assessed APMCs 

APMC Daily Arrivals (tonnes) Wastage (tonnes) 

Vashi 8,000 80 

Gultekdi 4,500 45 

Kalamna 2,000 20 

Nashik City 1,200 12 

Kalyan 1,000 10 

Source: Various APMCs 

Table 1 lists out daily modal arrivals of produce at the five assessed APMCs, with organic waste assumed at 

1% of arrivals (Vasudeo, 2026). 

5.2 Waste to Output Conversion Metrics 

Based on standardized conversion metrics, one metric ton of organic waste yields 32 kg of Compressed Bio-

Gas, 120 KWh of Electricity, and 100 kg of biofertilizer concentrate (Patel, Gami, Patel et al., 2024). These numbers 

form the basis of this assessment for extrapolating waste volumes into physical and financial outputs. 

6. Output and Financial Analysis 

6.1 Daily Physical Output 

When conversion metrics from Section 5.2 are applied to daily wastage numbers from Table 1 yields the daily 

physical output as shown in Table 2. 

Table 2: Daily biogas, electricity and biofertilizer output at the five assessed APMCs 
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APMC Waste (t) Biogas (kg) Electricity (kWh) Biofertilizers (kg) 

Vashi 80 2,560 9,600 8,000 

Gultekdi 45 1,440 5,400 4,500 

Kalamna 20 640 2,400 2,000 

Nashik City 12 384 1,440 1,200 

Kalyan 10 320 1,200 1,000 

Source: Authors’ estimation 

6.2 Daily Revenue Estimates 

Certain assumptions were made. The price of CBG is set at INR 70 per kilogram, Electricity at INR 8 per KWh 

and biofertilizer concentrate at INR 50 per kilogram (Indian Oil Corporation Limited; Central Electricity Regulatory 

Commission, 2024; and Business Standard, 2023). Based on these numbers, daily revenue for the five selected APMCs 

was projected with two combinations — biogas plus biofertilizers and Electricity plus biofertilizers. 

Table 3: Consolidated daily revenue by product combination 

APMC Biogas + Biofertilizers (INR/day) Electricity + Biofertilizers 

(INR/day) 

Vashi 5,79,200 4,76,800 

Gultekdi 3,25,800 2,68,200 

Kalamna 1,44,800 1,19,200 

Nashik City 86,880 71,520 

Kalyan 72,400 59,600 

Source: Authors’ estimation 

6.3 Annual Output and Revenue Projections 

Annualising the information contained in Table 2 gives us the physical output as shown in Table 4 and 

corresponding revenue is shown in Table 5. 

Table 4: Annualized waste processing and physical output 

APMC Waste (t/yr) Biogas (t/yr) Electricity 

(GWh/yr) 
Biofertilizers (t/yr) 

Vashi 29,200 934 3.50 2,920 

Gultekdi 16,425 525 1.97 1,642 

Kalamna 7,300 233 0.87 730 

Nashik City 4,380 140 0.52 438 

Kalyan 3,650 116 0.43 365 

Source: Authors’ estimation 

Table 5: Annualized revenue by product mix in INR 

APMC Biogas Revenue (INR) Electricity Revenue 

(INR) 
Biofertilizers Revenue 

(INR) 

Vashi 6,53,80,000 2,80,00,000 14,60,00,000 
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Gultekdi 3,67,50,000 1,57,60,000 8,21,00,000 

Kalamna 1,63,10,000 69,60,000 3,65,00,000 

Nashik City 98,00,000 41,60,000 2,19,00,000 

Kalyan 81,20,000 34,40,000 1,82,50,000 

Source: Authors’ estimation 

Table 6 aggregates the revenue from the two product mixes in Table 5. The assessment revealed that combining 

the five selected APMCs revenues — (i) for the biogas plus biofertilizer product mix, the estimated revenue is INR 

44.11 crore per annum, and (ii) for the electricity plus biofertilizer product mix, the estimated revenue is INR 36.31 

crore per year. 

