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The National Bank for Agriculture and Rural Development (NABARD), German Development Bank (Kfw) 
and Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH are collectively implementing 
the Umbrella Programme for Natural Resource Management (UPNRM), the aim of which is to promote 

environmentally sustainable growth by encouraging private investments that are pro-poor. This represents a paradigm 
shift as the programme moves away from purely grant-based funding to a greater reliance on loans. This increases the 
leverage and outreach of investments in rural areas, creating income based on sound business models that ensure the 
sustainability of natural resources.

In Aurangabad and Jalna, under UPNRM, a sub project was sanctioned to Savitribai Phule Mahila Ekatma Samaj 
Mandal (SPMESM). SPMESM was the channel partner as well as the implementation agency for the project. The 
aim of the sub project was to provide loans to farmers in the region for the installation of drip irrigation facilities. 
The sub project intended to create awareness among farmers on using drip irrigation and its positive impact on the 
household income of the farmers. 

The sub project was titled - Effective Natural Resource Management for Sustainable Agriculture in Aurangabad and 
Jalna district of Maharashtra.

Table 1: UPNRM project financial details in Aurangabad and Jalna

The sub project promoted drip irrigation in cotton by supporting around 600 small scale farmers. The productivity 
of drip irrigated cotton was average 14-16 quintal/acre as against 7-8 quintal/acre of flood irrigated plots, resulting in 
considerable income increase from cotton cultivation.

The project envisioned promotion of water-use efficiency through promotion of drip irrigation system in drought 
prone Aurangabad and Jalna districts in Marathwada region of Maharashtra. Cotton is the one of the major cash 
crops grown in the district which suffered from low productivity due to the lack of technical knowledge among 
the farmers and water scarcity issues in the districts. The project tried to address both the underlying causes of low 
productivity and lack of technical knowledge through implementation of drip irrigation system and capacity building 
activities respectively. 

SPMESM was acting as the channel partner and implementation agency for the project. The organisation was 
responsible for identification and selection of beneficiaries for the project. The beneficiaries’ selection was undertaken 
through village-based Screening Committee consisting of Self-Help Group (SHG) members, Farmer Clubs and other 
progressive farmers. After the selection process, the loans were granted to the selected beneficiaries. SPMESM granted 
loans for 600 drip irrigation units. 

Date of sanction Project period

Loan amount 
sanctioned 

(in Rs Lakh)

Loan amount 
utilization 

(in Rs Lakh)

Grant amount 
sanctioned 

(in Rs Lakh)

Grant amount 
utilization 

(in Rs Lakh)

October 2012 3 years 150 150 24.68 24.68

INTRODUCTION1.1
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Figure 1: UPNRM grant with SPMESM as channel partner

A loan of Rs 150 Lakhs was given by NABARD to VKGB for 600 drip irrigation units. A grant of Rs 24.68 Lakhs 
was also provided by NABARD for capacity building programmes.

Under UPNRM, KfW provided a grant to NABARD which in turn disbursed loan to SPEMES at 10% rate of 
interest for 3 years. SPMESM provided the loans to farmers at 15% interest rate for a period of 3 years. SPMESM 
repaid the loan to NABARD within the stipulated time. Loan for drip was sanctioned with a lot of flexibility 
in terms of repayment duration. The borrowers had to pay interest only for the balance principal amount after 
repayment. The farmers had to pay 3 instalments in 3 years. In the first instalment, the farmers had to pay Rs 10,000 
and 15% interest on Rs 25,000. In the second instalment, the farmer had to pay 10,000 and 15% interest on Rs 
15000. In the third instalment, the farmer had to pay Rs 5000 and 15% interest on Rs 5000. 

The five stakeholders in the Aurangabad and Jalna cotton value chain in order are - farmers, traders, cotton ginning 
and pressing mills, spinning mills and wholesalers and exporters. The value chain is complex as there are many 
classifications in which a stakeholder can be categorised. Moreover, each value chain actor is linked to multiple actors 
in varied proportions. 

In a value chain, each stakeholder has a role to play and performs a set of activities to add some value to the

product. In this respect, the cotton value chain of Aurangabad and Jalna is no different than any other agriculture 
value chains.

