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1.0 BACKGROUND 
 

1.1     CSISA’s Postharvest Component  
 

CSISA’s postharvest component began in Phase II of the initiative, in November 2012, and focuses on 
two relatively poor eastern Indian states, Bihar and Odisha (See Fig. 1).  Funded by the Bill and 
Melinda Gates Foundation (BMGF) and USAID, CSISA Phase II targets relatively poorer regions in 
eastern India that face significant challenges in both production and post-production of cereals.  
These regions in the past received far fewer resources and remain far behind other parts of India 
where more modern and mechanized cereals systems have developed, as in India’s north and 
northwest. 

 
Hence, the CSISA Phase II postharvest (PH) component 
addresses neglected needs in cereals of rice, wheat, and 
maize.  Our goal is to reduce PH losses – including physical 
losses (in weight) as well as quality losses (in value) that rob 
farmers and other actors of food security and income.  
Addressing PH losses with improved technologies and best 
management practices requires sustainable business models 
for adoption and delivery of these options, a major objective 
of the component.  Therefore the development of new 
business models for study and verification has been closely 
integrated with piloting and training activities for various 
options in order to foster sustainable adoption.  Special 
consideration is given to needs of marginal farmers and the 
role of women in postharvest value adding opportunities. 

 
As such, this report describes business models for PH technologies that have been piloted under 
CSISA Phase II, capturing activities and outcomes to date, with recommended next steps as the CSISA 
initiative heads into Phase III (scaling of these pilots ) in late 2015. 

 
1.2 Postharvest Rapid Chain Assessment 

 
CSISA’s PH component was kicked off (in November 2012) with a participatory rapid assessment.  
Our goal was not to conduct exhaustive or geographically wide area studies, but rather, focus on 
CSISA target regions in eastern states of Bihar and Odisha to identify entry points in the PH chain 
with potential local partners and networks of marginal farmers.  The assessment initially focused on 
rice and utilized a number of information-gathering tools: 1) farm household surveys, 2) focus group 
discussions (FGDs), and 3) semi-structured interviews of 
chain actors.  The household surveys were conducted by 
local NGOs with links to marginal farm households whose 
current practices and use of technology could be 
documented.  This also served as a first learning activity 
for local NGOs to familiarize themselves with farmers’ 
postharvest practices and problems.  Second, we 
followed up with qualitative FGDs that allowed for 
further exploration of specific PH problems in village 
households and farmers’ perceptions of needs for 

 

Fig.1: Indian states of Bihar and Odisha   

 
Fig. 2: FGD with women farmers of JMSF at 
Muzaffarpur 
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targeting our interventions. (See Fig. 2) We then prioritized potential entry points based on farmer 
feedback and NGO partner interest.  The third tool, semi-structured interviews, allowed the Team to 
map local PH chain actors, including those in both private and public sectors who influence 
postharvest decision-making and downstream operations.  These actors included processors, traders, 
local service providers (LSPs), equipment fabricators, extension officers, and researchers that make 
up or influence the entire postharvest system.  

 
Our participatory rapid assessment revealed key points below. 

 
Threshing – A majority of farmers in both these states still 
thresh manually, an operation often done by (unpaid) women 
family members over long periods of drudgery when 
preventable losses occur.  Hence threshing represents a 
significant bottleneck in villages in Bihar, and significant parts of 
Odisha where threshing is done manually over a chauki or 
inefficiently by animal- or tractor- trampling when labor is not 
available.  During our focus group discussions, women charged 
with manual threshing complained of drudgery, as well as pain 
and injury to their hands, wrists, neck, and shoulders from the repetitive action required to thresh 
paddy manually. (See Fig. 3)  
 
Our assessment revealed that cut paddy is typically left in fields 
or at the homestead for extended periods of up to several 
months due to lack of labor. (See Fig. 4)  In Bihar’s rice-wheat 
system, labor is needed immediately after the rice harvest for 
the next planting of wheat.  Thus PH operations of threshing, 
drying, etc are delayed for prolonged periods (as they are in 
Odisha’s rice-rice system).  During this time, cut paddy remains 
exposed to the elements (e.g., moisture, insects, rodents) 
awaiting threshing which results in unrecognized quality and 
physical losses.  Farmers showed little awareness of these losses 
and lacked knowledge and access to improved mechanical 
options (i.e., lack of knowledge + market failure to supply options), such as open drum threshers and 
axial-flow threshers.  If options can be made available, and threshing bottlenecks addressed, losses 
could be prevented and drudgery reduced, and farmers could also be better enabled for earlier 
planting of wheat (immediately following rice harvest).  This would result in flow-on cropping system 
benefits, an improved wheat crop, and more efficient deployment of limited household resources 
and labor. 
 
Similar findings were found in Odisha, though there they have a rice-rice cropping calendar.  Odisha 
is more geographically diverse, some advanced areas are more mechanized in threshing (including 
some use of combine harvesters), while many remote communities lack mechanical options.  
Moreover, significant disparities exist with regard to access to mechanical options even in contiguous 
regions or areas within the same district, thus constraining wider adoption.  Hence, improved 
business models to address threshing bottlenecks and access to technologies were proposed as a 
major point of intervention for CSISA II in both states. 
 

 
Fig. 3: Manual threshing by women 

 
Fig. 4: Delays in threshing result in 
preventable PH losses. 
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Drying & Storage – Safe drying and storage are significant 
problems for farmers who lack facilities or are threatened by 
weather events, or else simply have low awareness of best 
practices to reduce losses and maintain quality of paddy and 
seed.  Filed drying over several days or weeks in the field (a 
common practice before manual threshing) exposes paddy to 
re-wetting, pests, molds, and fungus. Thus raising awareness of 
optimal moisture content and improved storage options were 
targeted as another priority entry point for CSISA hubs in Bihar 
and Odisha. (See Fig. 5) 
 
Research – State funding for postharvest in cereals is negligible, especially in comparison to 
horticulture (i.e., higher value fruits and vegetables) - even though the poverty line consumption 
basket for India shows that money spent on cereals is 12 times more than on fruits, and 2.6 times 
more than on vegetables.  As a result, very few research outputs in postharvest cereals have been 
released by Indian research institutions (including RAU, BAU, or OUAT) in the last decade or more. 

 
Extension /Outreach – The State DoA lacks awareness of losses and ways to mitigate them, while 
funds allocated for postharvest remain under-utilized.  Hence the State agricultural apparatus can be 
better utilized to promote options at agricultural machinery fairs and to help farmers access 
subsidies for proven technologies.  NGOs also were found to have little knowledge of postharvest 
problems despite working with farm households in their village networks.   Hence, improving public 
sector extension and enhancing NGO outreach remain identified as key opportunities to reach larger 
groups of farm households with knowledge about improved PH options and best management 
practices.  Development of multi-media extension and training materials is also needed as currently 
very little was found to exist. 
 
Maize shelling – During our investigations and piloting of rice 
threshing options with SHGs, women asked for our assistance 
finding improved maize shelling options as well.  They explain 
currently they only use sharp pointed awls for de-shelling 
maize; a practice of very low efficient (only around 100 kgs bag 
per day per person) which they complained led to injury to their 
hands and fingers. (See Fig. 6)  We agreed to investigate 
handheld and alternative powered mechanical options (electric, 
diesel, bicycle-type) for shelling maize used in other regions or 
countries. 
 
Technology supply and service support – The assessment revealed a lack of available PH 
technologies, and lack of awareness by farmers and other PH actors regarding possible options.  Thus 
there is much “potential” demand for improved PH technologies but little knowledge or actualized 
demand to drive fabricators and service providers into investing in local manufacturing (for which 
they perceived little return on investment).  Thus it is important to link newly created awareness 
from CSISA II interventions to private sector sources of technology supply and support services.  This 
will addresses both “chicken-and-egg” to foster demand and encourage farmer linkages to suppliers 
of technologies and local service providers (LSPs).  Push-and-pull strategies are needed with 
adequate technical support for local fabrication that re-enforce newly created demand and 
satisfaction of both end-users (buyers) and fabricators and dealers (suppliers) of improved options. 
 

 
Fig. 5: Field drying results in re-
wetting and infestations of pests, 
molds and fungus. 

 
Fig. 6: Maize shelling is commonly done 
by women using a sharp rod 
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2.0  OUR BUSINESS MODEL APPROACH 
 

2.1 Why are business models important? 
  

Development of business models are needed for PH technologies for a numbers of reasons.  First, 
business models can help ensure sustainable adoption and delivery of technologies.  This is in 
contrast to government programs and donor projects that simply give away equipment for free or in 
promote options in a “one-size-fits-all” fashion.  Too often such approaches lack adequate support to 
address needs for local knowledge and adaptation, technical training, and services support for end-
users.  In contrast, a business model approach leverages what the private sector does best, especially 
support for scaling adoption once piloting has been done and the business model for adoption of a 
technology has been verified. 

 

2.2    What is a business model? 
 

A business model describes how an enterprise creates, captures, and delivers value to a customer.  
Simply put, a firm’s business model describes how it makes money.  There are different types of 
business models and PH enterprises.  Some involve singular product models, say a farmer with a 
piece of equipment offering contract services to his neighbors after using the equipment in his/her 
own field.  Other models are more integrated and complex, say a mill that buys and dries paddy and 
may even contract growers for a particular variety demanded by the market.  Other business models 
deliver technologies to end-users along with after-sales service support, for example, a local 
fabricator that manufacturers open drum threshers for women’s self-help groups (a customer 
segment we examine below), who, in turn, have their own business model by offering fee-based 
threshing services to the broader community.   

 

2.3    Business Model Canvas 
 

The business model canvas is a tool that is used for developing and describing new business models 
for PH technologies.  The framework consists of 9 building blocks represented in four “domains”: 1) 
Firm domain, 2) Value Proposition, 3) Customer domain, and 4) Financial domain (See Fig. 7). 

 
Fig. 7: Business Model Canvas 
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Firm (or “Enterprise)” Domain (blue color) – Every firm has key partners (people) for activities that 
expend resources (costs) in the creation of value - as in the making of a product or service.  These 
three elements (partners, resources, and activities) come together to form a firm’s value creating 
enterprise. 

 
Value Proposition (yellow color) – Embedded in a firm’s product is what’s called a “value 
proposition”, which simply means the benefits of a firm’s product in the eyes of the customer.  In 
short, a firm’s value proposition drives a customer to use a particular product versus a competitor’s, 
or else discontinuing whatever current practice customers using to satisfy a particular need.  The 
value proposition is the heart of any business model as it “captures” value (created by the firm in its 
products) to be delivered to a customer. 

 

Customer Domain (green color) – This domain “delivers” value (i.e., the captured customer benefits 
in the value proposition) to different types of customers (called “customer segments”).  This domain 
consists of channels and relationships to a firm’s delivery partners, supply chain actors, and customer 
groups.  

 

Financial Domain (purple color) – If the firm side generates costs (enterprise side of the model) , 
then the customer side of the business model must deliver revenues.  In order to be sustainable, 
revenues from customer must be higher than the costs incurred by a firm for their activities, resulting 
in a net profit for the business owners.  Every business must generate profit (or at least “break even”) 
to be sustainable.  While we may like to think firms shouldn’t make any money and farmers should 
get all the value, in reality, profit must drive all actors in a business system. 

 
In the below, we will use the above business model framework to describe business models for PH 
technologies pursued in Bihar and Odisha hubs in CSISA II, along with outcomes to date and 
recommended next steps. 

 
 

3.0  BUSINESS MODELS IN BIHAR 
 

3.1     Business Model No. 1: Axial-flow Threshing Services 
 
3.1.1   PROBLEM/SOLUTION 
 

Our rapid assessment revealed that rice farmers face 
significant problems because of an inability to timely thresh 
and remove paddy from the field. Without suitable 
mechanical options, many smallholders rely on inefficient 
manual or animal- or tractor-trampling threshing practices 
combined with partial field drying, which result in 
preventable losses and damage to grain.  Moreover, these 
threshing bottlenecks cause delays in removing paddy from 
fields and result in an 8 to 10-day delay in sowing the next 
crop (wheat).  This delay, in turn, results in loss of residual 
soil moisture (i.e., extra cost to the farmer for first irrigation for next crop) and reduced yields.  We 
noted in Ara District, Bihar, local smallholders rejected attempts of agro-dealers to introduce axial-

 
Fig. 8: Modified AFT is transported and 
powered by 4-wheel tractor. 
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flow threshers (AFTs) six years ago.  Farmers we interviewed complained the technology chopped the 
straw into small uneven pieces and the output was excessively dirty, making it difficult to haul, store, 
and use for animal fodder or thatch.  Other mechanical options, such as combine harvesters, leave 
straw chopped in the field, making it also difficult to collect, haul, and use.  The straw is then often 
(illegally) burned, depriving farmers of its value and adding to air pollution and greenhouse gases.  
Thus as an entry point for addressing threshing bottlenecks and constraints, the CSISA PH team first 
explored modifications in Bihar to the chopping speed and cleaning mechanism of locally-made AFTs, 
then evaluated design changes with farmers for feedback, before piloting the improved technology 
as a business model with a local contract service provider (See Fig. 8)  We describe this pilot below 
using the building blocks in the business model canvas.   

 
3.1.2   FIRM DOMAIN 

 
Key Partners & Resources 
 

Kushwaha Engineering (Bihiya, Ara) – This local agro-
machinery manufacturer is one of four fabricators of AFTs that 
we identified during the assessment.  Kushwaha fabricates and 
sells equipment including zero till, rotovators, portable rice 
mills etc. (See Fig. 9)  Conveniently located in Ara District, the 
enterprise owner, Mr Ranjeet Singh, agreed to support testing 
and modification of their thresher and incorporate feedback 
and changes suggested by stakeholders.  Kushwaha Engineering 
provided needed logistical support moving the machine 
to/from location to location for testing, and contributed their 
own knowledge and technical expertise in making local 
modifications, and supported early adoption with promotional and prompt after-sales service 
support. 
 
Vinod Engineering (Bihiya, Ara) – This local manufacturer has 
15 years experience in fabrication and selling of agro-machinery, 
such as rotavators, zero till, trailers, portable rice mills, 9-tyne 
cultivators, etc. (See Fig. 10)  The owner, Mr Vinod, has agreed 
to supply and promote the improved AFT and provide technical 
training to farmers using this equipment, including after-sales 
service in the district to help scale out adoption amongst 
farmers.  

 
Vijay Pandey, Local Service Provider – This entrepreneurial LSP 
piloted the first modified AFT as a contract services business 
model.  He contributed several months of his time helping field 
test, promote, and demonstrate newly modified units using his 
tractor and driver at his own expense.  He transported the 
demo machine to various stakeholder locations upon request 
and provided safe storage for the unit in the off-season.  In 
additional to this new start-up enterprise, Mr Pandey offers 
services zero till (wheat), DSR, and mechanical threshing for 
wheat (which ironically in comparison to rice is already widely 
mechanized).  For piloting our modified AFT rice thresher, he 

 
Fig. 11: Mr. Vijay Pandey, LSP, uses a 
contract services business model for newly 
modified AFT. 

 
Fig. 9: Premises of Kushwaha Engineering 

 
Fig. 10: Premises of Vinod Engineering 
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first used a CSISA-purchased prototype during the 2013-14 harvesting season before purchasing one 
for himself (2014-15 season) once the business model had been proven profitable and the 
technology was accepted by farmer clients (See Fig. 11). 