Table 6: Consolidated revenue by product mix 

APMC Biogas + Biofertilizers (INR/yr) Electricity + Biofertilizers 

(INR/yr) 

Vashi 21,13,80,000 17,40,00,000 

Gultekdi 11,88,50,000 9,78,60,000 

Kalamna 5,28,10,000 4,34,60,000 

Nashik City 3,17,00,000 2,60,60,000 

Kalyan 2,63,70,000 2,16,90,000 

Source: Authors’ estimation 

6.4 Aggregate Output for APMC Assessment 

Summarising the assessment for the selected five APMCs, projected annual yield is as follows. 

● 1,958 tonnes of compressed biogas — equating to roughly 1,39,126 domestic LPG cylinders; or 

7.29 GWh of electricity 

● The 6,095 tonnes of biofertilizer concentrate was diluted at a ratio of 1:7 with water to yield 48,760 tonnes 

of finished biofertilizer. 

7. Capital Expenditure Needed 

The capital expenditure on plants and machinery is estimated at INR 35 lakhs per tonne of organic waste 

(Entrepreneur India, 2026). Applying this INR 35 lakh per tonne number to the five selected APMCs in Maharashtra 

gives us the following table. 

Table 7: Capital expenditure by APMCs 

APMC Investment per Tonne 

(INR) 
Waste (t/day) Investment at APMC 

(INR) 

Vashi 35,00,000 80 28,00,00,000 

Gultekdi 35,00,000 45 15,75,00,000 

Kalamna 35,00,000 20 7,00,00,000 

Nashik City 35,00,000 12 4,20,00,000 

Kalyan 35,00,000 10 3,50,00,000 
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TOTAL   58,45,00,000 

The above total capital expenditure of INR 58.45 crore is for plant and machinery only. Land acquisition and 

civil work are additional expenditures. The vacant land issue is mainly restricted to Vashi, while the remaining four 

— Gultekdi, Kalamna, Nashik City and Kalyan — have less of a land constraint. 

8. Impact on APMCs Financials 

APMC markets in Maharashtra are supposed to be self-sufficient and manage their day-to-day operations from 

market fees charged. Table 8 lists the revenue, expenditure and profit for the year 2024/25. This forms the baseline 

for gauging the impact of the biogas, electricity, and biofertilizer ventures on finances (Vasudeo, 2026). 

Table 8: Revenue, expenditure and profit for FY 2024/25 (INR crore) 

APMC Revenue (INR cr.) Expenditure (INR cr.) Profit (INR cr.) 

Vashi 132.96 121.41 8.44 

Gultekdi 106.25 72.26 33.99 

Kalamna 50.55 44.09 6.45 

Nashik City 23.79 16.77 7.01 

Kalyan 11.70 13.28 -1.57 

Source: Authors’ estimation 

Table 9 below shows the impact of the biogas, electricity, and biofertilizer project on the respective APMCs 

2024/25 topline, if the respective APMCs were to own 100% of the infrastructure. Under the biogas plus biofertilizer 

product mix, the expected revenue jump ranges from 10.4% for Kalamna to 22.5% for Kalyan. Under the electricity 

plus biofertilizer product mix, the expected revenue jump ranges from 8.6% for Kalamna to 18.5% for Kalyan. 

Table 9: Projected topline impact of 100% APMC owned infrastructure, marked to 2024/25 

APMC 2024/25 Revenue (INR 

cr.) 
Rev. + Biogas+Biofert. 

(INR cr.) [Δ%] 
Rev. + Elec.+Biofert. 

(INR cr.) [Δ%] 

Vashi 132.96 154.09 [+15.89%] 150.36 [+13.08%] 

Gultekdi 106.25 118.13 [+11.18%] 116.03 [+9.20%] 

Kalamna 50.55 55.83 [+10.44%] 54.89 [+8.58%] 

Nashik City 23.79 26.96 [+13.32%] 26.39 [+10.92%] 

Kalyan 11.70 14.33 [+22.47%] 13.86 [+18.46%] 

Source: Authors’ estimation 

The above scenario is for a fully APMC-owned project; it is not essential that the respective APMC must bear 

the entire cost. Realized revenue for the respective APMC will depend on the business model adopted for this venture 

(see Section 9). 