SPMESM acted as the channel partner and the implementing agency which would be responsible for timely 
financing, funding, recovery of disbursed loans and capacity building of the farmers. SPMESM had collaborated 
with Plast India Foundation, apex plastic manufacturing body, for negotiation with drip companies and selection of 
suitable drip irrigation suppliers. The bulk order had helped ensure quality of drip sets and post installation services. 
The drip dealers waited for their payment until the farmers received the government subsidy in their accounts. The 
loan amount did not include the subsidy, thereby, reducing the loan burden on farmers. SPMESM had made its own 
contribution worth Rs 2.5 lakh per annum towards the project implementation and monitoring. The organisation 
also implemented additional watershed development activities in 4 project villages as an effective drought-proofing 
measure. SPMESM also created a risk fund for meeting any unforeseen challenges through a private donor.
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The farmers are the first and foremost stakeholder of the cotton value chain. The farmers are responsible for 
production of the cotton and are involved with various activities such as - planting, seed treatment, land preparation, 
fertiliser application, picking and storing. The maximum number of farmers are small farmers that account for about 
72% of the cotton produced in these districts. The marginal and large farmers account for 20% and 8% of the cotton 
produced respectively. The small and marginal farmers transact with village level traders and small traders. The large 
farmers mostly sell their produce to large traders. A minor volume of the produce is sold to the village level traders. 

The traders are classified into village level, small, block level and large traders depending upon their procurement 
capability. The traders add value by performing various activities such as – aggregation, storage, grading, sorting and 
transporting. The village level and small level traders have direct linkages with the small and marginal farmers in the 
villages as they also serve as money lenders to the farmers. The stock is weighed and the farmers are paid according to 
the current price of cotton in the market. The block level traders procure cotton from village level and small traders.
The traders in APMC are generally the large traders and they procure cotton from large farmers as well as block 
traders as well.

Ginning and pressing mills are the next stakeholder in the value chain. They are responsible for extracting the cotton 
bale from the raw cotton and thus add value by performing a diverse set of activities such as - moisture conditioning, 
drying, cleaning, bale compression, classing and transportation. The ginning and pressing mills can be classified 
into private, government and outside state ginning. The private ginning mills process around 30-40% of the raw 
cotton produced in the districts whereas government ginning mills process around 10-20% volume of raw cotton 
produced. About 40% of the cotton produce is sent to ginning mills in Gujarat, Madhya Pradesh and Tamil Nadu 
for processing of cotton into cotton bales.

The next stakeholder in the value chain are the spinning mills or yarn manufacturing mills. They are responsible for 
collecting the cotton bale and converting them into cotton yarn by performing different processes such as- carding, 
sliver, combing and spinning. Spinning mills are mostly outside the state and almost 60 % of the cotton bales 
produced go to Tamil Nadu for further processing. Gujarat and Madhya Pradesh use about 30% of the cotton bales 
for yarn manufacturing. The remaining 10% is sent to the Khadi mills for yarn manufacturing.

Wholesalers and exporters are the last stakeholder in the value chain. The wholesalers and exporters are responsible 
for using their distribution channel to move the product from spinning mills to the textile industry directly or via 
the retail outlets. Exporters sell the procured cotton yarn in the international markets and must comply with quality 
standards of the international markets. The wholesalers sell their stock to retailers. Retailers are the interface between 
the cotton value chain and the textile industry.
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CAPITAL COST

The capital cost in the model consists only of the cost associated with the installation of drip irrigation system in 
one acre of land. The cost of land is not taken into consideration because the farmers had the ownership of the land 
before the project was started. The drip dealers waited for their payment until the farmers received the government 
subsidy in their accounts. The loan amount did not include the subsidy, thereby, reducing the burden of loan on 
farmers. The cost of drip installation currently is around Rs 58,000 per acre which is considered as the capital cost. 
The drip cost and the drip installation charge have been taken for one acre of land as the samples included farmers 
with different land holdings.

RECURRING COST / WORKING CAPITAL

The quality of cotton varies a lot with respect to the working capital cost. A good quality cotton usually has a higher 
working capital cost because of the higher cost especially labour cost associated with picking and weeding. Working 
capital includes expenditure such as seed procurement, fertilizers and pesticide cost, electricity cost, transportation 
cost and the labour cost associated with different activities performed during the whole season. 