 
Last Mile Delivery Officer, Mr Kamlesh Rai - This type of extension officer is called “Kisan Salakar” 
and is employed by the Bihar state government.  Mr Rai covers Sikroul and Piro Blocks in Ara District 
and regularly travels to each village in his territory to inform farmers about new technologies and 
seed varieties, promote attendance at the state’s monthly agricultural fair, and encourage interested 
farmers to make use of state subsidies for specific agro-technologies.  Mr Rai was instrumental in 
arranging our AFT field test sites and participatory learning activities with farmers who offered much 
useful feedback on machine requirements, performance, modifications, and quality of straw.  Mr. Rai 
also helped collect field test data under various conditions, including straw quality, length, and 
thresher efficiency.  Satisfied with the modified machine’s results, he’s now incorporating this 
technology into his promotional field visits to villages in his territory. 

 

CSISA Hub Team – The CSISA hub in Bihar provided an initial platform for bringing key partners and 
stakeholders together around this jointly identified problem/solution.  CSISA Team facilitated and 
provided technical advice for modifications to an AFT prototype that was purchased for testing, 
demonstrations, and business model verification.  The CSISA PH Specialist Suryakanta Khandai helped 
collect feedback from partners including farmers, and supported logistics coordination and 
communication between stakeholders.  CSISA sponsored numerous activities and learning events 
(see below).  These lessons are being transferred to the Odisha hub which now is also pursuing this 
new business model in several regions.  (See Odisha section below)   

 
Activities  

 
Testing and technical modifications of AFT prototype – Four local fabricators of agro-machinery 
were identified by the CSISA Team in Bihar.  These included: Durga Engineering (Noorsarai, Nalanda, 
Dashmesh Gold, (Madhuban, East Champaran, Bihar), Rajan Engineering (Darbhanga, Bihar), 
Kushwaha Engineering (Bihta, Ara, Bihar).  The latter we ultimately choose for technical partnering.  
However, subsequent learnings and design adaptations were shared with Durga Engineering and 
Dashmesh Gold.  Durga Engineering adopted them as an outcome.  (See Fig. 12) 

 
Field demonstrations – Demonstrations with the modified AFT prototype were conducted in several 
locations with above key partners.  The first learning activity was conducted in Sikroul Village, Ara, on 
4 December 2013 with help of CSISA Bihar hub’s Suryakanta Khandai, PH Specialist.  More than 70 
farmers from neighboring villages participated.  Last Mile Delivery Officer Kamlesh Rai helped 
organize the event and collected feedback from farmers.  LSP Vijay Pandey used his tractor to 

 
Fig. 12: Locals modifications made to AFT 
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demonstrate axial-flow threshing services with the newly 
modified unit that does not compromise straw length and 
quality. (See Fig. 13)  He highlighted how this machine can 
efficiently thresh 1.6 tons of paddy per hour – the same 
amount of paddy a farmer threshes in a whole day using 
current manual practices – and how this can empower 
farmers to achieve an earlier planting of a second crop 
(wheat) by allowing cut paddy to be removed from the field 
and threshed immediately (without the need for field drying 
– as required for manual threshing).  Farmers could thus 
compare the benefits.  There was a large farmer in an adjacent field to this site using a combine 
harvester which other farmers could see who left chopped straw in the field that was wasted when 
the field was subsequently (and illegally) burned.   

    
Farmer training programs – These were organized with 
CSISA support (Rajiv Kumar, Ag Specialist for Ara and Buxar ) 
in 2014.  For example, in Kurkuri Village, Bhojpur District 
around 60 farmers were gathered on 15th Nov 2014 for 
training on benefits to farmers (i.e., value proposition of 
contract services) including time and cost savings, reduction 
of losses, and cropping system benefits of early sowing of 
wheat. (See Fig. 14)  A video of axial-flow threshing was 
shown and SP Vijay Pandey presented his experience with 
providing services to farmers in the community.     Additional trainings were held in Buxar District 26-
27 November 2014.  KVK scientist, Dr Mandhata Singh, joined with event and with CSISA PH 
Specialist Suryakanta Khandai conducted the training using AFT video and on site-demonstration, 30 
farmers in each day of training. One farmer Mr Dhananjaya Rai, Buxar purchased this AFT shortly 
after receiving training. 
 
One field day training was organized in farmer’s field of Mr 
Virendra Kumar at Basahi, Buxar, Bihar on 24 November, 2015 
with CSISA support (Rajiv Kumar, Ag Specialist for Ara and 
Buxar).  A total of 21 farmers (20 male, 1 female farmer) 
gathered for the live demonstration which was conducted by 
CSISA PH Specialist Suryakanta Khandai. (See Fig. 15) In the 
program the local manufacturer Bishnu Engineering, in Gita 
Nagar, Basahi, Buxar (Ph; +91 9771157995) participated so that 
he can understand the technology and help the farmers in 
repair and maintenance of units.  In the village Basahi, Mr 
Virendra worked as SP for AFT, which complements his existing 
services provision for paddy transplanting under CSISA.  
 
Marketing and Promotion – SP Vijay Pandey conducted a live 
demonstration of the AFT thresher on 4 December 2013 in his 
field inviting farmers from nearby villages to come and learn. (See 
Fig. 16)  In doing so, this entrepreneur was able to educate 
farmers about AFT threshing and possibility to mechanical thresh 
fresh wet paddy immediately after harvest without delay with this 
modified prototype,  alongside his other services (e.g., zero till).  

 
Fig. 16: AFT demonstration by LSP, 
Mr Vijay Pandey. 

 
Fig. 13: Field Demonstration of AFT at 
Sikroul on 4 December 2013 

 
Fig. 14: Training on AFT in Kurkuri Village 

 
Fig. 15: Training on AFT in Basahi Village 
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This additional service offering also helps strengthen his enterprise by developing new applications 
and services for tractor-powered equipment, making more efficient use of his business resources. 
 

State Agricultural Fairs – The machine was displayed in Agricultural Fairs sponsored by state govt.  In 
Ara district, for example, this occurs the first week of December every year.  In 2-9, December 2014, 
Govind Singh, Technical Assistant, CSISA told that 55 farmers made queries for the machine.  Farmers 
are able to apply for existing state subsidies of approximately Rs 30,000 (USD 500) per unit towards 
purchase from a fabricator.   

 
 3.1.3  VALUE PROPOSITION 

 
Benefits to Farmer Clients - This business model delivers numerous benefits to farmers as well as to 
other postharvest actors.  By hiring contract mechanical threshing services at an affordable price, 
farm families eliminate delays, and hence reduce physical and quality losses in threshing of paddy 
which is promptly removed from the field.  Thus farm families receive clean, fresh paddy under this 
business model that’s threshed mechanically without delays and need for partial field drying 
commonly practiced before manual threshing.   Mechanical threshing also saves on scarcely available 
labor, or if household labor was previously used removes drudgery and prevention of health injuries 
from repetitive manually threshing, not to mention “freeing up” time (especially of women) of other 
economic or socially beneficial activities.  Other cropping “systems” benefits to farmers include 
enabling earlier wheat planting to a more favorable time as a second crop.  These are customer 
benefits “captured” in the LSP’s product – contract services to farm families. 
 

Benefits to other stakeholders & Business aspect for SPs- Service providers benefit from access to 
improved local technology for expanding their services.  A skill development of training of SPs is 
required to operate AFT efficiently with available written material and success story of AFT used 
farmers. AFT is available in subsidy and 
breakeven point is calculated for AFT with/ 
without subsidy with a cost benefit INR 305 per 
hour (@ INR 600/hr).  The subsidy rate is INR 
30,000/--60,000/-. So for two the breakeven 
point is calculated. (See Fig. 17)  The subsidy 
creates interest among farmers to become an 
AFT SP.   Rural workshops benefit from being 
able to satisfactorily produce new improved 
products that meet emerging market need, with 
repair/and after-sales service, resulting in 
improved linkages to buyers of equipment and 
farmer clients in a virtuous circle.  Processors and 
millers benefit from receiving clean fresh paddy, 
and potentially better quality of milled rice. 
 

3.1.4  CUSTOMER DOMAIN  
 

Channels and Customer Relationships 
 

Local LSPs delivery contract services directly to farmers in the community who hire and paid for fee-
based services.  The LSP, Vijay Pandey, made a list of farmer clients before the start of the season in 
4th November, 2014, and in the year, provided services to 15 villages.  Apart from the standard 

 
Fig. 17: Business prospect of Paddy AFT 



 

13 
 

threshing service fee, the SP provides up to 4 laborers for bagging, hauling, cleaning, which is charged 
to the client unless the farmer wishes to use family labor or arrange his own workers for these tasks.   

 
CSISA Team has done much to promote awareness of the technology and business model through 
training and video promotion with farmers.  (The SP has now purchased his own machine on 2 Dec 
2014 to meet growing demand in Year 2, and he ordered one more machine on 2 Oct 2015.) 

 

Last mile Delivery officer, Kamlesh Rai, spread new knowledge about technology benefits and access 
to services in farming communities in Vil- Sikroul, Tarari, Ara Districts.  This technology also continues 
to be displayed and demonstrated at monthly DoA-sponsored Agricultural Fairs attended by large 
numbers of farmers. This type of fair happened in every month for 7 days. According to Govind Singh, 
Field Technician, CSISA, A total 0f 55 farmers queried for the AFT during the 2-9 December, 2014. 
Those wishing to purchase machines can avail themselves of subsidies offer through state 
government. 
 
Customer Segments 
 
The main clients for this business model are small and marginal rice farmers typically owning 1 ha of 
land or less (though this varies by location).  In 2013 total of 175 farmers (Total Area- 203 acre) 
threshed with the machine. In 2014 total of 368 farmers (Total Area- 477 acre) threshed with AFT. 
They grow rice and store for household consumption, some have modest surplus to sell to local 
markets.  Initial activities concentrated on farmers in Ara and Champaran districts where CSISA Team 
gathered both technical feedbacks on AFT prototype as well as subsequently promoted mechanical 
threshing services. 
  
To leverage CSISA networks and other activities, the Service Provider targeted farmers engaged in 
trying other CSISA technologies (e.g., zero till).  These farmers also spread word of their learning and 
success to relatives and neighboring farmers.  

 
Most farm household representatives (decision-makers) were men, though women were included in 
training and awareness-raising and could also be seen supporting threshing operations (e.g., bagging, 
cleaning, etc).  (Note: The open drum thresher business model – see below – more directly addresses 
specific needs and opportunities for women organized in Self-help Groups.)   

 
3.1.5   FINANCIAL ANALYSIS:   
 

The SP in this pilot charged INR 600/hour of service, plus INR 300/hour if additional labor was 
required.  The SP earned around INR 110,000 the first year and was able to purchase his own 
machine in Year 2 during which he earned INR 137,000.  
 

For his farmer clients, our financial analysis below outlines the business case for adoption of services 
by comparing tractor-trampling threshing practices predominantly used by farmers in the area with 
newly promoted axial-flow threshing services.  Axial-flow threshing appears to offer a cost savings of 
Rs 87-113 per 100 kg bag of paddy to farmers who hired contract services.  This savings is significant 
(approximately USD 1.40-1.80 per 100 kg bag of paddy) for a smallholder farmer. 
 

This business case provides a sound financial basis to take this entrepreneurial model forward for 
scaling in Bihar and potentially Odisha. 
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Item Tractor PTO Operated 
Axial-flow thresher 

Paddy threshing by tractor 
trampling 

Tractor capacity 35 Hp Tractor 35 Hp Tractor 

Thresher capacity 1500 kgs/hour 
 
(Approx. 15 bags/hour, 
each bag weighs  100 kgs) 

3000 kgs/ hour 
But takes 3 hrs more for 
collection of paddy and 
straw.  So 750 kgs/hr. 
(or 7.5 bags/hr with each 
bag weighing 100 kgs) 

People required 7 4 

COSTING   

Labour cost  
(putting a cost to labour – 
whether family or hired) 

INR 300  
(each labourer  costs Rs.42/ 
hour on average) 

INR 100  
(each labourer costs Rs.200/ 
day on an average) 

Paddy threshed 1500 kgs 750 kgs 

Cost of tractor - Rs. 1000-1200  

Cost of Thresher INR. 600 - 

Cost of threshing per 100 kg bag 
(So that this is understandable 
from the farmers point of view) 

(INR 900/1500)*100=INR 
60 
 

(Rs.1100/750)*100= INR 147 
(If Rs.1000 is charged) 
(Rs.1300/750)*100=INR 173 
(If Rs.1200 is charged) 

OTHER FACTORS 

Quality Better (Few broken grains) Fair (More broken grains) 

Time factor 0.75 bigha/hour 0.375 bigha/hour 

Grain loss 0.5-1% 2-4% 

Cleaning >95% 75-80% 

 
 
Business Opportunity with existing AFT - The Total Cost of 
modification is INR 10,000/-. So existing AFT SPs can modify their 
AFT to get the benefit of longer straw and a very good business 
opportunity. (See Fig. 18) 
 

 
3.1.6   OUTCOMES AND NEXT STEPS  

     
    OUTCOMES 

 

 In 2013 (the first season of the pilot) a total of 175 farmers covering 203.7 acres had their 
paddy threshed using this fee-based business model.  This includes 17 villages in Tarari block in 
Ara District: Bala tola, Sikroul, Fathehpur, Baisadihi, Labna, Dusaghi Bajar, Bhulukuan, Bhadsera, 
Beladi, Nirbhay Dihra, Basori, Chakia, Patkholi, Rani, Mowap, Kurmuri Bisanpura, as well as 
villages in Buxar and Champaran districts in Bihar.  Word continues to spread by mouth about 
contract services and this benefits this modified AFT technology offers.  

  

 The LSP, Mr Vajay Pandey, charges INR 600/hour of service, plus INR 300/hour if additional 
labour was required.  This earned him INR 110,000 the first year and he subsequently 

 
Fig. 18: Cost of AFT modifications and 
associated benefits  
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purchased his own machine 2 Dec 2014 from Kushwaha Engineering.  In year 2 (2014)  his 
expanding business earned INR 137,000 after using his machine 510 hrs for threshing of 301 
acres of land in 10 villages of Ara district. The villages are Sikroul, Fathehpur, Bhadsera, Beladi, 
Nirbhay Dihra, Basori, Chakia, Patkholi, Rani, Kurmuri Bisanpura.  He’s now ordered a second 
machine on 2 October 2015 to expand his thriving business further as a professional services 
contractor.  

 

 A farmer, Gajesh Kumar, in Kurkri Village, Ara, has been provided the original CSISA modified 
AFT on Nov 25, 2014, after Vajay Pandey purchased his own machine.  Mr. Ganesh Kumar used 
CSISA-modified AFT unit for demonstration and building awareness of farmers in neighboring 
villages.  He used the machine for 406 hours to thresh 176 acres of land in 5 villages of Ara 
district: Kurkuri, Dularpur, Araura, Basahi, Labhuani. 

 

 Another farmer, Dhanajaya Rai, learned of this technology and business model in the training 
held on 26-27 November 2014, in Buxar, and then purchased his own machine on 7th December 
2014 for offering services in Buxar district region. 

 

 CSISA hub in Bihar played an instrumental role in identifying a solution and providing technical 
support for modifying an AFT for improving straw output quality that led to  greater acceptance 
by farmers who previously were either unaware, had rejected, or lacked access to the 
technology.  A research poster describing these modifications and testing was developed and 
presented at the International Rice Congress in Bangkok, Oct 28-31, 2014. (See Appendix 1) 

 

 CSISA PH Team prepared banners for the different trainings held across the CSISA hub districts 
on modification of AFT. (See Appendix 2) 

  
Next Steps 

 

 Training for SPs for the modification on AFT - For 
Kharif 2015, a list of 103 SPs from Champaran, 
Buxar, and Ara districts has been developed.  Most 
already own AFTs but are eager to know more about 
the CSISA-supported modifications so they can 
expand acceptance of their services to a greater 
range of farmer clients.  The SPs locations are 
identified in the map. (See Fig. 19) In CSISA Phase III, 
these SPs can be targeted for technical training and 
assistance to help modify their existing AFTs, as well 
as for promotional programs to create awareness of 
improved services amongst farmers. 