9. Available Business Models 

This assessment observed that the APMCs need not have full ownership of the projects mentioned. Three 

popular business models used in Indian infrastructure projects are available for such ventures; they are — 

● Supply, Installation, Testing and Commissioning (SITC) is combined with a separate Operations & 

Maintenance (O&M) contract, typically involving upfront APMC or government-funded capital expenditure 
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with a private contractor executing and subsequently maintaining the created infrastructure (Solid Waste 

Management Department, Municipal Corporation of Greater Mumbai, 2022). 

● Hybrid Annuity Model (HAM) — capital expenditure shared between the APMC and a private investor, with 

the investor recovering their investment through annuity payments over the contract agreement (Khan et al., 

2026). 

● Public Private Partnership (PPP) — private investment, construction and operational risk borne substantially 

by a private investor under the Maharashtra PPP Policy for APMC Reforms, 2025, with revenue or output 

sharing defined by contract (Department of Economic Affairs, Government of India, 2026). 

Top officials of the Maharashtra State Agriculture Marketing Board, Pune and Vashi APMC have shown good 

enthusiasm for the assessment of the selected five APMCs for the biogas, electricity, and biofertilizer project from 

organic waste. They listed three main concerns: (i) land allotment within the APMCs for commissioning of the 

processing plants, (ii) financing and capital sources for this project and (iii) revenue sharing of biogas, electricity and 

biofertilizer between the private investor and the respective APMC (Vasudeo, 2026). 

10. Discussion: Scalability and Broader Implications 

The assessment of the selected five APMCs — Vashi, Gultekdi, Kalamna, Nashik City and Kalyan — 

showcases biogas, electricity and biofertilizer from the organic waste project and its viability for a much larger scale 

at a later date. These five APMCs have adequate feedstock of organic waste to make a strong beginning, where we 

can show that instead of just discarding the market unworthy produce, it can be converted into something of value, 

which can generate a revenue stream for the APMCs in the state of Maharashtra. Apart from marketing services to 

farmers, the APMC can also give back to their farming community by providing them with much-needed valuable 

biofertilizer concentrate at affordable rates. Once successful at these five APMCs, this project can be scaled up to all 

the APMCs across Maharashtra's eight administrative divisions. 

Moving beyond the APMC network, organic waste from municipal corporations and councils can be processed 

into biogas, electricity and biofertilizer. The generated compressed biogas can be filled into cylinders and distributed 

as vehicle-grade CNG, and the generated electricity can be used captively by the APMC, with residual electricity 

transferred to a grid. Finally, the prepared biofertilizer concentrate can be reverse-marketed back to farmers via the 

APMC pan-Maharashtra network. 

Finally, at a national level, well-planned conversion of organic waste into biogas, electricity and biofertilizers 

would address five distinct policy objectives simultaneously — 

● Reduced dependence on imported natural gas for cooking and other uses 

● Improved on-ground availability of organic fertiliser, enabling wider adoption of organic farming 

● Potential public health gains from higher organic produce consumption by our population 

● Improved soil health from sustained organic fertiliser use 

● A reduction in India's fertilizer raw-material and finished-product import bills. 

11. Conclusion 

This study evaluated five lead APMC markets in Maharashtra to derive more commercial value from their 

generated discard-worthy unmarketable produce, which is generally labelled as organic waste, by converting it into 

biogas, electricity and biofertilizer via commissioned projects. Financial mathematics reveals that the five selected 

APMCs would require an investment of INR 58.45 crore in plant and machinery to operationalize such initiatives, 

which would provide them with an additional annual revenue of INR 44.11 crore. There are three business models 

available to the APMC for the execution of these ventures: SITC, HAM, and PPP. The organic waste conversion 



 

579 

project is well aligned with the Government of India and Government of Maharashtra's policy direction, and the 

Maharashtra State Agriculture and Marketing Board, Pune is happy to work on this once their reservations are 

addressed. 

The next step from this assessment is to prepare a detailed project report, followed by a phased scale-up across 

Maharashtra's eight administrative divisions for a wider rollout among the APMC network. 
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