The fertiliser cost and the pesticide cost are the major components of the input cost. More the input cost, lesser is 
the profit margin to the farmer and vice-versa. The overhead costs include the fertilisation application labour cost, 
pesticide spraying labour cost, electricity cost, transportation and labour cost associated with transportation (loading 
and unloading). The working capital is considered for one acre of land. 

Below is the working capital required to grow cotton in one acre of land with drip irrigation facilities installed. The 
data is considered for the year 2016 as the agro-climatic conditions were normal (as compared to drought conditions 
prevailing in recent years) and hence, the benefits of drip irrigation on farmers income could be captured in detail.

Capital cost (per acre)

Drip cost 58,000

Drip Installation charges None

Total      Rs 58,000

FINANCIAL 
ANALYSIS1.2

Table 2: Capital Cost of SPMESM Model
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Table 3: Working Capital Cost of drip farmer

Working Capital of farmer using Drip irrigation (per Acre)

Input 
cost

Cost of seeds Number of packets*price of single packet= 2*705  1,410 

Cost of pesticides Average cost considered  7,361 

Cost of fertilizers Average cost considered  4,550 

Overhead 
cost

Land preparation cost Average cost considered  2,067 

Fertilizer application cost Average cost considered  950 

Pesticide Spraying Labour cost Average cost considered  1,675 

Weeding Labour cost Average cost considered  2,733 

Drip Annual Maintenance Average cost considered  228 

Electricity cost Average cost considered  806 

Picking and storage Labour cost Picking cost per kg*total production= 5*1900  9,500 

Transportation cost Buyers pay for the transport -

Labour cost for loading of 
cotton for transport

Buyers pay for loading -

Total 31,280

Benefits of BCI Practices
Farmers in Aurangabad and Jalna adopted Better Cotton Initiative (BCI) practices in the year 2011-2012 which 
helped them to lower their input cost and water conservation. The research was able to capture the benefits of BCI 
practices alone because the BCI practices were adopted before the drip irrigation facilities were implemented. Below 
are the benefits achieved by the farmers following BCI practices alone. 

Labour cost: The farmers were able to save around Rs 2400 per acre in terms of overall labour cost.

Water conservation: The farmers were able to save 55% of water by incorporating BCI practices. This was mainly 
achieved by replacing the flood irrigation by the Broad Bed and Furrow (BBF) irrigation technique.

Pesticide cost: The pesticide cost was reduced by around 20% per acre. This was mainly due to implementation of 
pest preventative measures like pheromone trap which reduced the number of pesticide spraying.

Increase in Yield: The yield of cotton was increased by about 3 quintals per acre because the farmers followed the 
High-Density Plantation (HDP) method which is integral principle of BCI. 
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The success of any individual in the business of agriculture can be judged on the basis of economic benefits accrued 
by him from a particular crop or livestock activity. Implementing micro irrigation facilities in the farms was crucial 
for the farmers in the Wardha district where the water availability is low when compared to other regions. The 
farmers have benefitted from installing drip irrigation which is reflected in the revenue generated by the farmers. 
Apart from growing the intercrop, the farmers were found to have enough water available to support a second crop.

In drip irrigation model, an average farmer using drip irrigation was able to sell raw cotton and the intercrop (pigeon 
pea) in the market and generated revenue of approximately Rs 1 lakh per acre of land. The input cost amounted to 
around Rs 13,500. The labour cost and overheads amounted to approximately Rs 18,000. Thus, the farmer was able 
to earn a profit of approx. Rs 70,000 per acre and achieve a profit of 221% over total costs.

PROFIT AND LOSS (P&L) STATEMENT 

The P&L statement for the farmer using drip irrigation is given below. It describes the revenue and cost headers per 
acre in more details. The seed cost is calculated by multiplying the number of packets required per acre and cost 
associated with each seed packet. The direct revenue from raw cotton is found by multiplying average selling price 
and the raw cotton quantity. Alternate income can be derived from selling the intercrop grown. The farmers are 
growing Tur (split pigeon pea) as the intercrop. The overheads include cost of electricity, transportation cost, picking 
cost and the labour cost associated with the various activities that are performed during the whole season. Generally, 
famers employ family labour or some workers on need basis. Finally, the profit is calculated after subtracting total 
costs (overheads, labour, and input cost) from total revenue (direct revenue, and alternate income).