 

 Fact Sheet about benefits of AFT threshing has been developed in English by the CSISA Team. 
(See Appendix 3)  Translation into Hindi will be done before the coming season (Nov 2015).  A 
promotional video on axial-flow threshing is also ready but needs review by CSISA team for fine 
tuning. 
 

 Training and Live Demo for the farmers - More SP training and live field demonstrations with 
farmers of AFT technology are needed for the 2015 Kharif harvest and beyond.  Planning to 
associate DoA of Ara, Buxar, Champaran and Muzaffarpur district in CSISA Phase III for 

 
Fig. 19: AFT SPs GPS Location in Bihar & EUP, 
2014-15 
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expanding the activities targeting farmers in above said districts where AFT threshing services 
are being promoted.   We currently are planning 2 to 3 trainings in Champaran, Ara and Buxar 
districts in November- December, 2015 targeting marginal farmers.   

 

 Transfer AFT modifications to Odisha - Transfer knowledge and lessons regarding AFT 
modifications to Odisha.  CSISA Team can then identify and modify existing AFTs in Odisha for 
the expanded use of technology and this business model in Mayurbhanj district in CSISA Phase 
III.  Nabakishore Parida, Ag Specialist, CSISA Odisha will identify the AFT SPs in Odisha.  

 

3.2     Business Model No. 2: Open Drum Threshing Services by Women Self-Help Groups 
 

3.2.1   Problem/Solution 
 
As noted above, our PH assessment revealed that marginal 
farm households primarily engage in manual threshing of 
paddy due to lack of mechanical options.  Women, in 
particular, complain of effects of this drudgery including 
injuries to shoulders, neck, wrists and hands due to repetitive 
movements of the body, by striking cut paddy stalks over a 
chauki (headboard) or steel barrel. (See Fig. 20)  Moreover, 
while recommended best practice requires immediate 
threshing of paddy upon harvest, labor shortages and lack of 
better suited mechanical options result in paddy being left in 
the field or homestead for periods of weeks or even months, 
during which time the crops are exposed to the elements of 
moisture (e.g., re-wetting by rain and dew, fungus, molds, 
etc.) and pests (e.g. rats, insects, birds, etc.). (See Fig. 21) This 
results in preventable physical and quality losses that rob 
families of food and income.  
 
Diesel-powered open drum threshers (ODTs) are one option being piloted in CSISA Phase II as an 
income generating business model with women Self-help Groups (SHGs) with assistance of local 
NGOs and other partners.  The business model allows women SHGs to organize and thresh their own 
paddy first, then offer contract threshing services to other households for a fee.  This business model 
is different from the first one above in terms of technology, target groups, and that the enterprise is 
owned and operated by one or more people joined together (as in a Self-Help Group) to support 
delivery of incoming-generating contract services.  It focuses on a farm-level solution for overcoming 
threshing bottlenecks treating women and marginal farmers as a business unit. 
 
These ODTs, powered by small (readily available) diesel engines, 
are more robust, of larger capacity, and not reliant of electric 
power, compared to small electric-powered units.  Based on 
feedback from local SHGs, wheels and a handle bar were adding 
for ease of transport and pulling from site to site (especially 
important for offering contract services).  To operate the 
thresher, 1-2 people hold cut paddy in bundles across threshing 
cylinder which runs clockwise and “combs” the paddy off the 
stalk mechanically. (See Fig. 22) During this time, 1-2 additional 
team members are engaged in transporting paddy bundles to the 

 
Fig. 22: Women SHGs learned how 
operate ODT. 

 
Fig. 20: Manual threshing of paddy 

 
Fig. 21: Field drying of paddy leads to 
preventable PH losses. 
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thresher and collecting/bagging threshed paddy afterwards.  Thus this technology allows threshing of 
fresh paddy in the field or homestead immediately following cutting of the crop.  Full-length straw is 
recovered and preferred by small farmers for use as fodder and thatch.   
 

3.2.2   FIRM Domain 
 

Key Partners & Resources 
 

Creation Welfare Society (CWS) – This local NGO has established Women Self-Help Groups in 
Muzffarpur District.  CWS helped arranged focus group discussion with women SHGs and other 
farmers in their communities.  Mr. Tanvir Naiyer, Head, expressed keen interest in helping women in 
postharvest find solutions to threshing bottlenecks and drudgery where often family female labor is 
involved.  Having women organized into SHGs under the auspices of an NGO empowers them to 
pursue potential solutions to problems they face by combining know-how and pooling available 
resources.  Following the assessment and identification of CWS as a local partner, 3 open drum 
thresher prototypes were loaned to the NGO who in turn provided these with CSISA-arrange training 
to women SHGs to learn about this mechanical threshing options and what it could mean as a 
potential business model owned and operated by women and marginal farm families in their 
communities.  This NGO provided counterpart resources such as use of their facilities and logistical 
support and oversaw safe storage of ODT demo units.  They also expended resources to promote the 
technology, organized women for testing, training, and collection of feedback from piloted ODT 
units.  Likewise, SHGs paid for fuel and provided labor to pilot this business model. 

 
Aga Khan Rural Support Programme-India (AKRSPI) – This large India-based NGO works in 
Samstipur and Muzaffarpur districts of Bihar.  They are working with over 300 SHGs in areas of 
education, solar lighting, homestead gardens, though they have not been extensively involved in 
cereals agriculture or postharvest.  However, Area Manager, Mr Sunil Kumar, expressed keen interest 
in piloting learning activities with open drum threshers amongst SHGs in their communities.  As such, 
this NGO provided key resources to promote and store the technology and helped organize women 
SHGs for training, evaluating, and gathering feedback from stakeholders.  The SHGs contributed fuel 
and labor to starting up their own threshing enterprise.    

 
Jyoti Mahila Samakshya Federation (JMSF) – This federation consists of 100-120 women SHGs in 40-
45 villages of Muzaffarapur, involved in activities related to women’s livelihoods, vegetables and 
other types of agricultural production.  JMSF falls under the aegis of Bihar Mahila Samakhya (MS), an 
Indian government programme promoting women’s equality.  After fruitful discussions with Mrs 
Poonam (Head, MS), Muzaffarpur, Bihar, joined by the CSISA gender team, efforts with this 
organization have now begun in postharvest.  To date, this NGO has contributed counterpart 
resources to organize women for piloting and collecting 
feedback on the technology.  These SHGs also provide fuel and 
labor for starting up their own enterprises for offering contract 
threshing services.  

 
Durga Engineering Company – Located in Noorsarai, Nalanda, 
Bihar, Durga helped in the modification of the machine’s design 
and transported to machine to various SHGs for piloted and 
feedback. (See Fig. 23)  This local manufacturer fabricates other 
agro-machinery, such as ZT, rotovators, axial-flow threshers, 
and maize shellers.  The owner, Mr Rajesh Kumar, wishes to 

 
Fig. 23: Durga Engineering Co. Is a key 
private sector partner in offering 
improved open drum threshers.  
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offer additional mechanized products for farmers and leverage promotional support for new 
technologies across Bihar.  To date CSISA helped him modify open drum threshers, and introduced 
both handheld and double-cob maize shellers with good results as he’s heeded technical suggestions 
of stakeholders and also supplied machines to different areas where new demand was generated 
from technology promotion at agricultural fairs.  
 

CSISA PH Team – played a key facilitating role such as providing the fabricator (and other partner 
NGOs, SHGs) the idea and concept, logistical support, feedback from users, and technical advice to 
modify ODT technology, to help overcome this processing bottleneck and related drudgery to 
marginal farm families.  For example, modifications from tests and feedback include addition of fan 
attachment for ease of winnowing, installation of concave shield cover for safety, and larger rubber 
wheels and improved steering mechanism for convenient transport.  

 
Activities 

 
Modifying and adapting local ODT design – The units underwent significant modification based on 
participatory evaluation and feedback from potential users and the CSISA Team, including women 
and farmer clients to improve performance and efficiency of the design, and reduce losses and 
improve paddy quality.  Design changes that 
were evaluated include adding of shield to 
reduce scattering losses and improve safety, 
installing a mechanical fan for 
winnowing/cleaning of threshed paddy. (See 
Appendix 5 in Hindi)  The units were also 
made more easily portable by adding a handle 
for pulling, large wheels, and improved frame 
for pulling and steering the machine from 
farm to farm (especially useful when offering 
contract services). (See Fig. 24)  

 
Farmer Training & Field Demos – On 7 Dec 2013 training was organized with partner organization 
CWS at Rajapur.  A total of 35 women farmers attended this training.   Following this training, the 
women SHG lead by Mrs Poonam of CWS gave hands on training to 92 more women farmers in Dec 
2013.  During the training farmers provide only fuel and additional INR 50 for maintenance of ODT. 
(Physical record is available with CWS).  In 10-18 Dec 2013 five more trainings were organized with 
the partner organization AKRSPI, CWS in Muzaffarpur district.  A total of 247 farmers attend the 
training including 45 women farmers. On 5 Nov 2014 we 
conducted a hands-on ODT training program in Harpur, 
Muzaffarpur, Bihar, with 160 women farmers, organized 
collaboratively with JMSF. (See Fig. 25)  A locally-made ODT for 
demonstration was loaned to two SHGs associated with JMSF.   
As the result, for 2015, local women SHGs are plan to purchase 
at least 3 machines for the next Kharif season harvest.  
Another field demonstration and classroom training was 
organized on 25 Nov 2014 with the help of AKRSPI in Sakra 
Block, Muzaffarpur.  40 farmers attended.  Two ODTs were 
subsequently purchased by women SHGs on 4 Dec 2014.  
 

 
Fig. 25: CSISA PH Specialist Suryakanta 
demonstrates ODT to women SHGs of 
JMSF on 5th Nov at Harpur 

 
Fig. 24: ODT modifications help improve this business model 
option for women SHGs. 
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One classroom training on ODT was organized for women farmers with 
the help of JMSF at Pirapur, Muzaffarpur on 4 Nov 2015 for the 
promotion of ODT among more number of farmers.  A total of 96 women 
farmers attended . (See Fig. 26) 
 
ODT Fabricator Promotion – Training was held at Durga Engineering 
with the fabricator and technician on 4 January 2014 so they could 
confidently promote the ODT, including at state-held agricultural fairs 
where farmers could see the technology and access subsidies. (See Fig. 
27)  

 
Shared learning activities – Women in villages were taken to where the 
ODT is being used by women SHGs where the benefits to farmers and 
other stakeholders are explained during community meetings.  In 28 Nov 
2014, two women farmers of JMSF took ODT machine to nearby villages 
(Kurhni, Rampurdayal) for sharing learning and promotion.  The farmers 
group bore all the expenditure. Thus the women farmers of Federation 
now have a footprint in 4-5 villages in the area and have become part of 
field discussions within their farmer clubs, and supports and builds on 
engagements with all interested farmers. (See Fig. 28) 
 

3.2.3   VALUE PROPOSITION 
 

Benefits to Farmer Clients – Marginal farmers benefit by hiring services 
to immediately thresh their paddy without delays.  This reduces losses 
and recovers more paddy (and of better quality) compared to current 
practices.  This also reduces drudgery and frees-up household labor 
(often women) for other economic or family supporting activities.  In some cases where manual labor 
is contracted, farm households now are not at risk of labor not being available thus avoiding delays in 
processing that lead to PH losses. 

 
Benefits to service providers – SPs benefit from threshing their own paddy more efficiently first, then 
by offering fee-based services to others in their communities. 

 
Benefits to local workshops - Local fabricators and their employees benefit by fabrication, sales, and 
repair of newly available equipment products by growing the market and tapping into new demand 
created.  Initial evidence suggests fabricators make around 20% profit on sales of ODT in Bihar. 

 
3.2.4   CUSTOMER DOMAIN 

 
Channel and Customer Relationships 

 
Self Help Groups – SHGs  (often comprised of women) adopt ODT for their own threshing needs, 
then offer their services to other households in the community who are charge a contract services 
fee and may also participate in the operation (hauling, gathering, cleaning, bagging, etc.) 

 
Non-government organizations – NGOs have strong networks in villages with SHGs they work with 
to create awareness and demand for the technology) NGOs like CWS and JMSF in Muzaffarpur 
district and AKRSPI (in Samastipur district do live demonstrations amongst different SHGs in their 

 
Fig. 28: Learning activities on 
ODT to other farmers 

 
Fig. 27: Durga Engg owner Mr 
Rajesh with CSISA’s Aanand 
Kumar and Suryakanta Khandai 

 
Fig. 26: women farmers 
gathered for the training on ODT 
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village networks.  The NGOs move “demo units” to different villages for demonstrations whereby 
local farm households and pay a small fee (while local NGOs cover the local transport cost of moving 
the machine).  Farmers thus have their paddy threshed and SHGs are shown the potential (“learning 
by doing”) with training on the technology and the potential of the contract services model.  SHGs 
then take the primary role in marketing their own services to farmer clients in local villages. 

 
Local fabricators – Durga Engineering Private Limited has been in the agro-machinery business for 
more than two decades, and has deep relationships with the govt. apparatus and with local dealers 
and distributors across Bihar.  They see this as an opportunity to expand their product offering and 
create awareness of the technology amongst farmers and engaged in their own promotions with 
farmers. 

 
CSISA hub staff played a supporting relationship partner role by raising awareness of farmers, SHGs, 
NGOs, and the fabricator  with resources for learning and piloting activities that helped linked these 
players together.  
 
Customer Segments 

 
Marginal farm families are the major customer segment for client services generated from this 
business model.  Clients of services are located in villages where SHGs are located.  Clients pay a fee 
for threshing plus an amount paid for no. of laborers utilized in the operation.  Women farmers in 
Self-help Groups are the major services delivery provider and range in number of members, often 4-5 
women, but some as high as 10-12 members. In 2013, two SHGs in Samastipur and Muzaffarpur 
district adopted the technology. Total of 35 farmers used the technology. (Physical data available in 
CSISA Bihar Hub) In 2014, six more number of SHGs in Muzaffarpur district learned and used the 
technology. This time total of 142 farmers used the ODT. (Physical data available with respective 
NGOs) 

 
3.2.5   FINANCIAL ANALYSIS 
 

 Manual Threshing Diesel engine powered ODTr 

Motor capacity  4.5 hp Diesel engine 

Thresher capacity Approx. 200 kgs/ 7-8 hr 
 
(2.67 bags/ 7-8 hours and each 
bag weighs approx. 75 kgs) 

Approx. 450 kgs/ hour 
Approx. 3150 kgs/ 7-8 hours 
(threshes 5-6 bags/ hour and each 
bag weighs approx. 75 kg) 

People required 1 4 

Costing 

Labour cost  
(putting a cost to labour – 
whether family or hired) 

INR 200  
(each labour costs INR 200/ day 
on  average) 

INR 800  
(each labour costs INR 200/ day on 
an average) 

Paddy threshed 200 kg 3150 Kg 

Cost of diesel fuel 0 INR 288  
(@ 0.6 litre/hr.Thus 4.8 litres is 
consumed in 8 hours. 1 litre diesel 
costs INR 57, but INR 60 per litre is 
being taken, to  include 
transportation costs to the village 
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location) 

Cost of threshing / bag of 
75 kgs 
(So that this is 
understandable from the 
farmers’ point of view) 

 
((200/200)*75= INR 75 
 
If they pay INR 200 for labor 

 
(INR 1088/3150)*75= INR 25 

 
The savings of INR 50 per bag (of 75 kgs paddy) is significant, especially from the perspective of a 
smallholder farmer.  Not to mention additional benefits of reduced losses, drudgery, and freeing up 
of family labor if used.  This provides a sound basis for future scaling as a business model activity. 

 
3.2.6   OUTCOMES AND NEXT STEPS 

 
OUTCOMES 

 

 Fifteen threshers have been sold to date by Durga Engineering to farmers in Nalanda and Bihar 
Sharif districts. 

 

 CSISA PH Team developed promotional community video and Fact Sheets.  (See Appendix 6 and 
7)  In addition, CSISA Team developed different banners on benefits of ODT for training events 
in 2013-14.  Some of the banners are in Hindi. (See Appendix 8, 9, 10). 

 

 2 ODT units have been purchased by AKRSPI on 25 Nov 2014 for live demonstrations amongst 
farmers and SHGs in their network of 50-60 villages in Muzaffarpur and Samastipur districts. 

 

 Private corporation, ITC, learned of our efforts to promote 
ODT amongst women’s groups and purchased two units on 
5 December 2014 under their CSR initiative.  ITC units 
support NGO Sewa Bharat and who has close links to 30-40 
SHGs for whom CSISA provided training and business 
model piloting assistance.  (See Fig. 29) 

 

 5 ODTs were purchased by local NGO, Grameen 
Development Society (GDS) on 26 May 2015.  GDS works in 
Muzaffarpur district and is involved in capacity building of farmer federations.  One demo unit 
of ODT was loaned to GDS whose women farmer groups were very happy with the machine’s 
performance.  GDS subsequently purchased 5 units from the local fabricator to meet farmer 
requests for this technology.  

 

 Fabricator Durga Engineering has now begun promoting the ODT machines on their own 
amongst farmers in their vicinity.  Durga sells the machines for around INR 30,000 and earns 
around INR 4000-5000 per machine – thus stimulating the rural economy and local artisanship. 

 

 
Fig. 29: Training on ODT to women 
SHGs links to NGO Sewa Bharat 
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 AKRSPI share their learning and success by holding a 
training and exposure visit on operating principles and 
benefits for ODT at local NGO, Creation Wealth Society 
(CWS), for 30 women farmers on November 10, 2014, in 
Rajapur. (See Fig. 30)   As a result of this event, women 
purchased two ODTs for establishing contract services 
threshing business. 

 

 The CSISA PH Team developed a research poster 
describing local ODT modifications and business model 
for presentation at the International Rice Congress in Bangkok, Oct 28-31, 2014.  (See Appendix 
11) 
 

 CSISA shipped a ODT prototype made by Durga Engineering in Bihar to Balaram Engineering in 
Odisha so that the technology and business model learnings can be transferred.  

 
 
NEXT STEPS 

 

 In CSISA Phase III, the ODT should be furthered “fine-tuned” based on feedback from 
stakeholders to reduce vibration during running and make it easier to start (e.g., adding a 
clutch/electric starter option) particularly for women users.   

 

 CSISA PH Team will develop a map of ODT Service Providers and their locations/contact details 
so communities know where to hire services from newly established entrepreneurs. 

 

 CSISA should work with fabricator to submit ODT for approval by Farm Machinery Testing 
Centres in Bihar and Odisha, so that the machine can then be sold through the state 
government agriculture mechanization subsidy scheme.  The ODT has already received 
approval from the Govt. of Jharkhand as a result of Durga Engineering (and CSISA’s advice) for 
their application.  So approval from neighboring Indian states should not be that difficult.   

 

 Identify and train one or more local fabricators for ODT in the districts of Muzaffarpur, 
Samastipur and Munger who can fabricate and also repair ODTs in CSISA Phase III. 

 

 Engage government extension offices and KVKs of Muzaffarpur, Samastipur and Vaishali 
districts in promotion of ODT as a threshing business model to wider groups of stakeholders in 
Phase III.  To date we’ve relied more on NGOs and local farmer groups but engaging 
government office and showing them our success would encourage them to get involved in 
promoting the technology. During different training program that will hold by CSISA in coming 
season we involve Govt. people. So that they can promote the technology in different villages.    

 

 In CSISA Phase III, we should expand our support for local NGOs linked to women SHGs who 
played a key role helping women access technology and verifying the business model for 
income-generating open drum threshing services at the village household level. 

 
 
 

 
Fig. 30: CWS women farmers with ODT 
during training visit of farmers from 
AKRSPI 
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3.3  Business Model No. 3: Farmer adoption of IRRI Super bags 
 

3.3.1    Problem/Solution 
 

PH Assessment revealed that smallholder farmers lack adequate 
storage facilities and know-how to safely store their crops.  As a result, 
farm households lose a significant portion of the harvested crop.  In 
some cases, weather related events further impact farmer’s abilities to 
ensure safe storage.  In short, improper or sub-optimal storage results 
in infestation of molds and fungus that destroy quality of grain and 
seed, while pests such as rodents; insects, and birds, result is physical 
losses that rob farm families of food security. (See Fig. 31) 

 
Hermetic storage is deemed “best practice” to preserve the amount and 
quality of grain after harvesting.   Grain and seed must properly dried to 
the recommended moisture content (14% for paddy grain, 12% or less for 
seed) before storage.  Hermetic storage provides a “sealed” environment 
that prevents ambient air and moisture from reaching the stored grain or 
seed, thereby preserving moisture content.  Moreover, oxygen in such a 
sealed system is consumed by respiration of grain and insects resulting in a 
high CO2 environment that is ideal for storing grain and seed for extended 
periods without loss of quality or germination.   Two hermetic 
technologies, Super Bags and Cocoons, that were piloted with farmers, 
NGOs, govt extension partners in CSISA Phase II, demonstrated these 
benefits to farmers and resulted in initial adoption with some evidence of 
scaling. (See Fig. 32)   

 
3.3.2   Firm Domain (Enterprise unit)  
 

Key Partners & Resources 
 
Jyoti Mahila Samakshya Federation – JMSF in addition to working with CSISA on the above ODT 
business model for women farmers in SHGs also helped pilot hermetic storage in Muzafarrpur 
district.  Under JMSF coordination, women SHGs provided wheat seeds, monitoring and data 
collection for participatory 6-month trial, with CSISA provided 10 SBS supplied by PCI. 

 
Pest Control India (PCI) – This private company acts as GrainPro’s distributor in India.  PCI’s Patna 
Office was engaged in providing Super bags via a  seed dealer in Gaya district of Bihar where bags 
were sold (not just given away).  PCI also provided training support for Super bags to users.  

 
Catholic Relief Services, IRRAS Project – CRS, an international NGO, works in partnership with IRRI 
and the India government on the BMGF-funded IRRAS Project (Improved Rice-based Rainfed 
Agricultural Systems Project) in Bihar, India.  This includes 3 related local CRS partners and 3 IRRI-
linked Indian universities.  The project aims to assist researchers create and share technologies with 
family farmers cultivating rainfed, stress-prone farmland in Bihar.  CRS has purchased 500 Super bags 
to date and supported demonstrations and training amongst farmer groups. 
 
Sewa Bharat - In 1982, SEWA Bharat began organizing women in Munger, Bihar.  In 1983, SEWA 
Munger was strengthened enough to register as an independent society.  At present, the SEWA 

 
Fig. 31: Poor storage leads to 
preventable PH losses  

 
Fig. 32: Hermetic Super Bag 
maintains moisture content 
and kills insects without use 
of pesticides. 
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Munger team drives women’s development across 205 rural villages and 4 urban blocks of Munger 
with around 10,000 women farmers. The NGO brings Informal women workers have specific 
concerns to government and media attention. Through local and national level meetings, public 
demonstrations and campaigns.  ITC is a partner of this NGO in Munger area for any CSR activities. 
 
Activities 

 
Participatory Learning Pilots for Super Bags – CRS – With CSISA 
support, CRS piloted 500 Super bags from June to Dec 2014 to farm 
households for storage of wheat and lentil seeds under the IRRI-
supported IRRAS project.  As an awareness creating activity, 
farmers helped collect and record data for this 6-month trial.  In 
addition, CRS Patna Office sponsored two trainings in Sitamarhi and 
Betiya, on 10 and 12 June 2014, respectively.  Mr Ajeet Singh, 
Project Coordinator, CRS Patna office, Bihar, was our main contact 
for this.  During the two trainings, a total of 70 farmers participated 
in demonstrations of how to use Super bags and Good PH practices. 
(See Fig. 33) 
 
Training of Super bags- ITC - Three training events in 
collaboration with ITC were held on post-harvest practices on 5 
and 6 Feb 2015 (exclusively for women farmer the first day).  A 
total of 194 persons (164 female, 32 male) participated in the 
program.  In addition, ITC staff and those from their partner NGOs 
in their agricultural development project named ‘Sunehra Kal’ 
took part in Munger district, Bihar.  After the training and 
practical session each of the participants was provided with the 
information sheet/fact sheet (in Hindi) on the innovative post-
harvest storage practices. (See Fig. 34) 

 
Training and trials of Super bags - JMSF – NGO JMSF conducted training and participatory trials of 
Super bags with 10 women SHGs for storing farmer wheat seed on 
23 June 2014. (See Fig. 35)  Harvested wheat seed was dried to 
8.9% -13.8% MC for 6 months (approx June to Nov 2014) in Super 
bags and also in traditional storage means for comparison and 
learning purposes.   Farmers recorded the germination rate, 
moisture percentage, live and dead insects.  (They found 100% of 
insects died in wheat seed stored in Super bags.)   Stored seed with 
germination rate of 90-92%, farmers estimated reduction in 
seeding rate of 5 kgs.  The table below summarizes farmer 
collected data from their participatory trials. (See Fig. 36) 

 
 
 
 
 
 
 
 

 
Fig. 33: Farmers of Betiya inspecting 
Super Bag during the training 

 
Fig. 35: JMSF farmers storing their 
seeds in Super Bag 

  
Fig. 34: Training of Super Bag to ITC at 
Munger 
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Fig. 36: Farmers data from Super bags vs traditional storage of wheat seeds 
 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
3.3.3   VALUE PROPOSITION 

 
Benefits to farmers (end-users) for storing wheat seed in Super bags include increased quality of seed 
(higher germination=less seed needed), and reduced losses from insects and other pests. 
 

3.3.4  CUSTOMER DOMAIN  
 

Channels, Customer Relationships and Customer Segments 
 

The goal is to link farmer SHGs and supporting NGOs to PCI for supply of Super bags for sustainability.   
 

Customer segments for SBs include marginal farmers, women SHGs, and other farmer-linked NGOs, 
such as JMSF, AKRSPI, Sewa Bharat. In 2014, 10 women SHGs (109 farmers) from Muzaffarpur used 
the Super Bag stored seeds. In 2015, 3 farmers from Buxar and one farmer from Ara used the 
technology. 

 
3.3.5   FINANCIAL ANALYSIS:   

 
In women participatory program held on 27 May 2015, there was 
farmer group discussion on Post-Harvest.  Farmers came from 
different villages to participate the program  (Villages: Harpur, 
Madheyan, Rampurdayal, Simra, Rajapur).  In the discussion 
farmers those who used super bag make a cost calculation for 
traditional method and Super bag method.  Mrs Anupa Devi, 
Farmer, JMSF, Madheyan told that if they purchase wheat seed 
from market then it will cost INR 35/- per Kg.  The comparison 
between traditional method and Super Bag for wheat seed was 
given below. (See Fig. 37) 
 
 

  

Sl 
No Village Name 

Method of 
Storage 

No. of 
SBs 
Trialed 

Duration 
of 
Storage 

Moisture Germination 
Live Pest 
Count 

Initial Final Initial Final Initial Final 

1 Harpur 

Super Bag 4 160 8.9 9.1 93 93 7 0 

Traditional 
method 

2 
160 8.7 13.1 94 86 11 17 

2 Madheya 

Super Bag 1 160 11.9 11.8 92 92 3 0 

Traditional 
method 

2 
160 12.0 14.2 94 77 8 0 

3 Simara 

Super Bag 3 160 10.4 11.3 96 96 0 0 

Traditional 
method 

2 
160 10.6 13.7 91 76 2 10 

4 Rampurdayal 

Super Bag 2 160 11.8 10.9 96 96 5 0 

Traditional 
method 

2 
160 11.5 12.6 92 79 1 7 

 
Fig. 37: Women participated in Focus 
Group Discussion 
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Method 

Super Bag Traditional Storage Cost (INR) 

Seed (@ INR 16/kg) 800 800 

Super Bag( 50Kg @ INR 85) 28.3 (85/3 as SB last for 3yrs) 0 

Normal Polythin Bag (50 Kg) 0 20 

Sulphas Medicine 0 20 

Total Cost 828.3 840 

Cost Per Kg 16.6 16.8 

 
Mrs Guddi Rani, Farmer, JMSF, Harpur told that the price is only INR 0.2 but super Bag saves seed 
from insects and Rats. She also added that she tested in her house that Rat did not damage super 
bag if you seal it properly. After that these also maintain the germination rate of seed.  

 
3.3.6  OUTCOMES AND NEXT STEPS 

 
OUTCOMES 

 

 100 Super bags were ordered by ITC for Munger district in Bihar who learned of our efforts on 
post-harvest on 2 Feb 2015. 

 

 12 SBs were ordered by seed dealer in Buxar on 16th of September, 2014.  This dealer learned 
about SBs via the Rajeev Kumar, Ag Specialist in Buxar district, who in turn learned about SBs 
through CSISA hub staff and information provided by CSISA PH Specialist Suryakanta. 

 

 140 Super Bags were purchased by three farmers (Ramasankar Rai (100nos), Kamlesh Pandey 
(20 nos), Dhananjaya Rai (20nos)) in Buxar district on 7th April, 2014.  They stored wheat seeds 
in the Super Bag.  One farmer (Gajesh Kumar) purchased 30 Super Bags in Ara District on 28th 
April, 2014. All three farmers were linked to CSISA activities in Conservation Agriculture.  CSISA 
PH Specialist approaches these farmers who sell their own seeds and linked them to local 
source of supply. 

 

 Sri Ganesh Agro seed dealer in Gaya district purchased 400 Super bags on 21st March, 2014.  
This seed dealer was not directly linked to our activities but to PCI whom we convinced to 
supply Super bags locally.  

 

 Banners in Hindi were developed to promote benefits of hermetic storage technologies on SBs 
for the different training. (See Appendix 12)      

 
 Factsheet in Hindi were developed and 4000 printed for distribution See Appendix 13).  1000 

were given to Mahila Samakhya at Muzaffarpur. 1000 were distributed in farmer fairs, 1000 
were distributed at two cocoon sites. 500 factsheets given to VASFA at Vaishali and 500 given 
to Mr Rahul Rai at Buxar, 500 were given to ITC. Cocoon is a new technology for seed storage. 
In every location where cocoon was installed at that place different meetings are happened. So 
farmers were keen their interest to see the cocoon. For details they ask to the person who is 
responsible for care of cocoon. So I kept 500 nos at each site for better understanding (Hindi 
Version).  
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NEXT STEPS 
 

 Compare the yield difference between the seeds stored in SBs and farmers’ traditional method 
in CSISA Phase III.  

  

 More dissemination of SBs and Cocoon through DoA and KVK of Ara, Buxar, Vaishali and 
Munger.  Generally DoA and KVKs distribute seeds to farmers in every season, so we can 
promote hermetic storage for better seed quality. 