Financial Summary of farmer using DRIP irrigation (per acre)

Total Revenue 1,00,626

Input Cost 13,321

Overheads & Labour 17,958

Net Profit 69,346

Profit % on Costs 221%

PROFITABILITY1.3

Table 4: Financial summary of drip farmer
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Table 5: Profit and loss statement of drip farmer

Farmers using Drip Irrigation Rupees

Input Cost

Cost of seeds  1,410 

Cost of pesticides  7,361 

Cost of fertilisers  4,550 

Total  13,321 

Revenue Cotton production (kgs)  1,900 

Selling Rate (Rs/kg)  50 

Alternate revenue Pigeon Pea production as Intercrop(kg)  146 

Selling Rate (Rs/kg)  43 

Total revenue 1,00,626

Gross Profit  87,304 

Overheads

Picking and storage Labour cost  9,500 

Fertiliser application cost  950 

Ploughing cost/year  2,067 

Pesticide Spraying Labour cost  1,675 

Weeding  Labour cost  2,733 

Drip Annual Maintenance  228 

Electricity cost  806 

Transportation cost Nil   

Labour cost for loading of goods for transport  Nil   

Total Overheads  17,958.33 

Net profit  69,346 

Profit % on Revenue 69%
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Income Projections

In this section, some projections about the revenue, cost and profit of the drip irrigation method are made based on 
assumptions. The capital cost for drip installation is a one-time investment with a minimal cost occurring yearly for 
its maintenance after first year. 

As per the primary data collected, it is assumed that the processor made no changes to other existing financing 
options such as trader credit, commercial loan, etc. The input cost for cotton production are expected to increase 
each year by 4.5%, which is derived from the Wholesale Price Index (WPI) inflation averaged over 10 years. 
Similarly, the selling price of raw cotton increases at a rate of 4.5%, which is derived from the averaged WPI inflation 
rate. This 4.5% is an assumption as there is no available raw cotton price trends because of the unpredictable nature 
of the seasonal cotton industry. A conservative 2% increase in yield is also considered for cotton and the intercrop 
(Pigeon pea) grown. The overhead cost is also considered to increase by 4.5 %. 

Year  Cost  Revenue  Profit 

2019 31,279 1,00,626 69,346 

2020 32,687 1,07,257 74,570 

2021 34,158 1,14,325 80,167 

2022 35,695 1,21,859 86,164 

2023 37,301 1,29,890 92,588 

2024 38,980 1,38,449 99,469 

2025 40,734 1,47,573 1,06,839 

After determining the total quantity of raw cotton produced and the selling price, the total revenues can be 
calculated. The net income can be derived by subtracting total costs from total revenue.

COST ECONOMICS1.4

Table 6: Income projections of SPMESM Model
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Figure 2: Income projections of SPMESM Model
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The income reflects a healthy growth rate of 7.5% per annum. If the project is able to mainstreams the working 
capital requirement through commercial banking then this growth rate can easily exceed the derived 7.5% value as 
the farmers will go for increased production with quality inputs. 

Internal Return Rate (IRR)

Internal Return Rate is the rate of growth a project is expected to generate. While the actual rate of return that a 
given project ends up generating will often differ from its estimated IRR, a project with a substantially higher IRR 
value than other available options would still provide a much better chance of strong growth.

While calculating IRR and NPV, the capital cost is taken for year 0. From 2019 cash inflow (profits) are considered 
from above projections. 

IRR is calculated using the cash inflow (profits). In the drip irrigation model, the Internal Rate of Return (IRR) of 
126% reflects the financial viability of the model. Similarly, Net Present Value (NPV) is the difference between the 
present value of cash inflows and the present value of cash outflows over a period of time.

A positive net present value indicates that the projected earnings generated by a project or investment exceeds the 
anticipated costs. The present value is calculated for each year by considering the RBI defined discount rate of 
6.25%, resulting in a very healthy NPV (Net Present Value) of Rs 4,15,174.  

With an IRR of 126% and NPV of Rs 4,15,174 the drip model is a smart choice for investor firms or commercial 
banks.
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Table 7: IRR and NPV calculations SPMESM Model

 Year  Cash flow  Present Value 

Year 0 -58000 -58000

2019 69346 65267

2020 74570 66055

2021 80167 66836

2022 86164 67610

2023 92588 68377

2024 99469 69138

2025 106839 69892

 NPV 4,15,174 

 IRR 126%

Discount rate 6.25%

Benefit Cost Ratio (BCR)

Benefit Cost Ratio (B/C ratio) or Cost Benefit Ratio is another criterion for project investment and is an indicator 
used in cost-benefit analysis to show the relationship between the relative costs and benefits of a proposed project, 
expressed in monetary or qualitative terms.