 
3.4      Business Model No. 4: Community storage using Hermetic Cocoons 
 
3.4.1   Problem/Solution  
 

As farmers lack adequate and safe storage facilities for their crops, below we describe efforts to 
develop a community storage model (in contrast to individual use of small 50 kg Super bags above).  
This is a being examined as a potential social business to be adopted by a supporting NGO in farmer 
communities who cannot afford to purchase their own but rather pay a fee for use.  

 
3.4.2   Firm Domain 

 
Key Partners & Resources 
 

Vaishali Area Small Farmer Association (VASFA) is a community-based organization having 964 
families spread over Vaishali and Saraiya Block.  VASFA works in areas of vocational training, 
agriculture, and rural development.  They also have SHGs and are supported by the DoA and other 
NGOs.  Mr U K Sharma, Secretary, in Vaishali, Bihar is our main contact.  Thus this NGO provides good 
linkages to farmers, SHGs, and other supporting organizations.  VASFA received a 1-ton (GSII model) 
cocoon from CSISA for piloting and they contributed their own resources to building a platform for 
the unit for community seed storage.  We planned to keep the unit at their premises for 2 years 
(multiple seasons) so they can become familiar with benefits and explore business model 
opportunities with the community’s farmers who could then pay something as a fee-for-services 
model.  Thus they provide site, seed, monitoring support, and construction of the platform. 

 
Rahul Rai, farmer - Located in Rajapur, Buxar, Bihar, Rahul Rai is involved with 
CSISA Conservation agriculture activities and has purchased several machines.  
He mainly cultivates paddy, wheat, mung and Arhar.  He also sells seeds.  He 
needs 1000kg of wheat seeds for his own field. CSISA hub provided this farmer 
leader with a 1-ton cocoon for piloting hermetic storage and raise awareness in 
this farmer’s community about benefits and options for hermetic storage.  This 
farmer provided the site, seed, and monitoring support for two 6-month 
storage periods to date. (See Fig. 38) 

 
Pest Control India (PCI) - Mr Sanjay Kumar, Manager, Patna office, Bihar is a 
private company and GrainPro’s distributor in India.  PCI supplied the 1-ton 
capacity cocoon and at the first CSISA-sponsored demonstration at VASFA in 
2013-14, PCI staff Naresh Patti came for supporting technical training.  
 
Sewa Bharat - In 1982, SEWA Bharat began organizing women in Munger, Bihar. In 1983, SEWA 
Munger was strengthened enough to register as an independent society. Now, the SEWA Munger 

 
Fig. 38: Cocoon at 
Farmer Rahul Rai 
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team drives women’s development across 205 rural villages and 4 urban blocks of Munger with 
around 10000 women farmers. The NGO brings Informal women workers have specific concerns to 
government and media attention. Through local and national level meetings, public demonstrations 
and campaigns. ITC is a partner of this NGO in Munger area for any CSR activities. 

 
Activities 

 
VASFA Cocoon pilot – the 1-ton capacity hermetic cocoon was installed at VASFA at Vaishali district 
for storing wheat seed as a 6-month training pilot and support of CSISA PH Specialist on 29 May 
2014.  0.8 tons of wheat seed was stored at average MC of 11.7% and monitored.  Initial sampling 
showed germination rate 94%; insects in the initial sample were found to be 27 live and 3 dead in 
sample at beginning of trial.  Over 6 month trial period, farmers could see the oxygen had dropped to 
6.9% and MC was maintained at 11.6%, final sample, which had 0 live insects and 26 dead insects 
with germination of 98%.  Mr U K Sharma tested Germination rate each year and they found it 
around 70-75%. (See Fig. 39)  So they are using 5 kg more during sowing time if they use their own 
seed stored in traditional method. 
      
Fig. 39: Trial of Cocoon at VASFA (Wheat Seed stored) 

Sl No 

Method of 
Storage 

Duration 
of Storage 

Amount  of 
wheat HD 

2967 in Kgs 

Moisture % Germination Live/Dead Pest Count 

Initial Final Initial Final Initial Final 

1 

Cocoon 
181 

800 
11.7 11.6 94 98 27(L), 3(D) 0(L), 26 (D) 

Traditional 
method 

Not Tested 
 

 
In next season, VASFA stored paddy seed of 800 kgs in the same cocoon on 18 of Jan 2015.  The 
opening date for the cocoon is 25 May 2015 (See Fig. 40). 

 
Fig.40: Trial of Cocoon at VASFA (Paddy Seed stored) 
 
. 

 
 
 
 
 
 
 
Farmer Cocoon pilot - A 1-ton hermetic cocoon was installed at farmer Rahul Rai’s premises in Buxar 
district of Bihar on 30 April 2015.  This allows us to promote benefits of hermetic storage in the 
community and also evaluate the potential of cocoon storage as a business model for larger farmers.  
In this first season, paddy seeds were stored.   However, this farmer had to sell paddy in mid-trial as 
he needed money.   In the subsequent wheat season, Mr Rahul stored 1 ton of wheat seed HD 2967 
in the cocoon (moisture content 9.8% and germination rate 91%).   He found 34 live insects during 
initial storage. At that time Oxygen content is 21%. After one week I checked the Oxygen and it is 
17.8% and 29 insects are found. After 15 days the Oxygen content is 14.3% and live insects count is 9 
and dead insects count is 12. After one month, Oxygen percentage is 8.2% and live insect count is 0 

Sl 
No 

Method of 
Storage 

Duration of 
Storage 

Amount  
paddy 

seeds in 
kg 

Moisture % Germination 
Live/Dead Pest 

Count 

Initial Final Initial Final Initial Final 

1 

Cocoon 
181 

 
800 11.3 10.9 93 93 

0(L), 
0(D) 

0(L),  
0(D) 

Traditional 
method 

Not Tested 
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and dead insect count is 36. (See Fig. 41)  This season we stored so final result will come in 
November-December.  
 

Fig. 41: Cocoon storage vs traditional storage trial data 

Sl 
No 

Method of 
Storage 

Duration of 
Storage 

Amount  
of wheat 
HD 2967 

in Kgs 

Moisture Germination 
Live Pest 

Count 

Initial Final Initial Final Initial Final 

1 
Cocoon More than 

120 
 

1000 9.8 9.4 91 93 34(L) 
0(L), 
23(D) 

 

Traditional 
method 

More than 
120 

 
2200 

9.3 12.4 93 81 47 
33(L), 
2(D) 

 
10 trainings on cocoon – These were delivered to farmers and NGOs with two demonstrations in the 
field.    

 
Vaishali: A total of 2 trainings were organized at Vaishali with 
VASFA. A total of 107 farmers participate in the training. One 
Live demonstration on Installation of Cocoon GS II was done on 
29th May, 2014. (See Fig. 42) These trainings were held in 26th 
Feb and 29th May 2014 and wheat seed stored in May. For paddy 
season one training in 10th September 2014 was held and in the 
training total 37 farmers participated.  

 
Ara: One training was organized on Good postharvest practices at Kurkuri Village of Ara district in 28 
Sept 2014 and Cocoon with Super Bag was shown to the farmers.  Total of 62 famers participate in 
the program. 

 
Buxar: From 17-18 Dec 2014 three trainings held at Rajapur and Geruabandh for different storage 
options available for seeds. Total of 76 farmers attend the training and followed by one cocoon was 
installed in the month of January 2015. KVK scientists are also participated in the training. As an 
outcome, a total of 140 super bags were purchased by farmers.  
 
Munger: Three training events in collaboration with ITC Limited were held on postharvest practices 
on 5-6 of Feb 2015 in which two events (exclusively for women farmers) were held on first day.  A 
total of 194 persons participated in the program. In addition to the farmers, the other participants 
were the staff of ITC and those from its partner NGOs who are part of from the agricultural 
development project named ‘Sunehra Kal’ being implemented by ITC limited in Munger district, 
Bihar. The event-schedule is as follows: 

 
 
 
 
 
 

 
 
 
 

S.No. Venue No. of participants 

1 Persando village (Khadagpur Block) 86 

2 Kodasi village (Khadagpur Block) 76 

3 KVK Munger 32 

 
Fig. 42: Installation of Cocoon GS II at 
Vaishali on 29 May 2014 
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The objective of the training events was to introduce the 
participants to and strengthen their knowledge base on the 
innovative practices in post-harvest operations pertaining to rice 
and wheat crops. The training sessions included both classroom and 
field as well. The technical training sessions were principally 
delivered by Suryakanta Khandai, with co-facilitation support from 
Ravikanth as required. During the sessions, Suryakanta Khandai 
explained various issues pertaining to storage practices like the 
present scenario, the imperative need of and the various options 
available, for storage through an audio-visual show. Suryakant 
elaborated the benefits in a detailed way as to how the storage 
items would help extend the germination life of seeds, control the 
insect infestation without using chemicals, and improve the head rice 
recovery of the seeds. (See Fig. 43 & Fig. 44) Then, each of the 
participants was provided with the information sheet/fact sheet (in 
Hindi) on the innovative post-harvest storage practices. 

 
Later, short videos developed on handling procedures (dos and 
don’ts) of the various storage options were shown to the participants 
to make them clearly understand the nuts and bolts involved with it. 
The Super Bag and the Cocoon were installed and kept on display at 
the venues so that the participants get introduced to and have a physical feel of them. As the training 
programs also intended to transfer the relevant skills in handling these items, demonstrations on 
each item was conducted at each of the venues, and, importantly, the participants (volunteers) were 
invited to perform the same at the end of each demonstration. 

 
As part of training evaluation/assessment, a kind of Fish Bowl exercise/method (moderated by 
Ravikanth) was taken up to assess the learning levels of participants. As part of this, the participants 
were divided into two groups (participant group and observer group) and each group was asked to 
observe the handling procedure demonstrated by the volunteer-participants belonging to the other 
group and convey what went right or wrong. In this way, the trainers got the pulse of the learning 
levels of the majority of participants. Later, as an encouraging gesture, CSISA calendars were 
distributed to the ‘winners’ who correctly answered the questions posed by the trainers – questions 
relevant to the contents – so to encourage participation and learning from the training program. To 
ensure effective learning several measures were taken, such as showing the item and asking the 
name and the benefits of it – repeatedly – to ensure that whatever they learned will not forget in the 
near future. 

 
3.4.4    VALUE PROPOSITION 

 
Benefits to farmers (end-users) include preserved quality of seed and grain over extended periods, 
prevention of mold and fungus by maintaining moisture content, and reduction of losses from pests 
such as insect and rats. 

 
These benefits from hermetic cocoon can potentially be received by farmer willing to pay a modest 
price for storage of seed and grain, or else larger farmers or other actors with sufficient quantities of 
grain for storage.   
 
 

 
Fig. 44: Training on Cocoon to ITC 
women farmers at Kodasi 

 
Fig. 43: Training on Super Bag to 
ITC women farmers at Kodasi 
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3.4.5   CUSTOMER DOMAIN  
 

Channels, Customer Relationships, and Customer Segment 
 

CSISA PH Specialist Suryakanta brought PCI staff to VASFA for introduction so the latter and local 
farmers linked to this NGO can source hermetic storage solutions direct from the supplier.  VASFA 
was also active in promotion of SBs and cocoon amongst farmers. 

 
As described above, one customer segment for the cocoon is NGOs, other possible larger farmers, 
which we are evaluating through these pilots. In 2014, total of 32 farmers of Vaishali used the seeds 
stored in cocoon. Physical data is available at VASFA. 

 
3.4.6  FINANCIAL ANALYSIS   

 
Mr U K Sharma, Secretary, VASFA told that if farmer purchase wheat seed from market then it will 
cost INR 35/- per Kg. If he charged INR 25 per kg wheat seed farmers are satisfied with the yield with 
less cost. 

 
Cost (INR) Cocoon 

Seed (@ INR 16/kg) 16000 

Cocoon( 1000Kg) 3375 (27000/8 as  Cocoon last for 8yrs) 

Sulphas Medicine 0 

Platform Cost 375 (3000/8 as it lasts for 8 years) 

Total Cost 19750 

Cost Per Kg 19750/1000=19.75 

Business from Cocoon 5 

Total Cost after Benefit 24.74 

 
3.4.7   OUTCOMES AND NEXT STEPS 

 
OUTCOMES   (Bearing in mind these pilots are still in progress) 

 

 ITC ordered one cocoon for their NGO partner, Sewa Bharat, on 2nd February 2015 after 
receiving two trainings on good PH management and hermetic storage options from CSISA PH 
Specialist Suryakanta in Sept 2014.  ITC is working with NGO Sewa Bharat on village-level seed 
program. A total of 113 farmers attend in the training. 

 
 Banners in Hindi and English were developed to promote benefits of hermetic storage 

technologies on cocoon for the different training. (See Appendix 12 and 14,)   2 of the 3 
banners were used at two cocoon site. Three sites: 1- VASFA, 2- Buxar, 3- Munger. In VASFA 
and Buxar, banners are used. One banner is prepared with other technology for farmer’s 
Exhibition. See Appendix 15) 

 

 Factsheet in Hindi were developed and 4000 printed for distribution (See Appendix 16).  1000 
were given to Mahila Samakhya at Muzaffarpur. 1000 were distributed in farmer fairs, 1000 
were distributed at two cocoon sites. 500 factsheets given to VASFA at Vaishali and 500 given 
to Mr Rahul Rai at Buxar, 500 were given to ITC. Cocoon is a new technology for seed storage. 
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In every location where cocoon was installed at that place different meetings are happened. So 
farmers were keen their interest to see the cocoon. For details they ask to the person who is 
responsible for care of cocoon. So I kept 500 nos at each site for better understanding (Hindi 
Version). 
 

 Factsheet on different storage option is prepared for farmers to aware about hermetic storage 
options available for seed storage. (See Appendix 17)  

 
NEXT STEPS 

 

 CSISA PH Specialist will collect cocoon data from above two pilots late Nov/ early Dec for 
sharing with partners and other stakeholders.  

 

 Compare the yield difference between the seed stored in traditional method and cocoon. 
 

3.5    Business Model No. 5: Farmer Adoption of Maize Shellers 
 
3.5.1  Problem/Solution 
 

Maize is one of major crop in Bihar.  Generally small and marginal farmers produce maize on ¼ to ½ 
acres of land.  From harvesting to storage, our assessment revealed shelling is a major bottleneck in 
processing maize at the household level.  This work is mostly done manually by women by hand or 
else using a sharp rod or awl.  This work is slow and inefficient with shelling capacity only around 7-8 
kgs/hour.  It typically takes 8-10 days or longer during the harvest season.  Moreover, women in 
particular suffer injuries from this drudgery, such as calloused or cracked hands or injuries to the 
hands from using a pointed metal rod.  CSISA PH Specialists identified two types of mechanical 
options (below).  

 
Hand-held maize shellers - Low cost, handheld maize shellers 
from outside the Bihar region (we procured and tested Indian and 
Philippine-made ones which can easily be fabricated locally) 
appear to be a better alternative over other manual practices (by 
hand or using pointed rod).  These improved handheld unit have 
been accepted after piloting with women farmers.  (See Fig. 45)  
Not only are injuries to hands and fingers reduced but women 
can now shell 15-20 kgs/hr over only a  2-3 day period during 
harvest, several times more efficient than only previous manual 
practices.  This also frees up their time for other economic or 
household-related activities.   
 
Motorized cob shellers - A double cob maize sheller from Nepal 
has been evaluated and found to be promising, but is in need of 
local design adaptations due to 1) varying size of maize cobs 
found in India and 2) need to reduce scattering losses.  The unit is 
powered by a 1-2hp electric motor. (See Fig. 46)  A single 
operator can shell 150kg/hr.  We also imported a bicycle 
operated maize sheller for demonstration with AKRSPI and 
women SHGs of CWS at Rajapur area in Feb 2015.  As the main 

 
Fig. 46: Motorized Double cob Sheller 

 
Fig. 45: Hand held Maize Sheller 
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harvest season had passed, PH Specialist Suryakanta will try again during the Oct-Nov 2015 season.  
The maize sheller is being stored in CSISA Patna Office. 

 
3.5.2   THE FIRM (OR ENTERPRISE) 

 
Key Partners & Resources 

 
Farm households are the enterprise unit using handheld devices for shelling maize.  CSISA PH 
Specialist investigated options for household shelling of maize.  Mechanical units were evaluated and 
modified for local adaptations proposed for shelling various cob sizes.  We also plan to explore 
contractor service model with women SHGs or individual entrepreneurial farmer contractors once 
the multiple-cob motorized shellers are adapted.  (See next steps below) 

 
 

Durga Engineering, Noorsarai, Nalanda, Bihar, Ph:  +91 9431687883, is a local fabricator/machinery 
workshop approached by CSISA PH Specialist to manufacture and do local modification of the double 
cob sheller.  This owner, Mr. Rajesh, is also involved with CSISA zero-till seed drill, rotavators, land 
leveler, portable rice mills, wheat threshers, discs, ploughs and other agricultural implements.  

 
Dashmesh Gold, Madhuban, East Champaran, Bihar, Ph: +91 9572686279, is a local manufacturer of 
various agricultural machineries, was approached to make the double cob sheller, adapted  locally to 
suit maize cobs.  The owner, Mr Munna Jaiswal, is also involved in design and fabrication of zero till 
seed drill, rotavators, land laser levelers, wheat threshers, etc.  

 
Non-Government Organization: Local NGOs,  Sewa Bharat and CWS, work with women farmers at 
Munger and Muzaffarpur regions.  PH Specialist Suryakanta helped train a key resource person in 
each organization that was then responsible for conducted farmer 
trainings using their own resources. 

 
Activities 

 
Technical Assistance - Double cob maize sheller purchased from Nepal 
(with assistance from Scott Justice) by CSISA on 26 July 2015.  It was 
initially modified with assistance of CSISA PH Specialist to shell various 
sizes of local maize cobs.  (See Fig. 47)   Amongst other things, the 
concave used for shelling has cutting section that was reduced in width 
to accommodate various cob sizes. 

 
Demonstrations and Trainings – In 19 March 2015, a demonstration program for the motorized 
double cob maize sheller was conducted in Rajapur Village, 
Muzaffarpur, with CWS and women farmer groups.   A total of 15 
women farmers were present during the training.  As a result, one 
group purchased their own unit on 25 April 2015.  Another training 
was completed by CSISA at CWS on 26 April 2015 with 25 women 
farmers. 

 

Handheld shellers - A total 109 women farmers trained in using 
handheld shellers during six trainings conducted in 2-15 April 2014 
at Muzaffarpur with JMSF women farmer groups.  10 handheld 

 
Fig. 48: Women farmers using 
Handheld Sheller at Rajapur 

 
Fig. 47: Modified concave of 
Maize Sheller 

http://www.durgaengineeringindia.com/Zero-Till-Seed-Drill.htm
http://www.durgaengineeringindia.com/Zero-Till-Seed-Drill.htm
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shellers were left in the village and are being used. During the training around 15 women farmers 
used the maize sheller. (See Fig. 48)  As outcome 40 handheld 
maize shellers were purchased by the women farmers, with 
demand for 100 more to be ordered in next season (November 
2015) 

 

Exhibitions and Promotions - The motorized double cob sheller 
was displayed at a Farmer’s fair organized by ICAR-ER and Govt 
of Bihar, 19-21 February 2015. An estimate of over five thousand 
farmers and other public have thronged  the exhibition site 
during the three days, and 1842 farmers have visited the stall set up by CSISA (physical record is 
available at the Hub’s office) and asked for Maize sheller, super bag and cocoon along with other 
machineries. Maize Sheller was exhibited in fair. (See Fig. 49)  

 
Dr Pankaj Kumar, CSISA Scientist, responsible for Muzaffarpur, Samastipur, Vaishali kept one 
motorized double cob sheller to conduct demonstrations in different areas for promotion.  Two 
trainings of 50 farmers have been conducted to date. 

 
3.5.3   VALUE PROPOSITION 
 

Benefit to Farmer Clients - Reduced drudgery and injury to hands 
and fingers. Increased efficiency (reduced cost and labor) in 
shelling maize, thus more time for other economic and 
household activities by women. 

 
Benefits to Other Stakeholders – Service providers benefit from 
aces to improved local technology for expanding their services 
(For Double cob Maize Sheller). Rural workshops benefit from 
being able to satisfactorily produce new improved products that 
meet emerging market need, with repair/and after-sales service, resulting in improved linkages to 
buyers of equipment and farmer clients in one umbrella. (See Fig. 50) 

 
3.5.4   CUSTOMER DOMAIN 
 

Channels, Customer Relationships, Customer Segments 
 

Handheld shellers - Are targeted at individual women in farm households as a business unit for their 
own shelling use.  These can be introduced to farmers and SHGs using local NGO networks.  Local 
fabricators can easily make handheld shellers and fabricators can be linked to NGOs and farmer 
groups for purchase and supply. 

 
Motorized shellers – Are targeted at SHGs who can use the machine for their own household grown 
maize and then potentially offer contract services as a SHG to others in their communities.  Individual 
farmer entrepreneurs may also wish to purchase a sheller for their own fee-based contract services 
business.  In both cases, NGOs can be utilized to create awareness of the technology and services 
provided by others. 

 
3.5.5  FINANCIAL ANALYSIS 
 

 
Fig. 50: Mr Rajesh from Durga Engg. 
Trying to understand the technology 

 
Fig. 49: Maize Sheller at exhibition in 
Patna from 19-21 Feb 2015 
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COST COMPARISION OF  
DOUBLE COB MAIZE SHELLER, HAND-HELD MAIZE SHELLER, VS. MANUAL SHELLING 

 
 Shelling manually by 

hand/rod 
Shelling with hand-
held Maize Sheller 

Shelling with motorized 
double cob Maize Sheller 

Cost of Sheller(Rs) 0 25 8,500 

Shelling capacity Approx. 6 kgs/ hour 
 
(1 bag/12.5 hours, 
each bag weighs 
approx. 75 kgs) 
(Approx 2 days) 

Approx. 16 kgs/ hour 
(1 bag/4.7 hrs, each 
bag weighs approx. 
75 kgs) (approx. 0.75 
day) 

Approx 150kgs/ hour 
 
(1bag/0.5hours, each bag 
weighs approx. 75 
kgs)(approx. 0.08 day) 

People required 1 1 1 

COSTING    

Labour cost  
(putting a cost to 
labour – whether 
family or hired) 

INR 400  
(each labour costs 
Rs.200/ day on an 
average) 

INR 150  
(each labour costs 
Rs.200/ day on an 
average) 

INR 16 
(each labour costs Rs.200/ 
day on an average) 

Maize Shelled 75 kg 75 Kg 75 Kg 

Cost of shelling / 
bag of 75 kg 

(INR 400/75)*75= INR 
400 
 

(INR 150/75)*75= 
INR150 

(INR 20/75)*75= INR 20 
(INR 5/- for electricity & 
Depreciation) 

 
When we compare maize shelling by double cob maize sheller with manual shelling by hand or 
pointed rod, the savings of INR 380 per bag (per 75 kgs) is quite significant.  The savings is INR 250 
when we compare handheld maize sheller and manual shelling by hand or rod.   Both of the two 
improved options when compared to manual hand/rod shelling have sound economic basis to take 
this forward as a business model scaling activity.   

 
3.5.6 OUTCOMES AND NEXT STEPS 

 
OUTCOMES 
 

 Women farmers after receiving training in 2-15 April 2014 have begun using handheld maize 
shellers with alacrity.  They informed us injuries to their hands and wrists are greatly reduced 
and increased shelling efficiency allows them more time for other economic or family support 
activities.   

 

 Fact Sheet in English on handheld maize sheller was developed by CSISA Bihar hub and 
communication team for distribution to CWS, AKRSPI, for use in scaling. (See Appendix 17)  

 

 Eight handheld shellers were purchased by RAU scientist on 20 April 2015 for their research use 
in shelling small quantities of maize. 

 

 ITC purchased two motor-driven double cob maize shellers on 25 March 2015 for local 
women’s NGO, Sewa Bharat, whom they are working with under a CSR initiative.  This NGO has  
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around 30-40 SHGs, two of them are using the two ITC purchased maize shellers as a start-up 
business model. 

 

 On 19 March 2015, after CSISA PH Specialist Suryakanta conducted demo with NGO CWS, a 
women’s SHG purchased one motor-driven double cob sheller with their own money on 25 
April 2015.   In the coming season, they are planning to run this as a start-up business for 
contract services.  

 

 Currently, Monsanto is working in Pusa and EUP on maize seed distribution and they are also 
involved in seed production.  They are interested in this double cob sheller for farmers which 
they believe will help improve quality of polished maize seed compared to larger tractor pulled 
shellers which are more efficient for general shelling but not as good as for processing seed.    
So CSISA introduced this technology to them with a demo unit.   Monsanto is now planning to 
scale it in EUP and has purchased 6 more shellers for their program. 

 
NEXT STEPS 

 

  In different districts like Munger, Lakhisarai, Muzaffarpur & Samastipur, identify areas where 
maize is a major crop and in each cluster conduct demonstration and promotion activities. 

  

 Prepare a Fact Sheet on double cob maize sheller for use in CSISA Phase III to promote the 
machine amongst farmers. 

 
 

4.0   Business Models in ODISHA 
 

4.1     Business Model No. 1: Open Drum Threshing Services for small and marginal farmers 
 
4.1.1   Problem / Solution 
 

In Odisha, threshing is a big bottleneck for small farmers.  Small electric operated threshers are 
available in some parts of Odisha, but farmers then face the problem of lack or sporadic supply of 
electricity in their villages.  Sometimes power cuts create problems for farmers in payment of 
threshing labour due to long periods of down time when the machine is unable to be powered (but 
during which laborers are expected to be paid).  Other times, limited village electrical capacity means 
farmers must thresh at night to allow other villagers to have sufficient power during daylight hours 
for other activities.  Moreover, farmers caught “pinching” electricity off the grid are fined.  Thus 
farmers we interviewed all welcomed an alternative to low capacity electric-powered threshers. 

 
Higher capacity and improved diesel-powered open drum threshers are one promising option.  This 
better addresses household level bottlenecks and no electric is required.  Diesel-powered ODTs  were 
piloted with local NGOs and farmer groups as a fee-based contract services business model whereby 
farmers could access the technology for threshing their own paddy and form entrepreneurial 
“business units” for delivering services to others. 

 
4.1.2   The Firm Domain (enterprise unit)   

 
Key Partners & Resources 



 

37 
 

 
Farmer/SP: Mr Pradyumna Mohapatra Sireyi Village, Kanas Block, Puri District, cultivates 2 acres of 
land in paddy, pulses, and vegetables.  He is a progressive farmer leader in his village and is working 
with other CSISA-promoted technologies such as DSR. 

 
Balasore Social Service Society – BSSS is a local NGO that acts as the firm or enterprise unit as part of 
a social business model.   BSSS works in Balasore district of Odisha and is linked to significant local 
networks of men and women SHGs, including indigenous farmers in the state’s remote mountainous 
regions.  BSSS helps these farmers identify problems and technology solutions and seeks to build up 
community capacities in vegetable production and other agricultural crops, including rice.  BSSS’ 
Father Jo-Jo attended IRRI’s Post-production Course in Oct 2013 and qualifies as an IRRI Basic 
Postharvest Trainer.  Since his training at IRRI, he’s driven many new rice-related activities in villages 
where BSSS works.    

 
SWAD (Society for Women in Action Development) and CRS (Catholic Relief Services) – SWAD is a 
local NGO with excellent links to grass-roots women groups.  SWAD is the local partner of CRS in Puri 
district.  As such, CRS provides resources for SWAD’s capacity-building activities with women. Their 
current project initiative aims to assist researchers create and share technologies with family farmers 
who cultivate crops such a rice in rainfed stress-prone areas of Odisha. 
 
Balaram Engineering: Mr. Bamdeo Panda is owner of Balaram 
Engineering, Nimapada (tel: 9437178934).  He manufactures 100-150 
motor-driven open drum threshers for the past 8 years.  The CSISA PH 
Team shared with this fabricator the larger capacity diesel-powered 
open drum thresher design with improved modifications.  We shipped a 
unit to him (from Durga Engineering in Bihar) for his reference and 
reverse engineering.  He then began fabricating his own units for sale 
and linking to other CSISA-sponsor learning activities with farmers and 
local NGOs.  (See Fig. 51) 
 
Kuna Engineering: This fabricator (tel: 8658161419), in Baliapala, Balasore, produces electric-
powered ODTs for the local market.  The larger-capacity and improved diesel-powered version was 
shown to this fabricator as a potential new product that can help local farm households while 
fostering rural manufacturing and local artisanship.  This fabricator has decided to make this type of 
ODT in 2015 and will sell in Balasore district. 
 
PRADAN (Professional Assistance for Development Action) – PRADAN is a local NGO that seeks to 
enable poor rural families.  They have excellent linkages to 50-60 women SHGs in Mayurbhanj 
District, Jashipur region.  PRADAN is associated with CSISA for other agricultural and livestock 
activities in Mayurbhanj area.  Mr Kaustav Datta (9778341524) is responsible person from PRADAN 
Jashipur for agricultural activity. 

 
Activities 

 

Technical training for fabricators – One technical training was given to 
Mr Bamdeo on ODT on 28 Jan 2104.  During the training, CSISA PH 
team explained the detailed specifications of ODT and the business 
aspect among the farmers. We brought a demo unit to Balaram 
engineering for minor repair work. (See Fig. 52)  So all technical staff  

Fig. 52: ODT being fabricated 
at Balaram Engineering 

 
Fig. 51: Mr Bamdeo with 
CSISA staff Aanand Kumar 
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can see and understand the machine.  Mr Bamdeo agreed suppoirt repair and maintenance of ODT. 
Mr Kuna from Kuna Engineering came to BSSS office to see the ODT and its function on 18 Nov 2014 
and is ready to begin fabricating his own units for the 2015 season.  He especially liked the fan 
attachment to improve winnowing of output. 
 
Farmer Training (BSSS) – A training event was organized in Balasore with BSSS on 15 Nov 2014.  A 
total of 35 farmers participated.  Farmer welcomed the ODT option as they complained in some 
villages that electric powered threshing machines caused too many problems due to power outages 
and overloading the grid during daylight hours and excessive payments had to be made to laborers 
even when the machine experienced significant periods of unknown and unpredictable down times 
to due lack of power.  Participants indicated that ODTs were not available unless they travelled great 
distances and thus they currently had no other choice but using inefficient electric-powered versions.  
On 5 Nov 2014 BSSS gave one ODT to these farmers for trial use basis.  Around 17 farmers used the 
ODT thresher that season.  

 
Field Demos and training (PRADAN) - Training was given on 16-17 Jan 
2014 to the PRADAN Team along with 11 women in SHGs in Village 
Tangavila, GP Block Jashipur, District Myurbhanj on best practices for 
threshing paddy.  Training included using diesel-power ODTs and  
pedal threshers. (See Fig. 53) After the training the women SHGs 
spread knowledge of the technology among their villages.  They used 
the ODT unit for their own paddy threshing during the 2014 season 
and told us that it is very easy to operate and an improvement over 
small electric-powered versions.  They wish to purchase their own 
units for operating contract services in 2015. 