The BCR must be used as a tool in conjunction with other types of analysis to make a well-informed decision.

The BCR of a project is calculated by dividing the proposed total cash benefits (present value of net positive cash 
flow) by the proposed total cash costs (present value of net negative cash flow) at the mentioned discount rate.

Benefit Cost Ratio  (BCR) = PV of Net Positive Cash Flow/PV of Net Negative Cash Flow                                   
                                   BCR = 4,73,174/58000

   BCR = 8.15

The value of BCR is greater than 1 and indicates that the model will deliver a positive net present value to the 
investors (banks, firms, etc) making it a profitable investment opportunity. 

Payback Period

Payback period is the time required to recover the cost of an investment. It is the number of years it would take to get 
recover the initial investment made for a project.

BCR VALUE INDICATION

GREATER THAN 1 THE PROJECT’S BENEFITS OUTWEIGH THE COSTS AND SHOULD BE CONSIDERED

LESS THAN 1 THE PROJECT’S COSTS OUTWEIGH THE BENEFITS AND SHOULD NOT BE CONSIDERED
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It is a simple way to evaluate the risk associated with a proposed project. The desirability of an investment is directly 
related to its payback period. Shorter payback period means more attractive investments. Calculation of payback 
period is done below.

A= Last period of negative cash flow (number of years before full recovery) =0

B= Unrecovered cost at start of the year= 58000

C= Cash flow during the year 

Table 8: Variables for payback period calculation

Year Expected Cash flow Remaining cash needed to cover initial investment

2019(C) 69346 0

2020 74570 None

2021 80167 None

Payback period = Years before full recovery (A) +    ----------------------------------------------------------
Unrecovered cost at start of the year(B)

Cash Flow during the year(C)

Applying the formula, Payback period = A + B/C     

                                                             = 0 + 58000/69346 = .83 years

The payback period is .83 years. It indicates that the initial capital cost of Rs 58,000 will be recovered in the 10 
months approximately. 

The payback period of the model is less than a year and makes it a quite attractive opportunity for investments as the 
time required to recover the cost of an investment is quite short.

Breakeven analysis

Break-even point analysis is a measurement system that calculates the margin of safety by comparing the amount of 
revenues or units that must be sold to cover fixed and variable costs associated with making the sales. In other words, 
it’s a way to calculate when a project will be profitable by equating its total revenues with its total expenses.

Fixed cost: Rs. 58000

Sales Price of 1Kg raw cotton: INR 50

Total production of raw cotton (Kg): 1,900

Variable cost of 1Kg raw cotton: Rs.16.46 (variable cost of labour, overheads and production of 1900 Kg cotton is 
rupees 31279).

Pigeon pea is not considered for breakeven analysis because the quantity of pigeon pea is less than 3% of that of 
cotton.
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Sales amount of cotton = Total Production * Selling Price 

                                          = 1900*50  

                = Rs 95000

Total variable cost associated with 1900 Kgs of raw cotton  = Total production * variable cost per Kg

        = 1900* 16.46

        = Rs 31,274 

Contribution margin (sales amount- total variable cost)  = 95000 - 31274

       = Rs 63,726

The contribution margin ratio is 67.08% (total contribution margin Rs 63,726/total sales Rs 95000). Assuming the 
product mix remains constant and fixed costs for the company are Rs 58000.

Break-even point in Rupees = Fixed capital Cost/contribution margin ratio

                                                   = 58000/.6708

                                                   = Rs 86,463

So, the processor needs to generate Rs 86,463 to reach the break-even point through sales of raw cotton.

Considering selling price of 1kg of cotton (Rs 50) as constant.

Amount of raw cotton (in Kg):  = Breakeven point/ Weighted selling price

                                                 = 86,463/50 = 1730 Kgs

The farmer needs to sell a total of 1,730 Kgs of raw cotton in order to reach the breakeven point.

The difference between breakeven value and the fixed capital costs is small, which is a positive indicator in terms of 
investment opportunity for commercial banks and investors.
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