 
CRS and SWAD – CSISA PH Team demonstrated ODT to SWAD linked 
farmers in Bianala, Nimapada on 3 of Jan 2014. (See Fig. 54)  A total of 
37 farmers participated. This typical village has electric power 
problems so farmers were keenly interested in diesel-powered ODTs. 
To support this further, CSISA needs to link more directly to SWAD to 
support CRS initiatives locally as SWAD is asking for further assistance. 

 
4.1.3   Value proposition (customer benefits) 

 
Value proposition for customers of ODT threshing services - Farmers who use subsidized electric 
threshers still end up with major threshing bottlenecks, poor service, and high labor input costs, not 
to mention risks of fines for “pinching” electricity.  Using fee-based diesel-powered ODT threshing 
services on their doorstep is something welcomed by marginal farmers including women in these 
villages.  This allows paddy to be threshed and saved more efficiently, with less hassle, time, and 
labor, and does not disturb village relationships by draining limited power during daylight hours 
needed by others.  

 
4.1.4   Customer Domain 

 
Non-government organizations – NGOs have strong networks in villages with SHGs that they work 
with to co-create awareness and demand for the technology.  NGOs like SWAD in Puri district and 
BSSS in Balasore district do live demonstrations amongst different SHGs in their village networks.  
The NGOs move “demo units” to village to village on their own cost, while local farm households pay 

 
Fig. 54: Farmers using ODT in 
Puri 

 
Fig. 53: Field Demo at Tangavila 
village with women farmers 
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a small fee for having paddy threshed even as a value-creating demo to re-enforce the business 
potential of the machine.  Farmers thus have their paddy threshed and SHGs are shown the potential 
business model (“learning by doing”) with hands-on training with the technology.  Afterwards, SHGs 
then take the primary role in marketing their own services to farmer clients in local villages. 

 
CSISA hub staff played a key supporting role building relationships between actors that helped raise 
awareness of farmers, SHGs, NGOs, and the fabricator.  CSISA provided resources for learning and 
piloting activities that helped linked these players together.  

 
Customer segments 

 
Marginal farm families are the major customer segment for client services generated from this 
business model.  Clients (farm households) are located in villages where SHGs are located.  Clients 
pay a fee for threshing plus an amount paid depending on number of additional laborers utilized in 
the operation.  Women farmers in Self-help Groups are the major services provider and range in 
number of members, often 4-5 women, but some as high as 10-12 members. 

 
4.1.5. FINANCIAL ANALYSIS 

 
For thresher owner/operator: 
 
Input Cost –  

1) Diesel requirement 4.2 l/day (@600ml/hr)  
INR 273 for diesel (@65/litre),  

2) Mobil requirement Rs 70/day (@10/hr),  
3) Labour requirement/day 4 @ Rs 100/ 

Labourer making the cost 400/day  
4) Total cost on machine operation=INR 743.  
5) Total Earning/day=1400 (@200/hr). 

 
Given the above, net income is INR 657/day.  If we assume threshing season lasts 30 days, net 
seasonal income from thresher is 30 days X INR 657 = INR 19,710.  

 
Cost of thresher is INR 25,000, which can nearly be covered the first season using the above 
assumptions.  
 
For client of ODT threshing services: 
   
ODT (Diesel Engine Operated): 
For diesel engine powered ODT, total input cost for operating is INR 743 /day for 7 working hours. 
Earning of the operator is INR 1400/day threshing 35 quintal/7 hours.  
 
So for Diesel operated thresher cost of threshing per kg = INR 743/3500= 0.21/-. 

 
ODT (Electric Operated):  
 
For electric motor operated thresher, it requires 1 HP motor and thresh 1000 kg per day ( @7 hrs of 
working hr).  
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3 people required for threshing so labour cost is INR 600.  Cost of electricity is INR 50 and Charges for 
thresher is INR 100/ day.  

 
So cost of threshing per kg of paddy is INR 750/1000= 0.75/-.  
 
If they don't pay for electricity then it is 700/1000= 0.7/-.  

 
4.1.6. Outcomes and Next Steps  

 
Outcomes 

 

 Two ODTs were purchased by BSSS on 5 Nov 2014 from Bihar to promote in Balasore area. 
 

 During a focus group discussion with BSSS-linked farmers in Betnoti, Balasore on 16 Nov 2014, 
farmers clearly expressed their preference for diesel-powered ODTs over smaller electric 
powered versions for reasons stated above.  Father Jojo explained that ODT will be given to one 
group in each village for a particular period (say 10 days), then the machine will shift other 
villages for further promotion of the technology.  BSSS will target at least 6 groups in a season 
for the promotion of ODT.  Farmers were told that if they found sufficient benefit from thresher 
and wanted to purchase their own,  then they can do so for the next season.    

 
Next steps 

 

 Support the SWAD to sustain and provide threshing services during the next season.  This 
involves developing a business plan with them, and ensuring the NGO (if involved) is interested. 

 

 Identify additional fabricators who are interested in repairing ODT and give training for this. 
 

 Introduce this machine to women groups for the promotion in CSISA Phase III with partner 
organization PRADAN.  (We will discuss with CSISA Gender Specialist Swati, Odisha Hub) 

 
4.2   Business Model No. 2: Large-scale Community Seed Storage Services 

 
4.2.1   Problem/Solution: 

 
As farmers lack adequate and safe storage facilities for their crops, below we describe efforts to 
develop a community storage model for hermetic storage using cocoons.  This is a being evaluated as 
a potential social business model to be adopted by a supporting NGOs in farmer communities as 
individual farmers cannot afford to purchase their own cocoons, but expressed willingness to pay a 
nominal fee to others for storing grain and seed for them.  

 
4.2.2   Firm Domain (Enterprise unit) 
 

Key Partners and Resources  
 

Balasore Social Service Society – BSSS is a local NGO that operates as the firm or enterprise for this 
social business model.   As noted above, BSSS works in Balasore district of Odisha and supports a 
farmers’ federation consisting of 1200 households.  Thus they provide important links to significant 
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local networks and men and women SHGs, including indigenous farmers in the state’s remote 
mountainous regions, to build community capacities to improve vegetable production and other 
agricultural crops, including rice.  BSSS’ Father Jo-Jo, after attending IRRI’s Post-production course in 
Oct 2013, qualifies as an IRRI Basic Postharvest Trainer.  For activities described below for community 
storage of seed in a hermetic cocoon, 10 women SHGs, each with 10-12 members, participated in 
training pilot in the Betonoti area of Balasore.  

 
CSISA PH Team – Provided BSSS with an IRRI Grain Quality Kit and technical training for hermetically 
storing rice seed in a cocoon as a pilot. 
 
Activities   

 
Farmer Training – Two trainings were held at Junpada and Baguli in Mayurbhanj on 13 Feb 2014.  A 
total of 44 farmers (32 male, 12 female) participated in both trainings to raise awareness about the 
storage options.  
 
Another training on use and installation of a hermetic cocoon was 
held with BSSS at Betnoti, Mayurbhanj on 16 Nov 2014. (See Fig. 55)   
30 farmers attended.  BSSS purchased 12 Cocoons each of 1-ton 
capacity (model GS III) direct from PCI, GrainPro’s distributor.  During 
the training, Father Jojo explained about the business model that 
BSSS would pursue with community farmers.  BSSS would provide 
paddy seed to farmers and the farmers would agree, in turn, to 
provide a minimum 30 kgs of paddy seed for their SHG to store 
hermetically in the cocoon.  The following season they will use their 
stored paddy seeds in their fields as well as sell a portion to other 
farmers of their SHGs.   A total of 326 lead farmers were handpicked 
from 1200 farmers across 12 villages in Badshahi block of Mayurbhanj district. They were trained in 
good postharvest management practices.  

 
Awareness of Good PH Practices -  A total of 7 trainings were 
organized in collaboration with BSSS from 3-7 July 2014 to promote 
good postharvest practices to champion farmers at Badasahi, 
Mayurbhanj.  A total 0f 332 farmers attended the training (281 male, 
51 female). (See Fig. 56)  During the trainings, CSISA PH team explained 
different types of PH losses and also described the proper method of 
drying for seed, options for storage of seeds and improved threshing 
technology.  All the trainings were held at Badasahi and BSSS managed 
to bring farmers from different villages there for awareness raising of 
good PH practices.   

 
4.2.3    Value Proposition 

 
Value proposition (for customer) and other stakeholders benefits 

 
Value proposition for farmer clients:  Farmer clients in this community storage model are able to 
access hermetic technology without large capital investment.   The NGO invests and offers non-
household space to store paddy seed.   In recent years, this part of Odisha where BSSS operates was 
hit by a major cyclone and floods destroying farmer seed stock.  This option provides farmers climate 

 
Fig. 55: Training on hermetic 
Cocoon at Baguli, 13 Feb 2014 

 
Fig. 56: Training on Good PH 
Practices at Badasahi on 5th July 
2014 
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proof storage and mitigates risk and encourages farmers to store, use, and sell their own quality 
seed.  In this way, quality of paddy seed is improved and the right quantity is available at sowing time 
(Govt certified seed isn’t available or isn’t available in a timely manner in this region, so farmers are 
empowered to store and use their own seed at a lower-than-market price.)   

 
Value proposition for BSSS supported farmer federation: Modest income generation from this 
activity partially supports employment of a few staff and allows greater independence to the 
federation to chart out future strategy to help farmer members.  The pilots have earned them 
enhanced respect from farmers in the community and can potentially help them become a key 
development player in the region.  Longer term, strengthening capacity to handle seeds may lead the 
federation to naturally progress towards becoming a formal seed production and sales enterprise, 
perhaps linked to additional support from government resources/programs.  Currently the local KVK 
and DoA offices provide some seed to farmers which is subsidized. So this hermetic storage business 
plan could be enhanced for selling good quality seed in local level in lesser price, if we train the 
federation how to store seeds properly to the benefit of farmer members. This type of business plan 
may help farmers to use their own seed rather than govt subsidized seed.   
 
Value proposition for BSSS: This social business model offers BSSS as a local NGO a potentially 
sustainable and scalable solution for providing seed and enhancing food security to its climate 
vulnerable population.  The storage infrastructure for storage of paddy seed (and potentially other 
crops) offers high potential for sustainable community income generation with decreasing 
dependence on donors. 
 

4.2.4   CUSTOMER DOMAIN 
 

Delivery channels & relationships 
 

The NGO BSSS acts as the ecosystem developer, strengthening the local Farmer Federation through 
developing linkage with private seed agencies, government agencies (such as KVK and DoA), 
knowledge institutions (IRRI) and financial institutions (NABARD). BSSS also has transferred the 
technologies and best practices to farmers, linking them and creating their buy-in right from the start 
of the PH initiative. Father Jojo indicated that farmers initially purchased seed from market which is 
higher in price (INR 36).  In first season of growing this seed, farmers then tried to sell their processed 
paddy seeds at INR 25, giving them an income earning business opportunity.   Farmers said the 
properly processed seed gave same result and yield as the original (higher priced) purchased seed 
from the market.  

 
The Federation has a footprint in each of the 12 villages. It modulates field expectations and 
moderates field discussions that happen within the 12 farmer clubs in these 12 villages, and supports 
and builds on engagements with all interested political, financial, executive and knowledge 
stakeholders.  All the farmers clubs will distribute the good quality seeds which are stored in the 
cocoon and promote as a business model.  So they can earn money from their community-stored 
seeds. 

 
The farmers have their stake in the Farmer Federation, and have been linked to BSSS for quite a few 
years. The leading farmers have been identified and supported through field level staff of BSSS.    

 
Customer Segments 
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One customer segment for the cocoon is NGOs, other possible larger farmers, which we are 
evaluating through these pilots. In 2014, total of 40 farmers of Betanoti used the seeds stored in 
cocoon.  Physical data is available from BSSS. 
 

4.2.5.   Outcomes and Next Steps 
 

Outcomes  
 

 The NGO BSSS stored 27,400 kgs of paddy seed in 2014.  The farmers stored seeds for 6 months 
and will use this seed and also sell to other farmers in earn money. 
 

 In 2014, total of 40 farmers of Betanoti used the seeds stored in cocoon. 
 

 BSSS has received approval from the district administration for making three cyclone shelters 
which can be used to house 12 cocoons purchased by them for storing seed.   (In 2013, a 
cyclone wiped out farmers granaries and seed in the area.)   CSISA PH Team gave training for 
hermetic seed storage and produced three PH trainers in BSSS. They are just trainer that 
received local training from CSISA PH team 

 

 Prepared a banner on good post-harvest practices by CSISA for different training. (See Appendix 
18) 

 
Next steps 

 

 BSSS is now helping to link up the Farmer Federation with the National Bank for Agriculture and 
Rural Development (NABARD).  This will help small or marginal farmers access loans for 
improved technologies like ODT and Cocoon. This will help the farmer federation to purchase 
cocoon and become a Producer Companies.  BSSS expects that the Farmer Federation would at 
a later date start seed village programs, based on expertise it gained from CSISA and IRRI 
training.  BSSS provide 2 kgs of good quality paddy seed to each farmer those who store their 
seeds in cocoon. And each farmer would return 15kgs of seed for storage in the  cocoon so that 
in next season farmers can use their own seed to plant and also sell to other farmers. This 
eventually would lead the federation to emerge as a government- approved seed grower, 
accessing financial and technical knowhow and entering the formal market to sell seeds.  

 

4.2 Business Model No.3 - : Paddy seed storage (small scale Household) 
 

4.2.1 PROBLEM & SOLUTION 
 

Not all marginal farmers can be expected to purchase government-sold or privately-sold seed.  Some 
farmers must rely on processing and storing their own seed.  However, many lack adequate 
knowledge and storage facilities.  Hermetic Super bags are one option we are exploring in Odisha as 
described below. 

 
4.2.2 The Firm Domain (Enterprise) 

 
Key partners & Resources 
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Govt. last mile extension workers – Generally govt extension workers known as Krishi Mitra go to 
farmers with new technologies that the state government wishes to promote.  This last mile 
extension staffs are present in every district of the state. 
 
DHAN Foundation - Development of Humane Action (DHAN) Foundation, a professional 
development organisation, was initiated on October 2, 1997. It brings highly motivated, educated 
young women and men to the development sector. They would make new innovations in 
development to root out poverty from the country. The Foundation works to make significant 
changes in the livelihoods of the poor through innovative themes and institutions. The NGO is 
associated with CSISA for all agricultural activities like DSR, PH last year. 

 
Farmer, Mr Pradyumna Mohapatra (Ph: 9040511613), Village Sireyi, Kanas, Puri has 3 ha of land on 
which he cultivates rice, pulses, and vegetables.  He is a progressive farmer and is involved in other 
CSISA technologies, such as DSR. 

 
Pest Control India (PCI) – This private company acts as GrainPro’s distributor in India.  PCI’s 
Bhubaneswar Office was engaged in selling Super bags direct to farmers and local organizations.  PCI 
also provided training support for Super bags to users.  

 
Catholic Relief Services, IRRAS Project – CRS works in partnership with IRRI and the India 
government on the BMGF-funded IRRAS Project (see above).  This includes 3 related local CRS 
partners and 3 IRRI-linked Indian universities.  The project aims to assist researchers create and share 
technologies with family farmers cultivating rainfed, stress-prone farmland in Odisha.   
 
Activities 

 
Field Storage trials – Six-month storage trials with Super bags were conducted with farmer and CSISA 

PH Team support in Tangavila village of Jashipur.  Women SHGs used 25 kgs and 50 kgs Super bags 

for storing paddy seed as a learning activity.   

 

Farmer Training Program - A total of 4 trainings were organized in Puri 
district on small scale seed storage using Super bags in 26th May and 9 June 
2014.  A total of 153 farmers (132 male, 21 female) participated.  CRS is the 
partner organization in the training. (See Fig. 57) 

 
As a result, CRS conducted additional partner training and demonstrations at 
Kanas, Nimapada from 15 Jan to 26 Jan, 2014. CRS team told us that as a 
result 50 farmers purchased 210 Super bags of their own by paying money. 
The Super bag was not subsidized. Training was given by CSISA and CRS. 

Sl 
No 

Farmer 
Name 

Method 
of 
Storage 

Wt of 
seeds 
SBs 
Trialed 

Duratio
n of 
Storage 

Moisture Germination 
Live Pest 
Count 

Initial Final Initial 
Fina
l Initial Final 

1 Manju Lata Super Bag 20 160 11-12 10-11 89 89 0 0 

2 Kanak Lata Super Bag 21 160 12-13 10-11 90 92 0 0 

3 Sabita Super Bag 15 160 11-12 11-12 85 88 0 0 

4 Kalpana Super Bag 10 160 10-11 10-11 87 87 0 0 

 
Fig. 57: Farmer 
Training on Super Bag 
with CRS 
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Farmers are very much interested in storing Green Gram and Black Gram in Super bags because they 
experience 40-50% loss from pests and disease and decreased quality (low germination).  After the 
training, farmers stored seeds in Super Bag and found the result was quite good. The farmers, 
however, were less interested to store paddy seeds because the cost of paddy seed is less as 
compared to other seeds. 
 
One number of training on Super Bag held at Balasore with Dhan Foundation on 16 Nov 2014.  A total 
of 50 farmers attend the training. Mr Aanand Kumar described different option for storage and its 
benefits. The training was conducted by CSISA with partner organization DHAN.  DHAN provided 
subsidy of INR 35 to the farmers for SBs (50kg) and farmers purchased 50 Super Bag paying directly in 
the training.   
 
Farmers linked to CRS told Odisha Govt DoA that they were satisfied with results of Super Bags and 
so the Odisha DoA purchased and distributed 500 Super bags in Puri district to farmers during in 
2014-15. Govt of Odisha staff participated in several training held 
by CSISA in 2013-14.  
 
Over 100 farmers tested their paddy to learn about its moisture 
content In 21 May and 2 June 2014, Mrs Rajshree Purohit, Program 
Officer, CRS visited Kanas and Nimapada area of Puri district with 
moisture meter. They checked moisture content of harvested 
paddy. (See Fig. 58) Mrs Rajshree explained the right moisture to 
store paddy for seeds or grains.    
  

4.3.3. VALUE PROPOSITION  
 

Benefits to farmers (end-users) for storing pulse seed in Super bags include increased quality of seed 
(higher germination=less seed needed), and reduced losses from insects and other pests. PCI 
provided SBs to CRS and CRS team provided to farmers. Farmers paid for the SBs. 

 
Value proposition for farmers – hermetic storage of paddy seeds leads to better germination. Non 
household storage frees up living space. Seeds need not be re-dried several times. Complete removal 
of pest achieved. 

 

Value proposition for NGO – service provided to impact population, which can generate revenue 
later on.  

 
4.3.4. CUSTOMER DOMAIN 

 
Channels and Customer Relationships 

 
The NGO plays the role of informing its impact population through meetings and last mile reach. The 
Service Provider rolls the initiative on this social infrastructure, and farmers through the CBOs 
become captive population.   

 
Customer Segments 

 
Customer segments for SBs include marginal farmers, women SHGs, and other farmer-linked NGOs, 
such as CRS, DHAN, and PRADAN. In 2014, 50 farmers from Balasore and 11 farmers from Puri used 

 
Fig. 58: Farmers using Moisture 
Meter in Nimapada with CRS team 
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the Super Bag stored seeds. 44 men and women farmers stored their paddy seed, in kharif 013-14 in 
Sireyi village of Puri.   

 
4.3.5. Financial Domain 

 
Consider that farmer stores paddy seed in SBs. So good quality paddy seed sold during harvesting 
time costs approximately INR 20.  If they store in SBs then cost of paddy seed is given below: 

 

Method 

Super Bag Cost (INR) 

Seed (@ INR 20/kg) 1000 

Super Bag( 50Kg @ INR 85) 28.3 (85/3 as SB last for 3yrs) 

Normal Polythin Bag (50 Kg) 0 

Total Cost 1028.3 

Cost Per Kg 20.56 

 
If the farmer earns INR 3 per kg then total price per kg is INR 23.56.  If farmer purchases from market 
then the cost of paddy seed is INR 35 per kg. 

 
4.3.6. Outcomes and Next Steps  

 
OUTCOMES 

 210 numbers of SBs purchased by 50 nos of farmers in Puri with the help of partner 
organization CRS on Jan 2014. Farmers were very happy with the quality of seed they sowed. 
Germination rate rose from 56% to 92%.  
 

 50 numbers of SBs purchased by farmers on 16 Nov 2014 with the help of partner organization 
DHAN Foundation. 

 

 Due to good germination rate Govt of Odisha distributed 500 SBs in Puri district. They found the 
result by attending training program conducted by CSISA.   

 
NEXT STEPS 

 
 Collect data and follow up with stakeholders from Kharif season (Nov 2015) trials.  (Some of 

these were simply learning exercises as data could not be properly collected.) 
 

 Conduct awareness raising Super bags pilots with farmers compared to current farmer methods 
in Puri with CRS and Balasore with DHAN and PRADAN.  (And we also are to be better at 
collecting better data and helping farmers make their own business case whether or not to use 
SBs.)   

 
4.4     Business Model No. 4: Farmer Adoption of Maize Shellers 
 
4.4.1. Problem/Solution 
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Poor and marginal farmers, particularly women in farm families who do postharvest shelling, lack 
suitable options.  Many currently use an inefficient awl and sharp rod that also injures their hands 
and wrists.  Due to shelling bottlenecks, they lose money as they cannot provide maize at right time 
to the market and this labor intensive drudgery occupies much of their time.   
 
Hand-held maize shellers - Low cost, locally fabricated hand-held maize shellers appear to be a 
better promising option and have been accepted after piloting with local women farmers. Not only 
are injuries to hands and fingers reduced but women can now shell 15 kgs/hr  over  only a  2-3 day 
period during harvest, several times more efficient than only manual practices.   
 
Motorized cob shellers - A single maize sheller from Nepal has 
been evaluated and found to be promising, but is in need of local 
design. (See Fig. 59)  A double cob maize sheller from Bihar has 
been demonstrated and need of local level modification for 
varying size of maize cobs in India and to reduce scattering 
losses.  It is powered by a 1-2hp electric motor. A single operator 
can shell 150kg/hr. Due to higher capacity than manual shelling 
and light weight of maize sheller, this business model can be 
used as a door step business for small women farmers. The 
women farmers can use double cob maize sheller for shelling their own maize cobs and then run as a 
business among the women SHGs. 
  

4.4.2   Firm Domain (enterprise unit) 
 

Key partners and Resources - 
 

Kuna Engineering - Identified small scale fabricator. Kuna Engineering (8658161419), Baliapala, 
Balasore. Kuna Engineering is generally design electric operated ODT, tractor trolley and sold in local 
area. Kuna Engineering will help in repair of maize sheller as it is locally placed and also eager to 
design in local level if demand is more. 

 
PRADAN (Professional Assistance for Development Action) – PRADAN seeks to enable poor rural 
families to live a life of dignity. This NGO works with 50-60 women SHGs in Mayurbhanj District, 
Jashipur region. PRADAN is associated with CSISA for all agricultural and livestock activities in 
Mayurbhanj area. The NGO is associated with poor tribal farmers. So for promotion of CSISA 
technology the NGO helps in organizing training for improved technology. Mr Kaustav Datta 
(9778341524) is responsible person from PRADAN Jashipur for agricultural activity.  While we 
conducted no activities with this proposed partner this past year, they can be considered for Phase III 
activities.   
 
Activities 

 
Training, Demo, and Modifications - During the field visit on 13th February, 2014, it was found that 
maize is one of the major crops in Jashipur Area. Women in farm households usually shell maize by 
hand which is a pain-staking process with a lot of drudgery.  To offer them a better alternative 
electric motor operated single cob and double cob shellers were imported from Nepal, and learnings 
from Bihar were also applied to Odisha.  In Baripada, Odisha, a double cob maize sheller (sent from 
Bihar) demonstrated at Sialighati-Baripada on 20 Nov 2014. This machine was also assessed, 
problems indicated by stakeholders revealed that 1) smaller maize cobs in Odisha are difficult to 

 
Fig. 59: Single cob maize sheller 



 

48 
 

shell, 2) the machine produces significant scattering loss of corn kernels, 3) some cobs still had 
unshelled maize kernels left on them.  As a result of these learnings, CSISA PH Specialist Suryakanta 
made some modifications with the fabricator (Kuna Engineering) to the inside concave, and the 
machine design slightly modified to suit varied sizes of maize cobs for more efficient de-shelling.  

 
Exhibitions and Promotions - The motorized double cob sheller 
was displayed at a Farmer’s Fair organized by Govt of Odisha, at 
Baripada, Mayurbhanj on 7-8 February 2014. (See Fig. 60)  Over 
one thousand farmers and other public agency representative 
thronged through the exhibition site during the course of two 
days, during which the modified double cob maize sheller was 
displayed, alongside Super bags and cocoon and with other agro-
machineries being promoted under CSISA.  

 
4.4.3  Value proposition 

 
Value proposition for farmers – Improved all three shelling options allow farm household family 
members, primarily women, a more efficient option that simply using a sharp rod that allows them to 
shell only 125 kgs of maize per day (approximately 1 bag) and subjects them to injury to hands. But 
by using the handheld maize sheller one farmer can shell 250-300 kgs per day. In other hand by using 
double cob maize sheller one can shell up to 150 kg per hour.  
 
Doorstep delivery of shelling services by a light transportable sheller has the potential to reduce 
drudgery and prevent women farmers from getting injured.   

 
4.4.4   Customer Domain 
 

Delivery Channels and Relationships 
 

The fabricator is located in Baliapala, and is used to repair agricultural engines and machines brought 
by farmers. He has his own networks in several surrounding villages for promoting the shelling 
option. So he can be involved in design of single cob and double cob maize sheller in local level. 
Farmers can also get after sale service due to locally placed fabricator.  

 
Customer Segment 

 
Marginal and poor farm household, particular women family members involved in postharvest 
processing of maize, are the main target group here. 

 
4.4.5   Outcomes and Next Steps 

Outcomes  
 

 Farmers in agriculture fairs and during field demonstrations have expressed strong desire to 
test and purchase the shellers (single cob and double cob).    

 

 Six numbers of maize sheller was provided by CSISA for the women farmers in Jashipur and 
Mayurbhanj area on 6 October 2015.  We will monitor and collect data and usage.   

      
Next steps 

 
Fig. 60: Maize Sheller and Super 
Bag in Exhibition at Mayurbhanj 
on 7-8 Feb, 2014 
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 The double cob maize sheller can be shared with OUAT Farm Technical Training Division and 
certified.  This will open the path of inclusion in the farm mechanization subsidy scheme, 
promoted by the GoO and make the machine available across Odisha.   

 

 Identify maize area in Mayurbhanj district for the promotion of Double Cob maize Sheller in 
CSISA Phase III with partner organization like PRADAN, DHAN, BSSS.  Nabakishore, Ag Specialist 
could help in identifying.  

 

 Maize is one of the important crops in Mayurbhanj area. Generally shelling operation was done 
by women with the help of a rod with lots of injury. So introduce Maize Sheller to women 
farmers associated with PRADHAN in Mayurbhanj area in CSISA Phase III to avoid drudgery and 
injury to women farmers. 
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Appendix 1: Research Poster on AFT modification presented at IRC, Oct 28-31, 2014 
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Appendix 2: Training Banner prepared on Modified AFT 
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Appendix 3: Factsheet on AFT 
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Appendix 4 - Contact details of Key Partners and stakeholders 
 
Bihar: 
 

1. Mr. Vijay Pandey (LSP) 
Village- Sikroul, Block- Piro,  
District- Ara, Bihar, Ph: +91 9576324519 
 

2. Kushwaha Engineering 
Owner Mr Ranjeet Singh 
Bihta, Ara, Bihar, Ph: +91 9939978575, 

 
3. Durga Engineering 

Mr. Noorsarai 
Nalanda, Bihar, Ph:  +91 9431687883, 

 
4. Dashmesh Gold 

Madhuban, East Champaran,  
Bihar, Ph: +91 9572686279 

 
5. Rajan Engineering,  

Darbhanga, Bihar, Ph- +91 9204655800. 
 

6. Mr. Kamlesh Rai,  
Last Mile delivery officer Vil- Sikroul, Piro,  
Ara, Bihar  

 
7. Mr Tanvir Naiyer,  

Head, CWS, Rajapur, Muzaffarpur,  
Bihar Ph: +91 9470009990 
 

8. Mr Sunil Kumar  
Area Manager, AKRSPI, Pusa Road,  
Samastipur, Bihar, Ph: +91 9771476642 

 
9. Ms Poonam  

Program Coordinator, BMSS, 
Muzaffarpur, Bihar. Ph: +91 9853278512 

 
10. Mr Ajeet Singh,  

Project Coordinator, CRS Patna office 
Bihar. Ph: +91 9771489884 
 

11. Mr U K Sharma,  
Secretary, VASFA, 
Vaishali, Bihar. Ph:+91 9430864746

 
 

Odisha: 
 

1. Mr Pradyumna Mohapatra (LSP)  
Village Sireyi, Kanas Block,  
Puri, Odisha. Ph: +91 9040511613 
 

2. Father Jojo,  
Director, BSSS, Balasore  
Odisha.Ph:9437544438, 
talk2bsss@gmail.com    
 

3. Mrs Rajshree Purohit,  
Program Officer, CRS, Bhubaneswar 
Odisha, Ph: +91 9437496288 

 
4. Mr. Bamdeo Panda,  

Owner, Balaram Engineering,  
Nimapada, Puri, Ph: 9437178934.   

 
5. Mr Kuna,  

Owner, Kuna Engineering, Baliapala 
Balasore, Odisha. Ph: 8658161419, 
 

6. Mr Kaustav Datta   
PRADAN Jashipur, Mayurbhanj. 
Odisha. Ph: 9778341524 

 

 
 
 
 



 

54 
 

Appendix 5: Different parts of ODT after modification with Benefits. 
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Appendix 6: Fact Sheet on Postharvest Threshing Options for Paddy 
 

 

 

 

 

 

 

 

 

 

 



 

56 
 

Appendix 7: Factsheet on Open Drum Thresher 
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Appendix 8: Introduction to Open Drum Thresher 
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Appendix 9: Banner on Details and Benefit of Open drum Thresher for Agri Fair. 
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Appendix 10: Banner on Introduction of ODT to women farmers. 
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Appendix 11: Research Poster on Piloting of improved ODT in Bihar presented at IRC, Oct 28-31, 

2014 
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Appendix 12: Banner on Super Bags and Cocoon 
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Appendix 13: Info Sheet on Super Bag in Hindi for farmer’s awareness 
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APPENDIX 14 – Banner on hermetic storage cocoon 
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Appendix 15: Banner on Super Bag and Cocoon to present in Agri Fair 
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Appendix 16: Info Sheet on Cocoon in Hindi for farmer’s awareness 
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Appendix 17: Factsheet on Different Storage Options 

 

 



 

67 
 

Appendix 18: Factsheet on Handheld Maize Sheller. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

68 
 

 
Appendix 19: Banner on Good PH practices 
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