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The AflaSTOP: Storage and Drying for Aflatoxin Prevention (AflaSTOP) project is
identifying the most promising storage options to arrest the growth of aflatoxin and
designing viable drying options that will allow smallholder farmers to dry their grain to safe
storage levels. The project works to ensure that businesses operating in Africa are able to
provide these devices to smallholder farmers. It is jointly implemented by ACDI/VOCA and
its affiliate Agribusiness Systems International (ASI) under the direction of Meridian
Institute. For more information on AflaSTOP and other key reports and resources, visit:
www.acdivoca.org/aflastop-publications.


http://www.easydry.org/
http://www.acdivoca.org/aflastop-publications

RWANDA BACKGROUND INFORMATION
Maize is and has been a priority staple
crop in Rwanda since the 1960s, despite
the fact that 90% of the country’s

cropland is on slopes.! It is grown in " REPOBLIC
nearly every district of the country, with o
Kayonza, Nyagatare and Kirehe districts
in the East being the core producers.
Consumption of maize, pegged by the
government at 550,000MT in 2012, has
continued to outpace production, with the
country dependent on imports from
surrounding countries, such as Uganda.
At the same time, Rwanda is also a

UGANDA
= Nl
TANZANIA

\\\ e PN “O
) MKIGALI *oor=2

Ko

) Gakom )
/ 0

supplier of maize and maize flour to TANZANIA
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Burundi, and Eastern DRC. africaguide.com B URUNDI K
Land under maize cultivation has
Rwanda increased substantially, and yields in
Cereal production the country have grown from around
TR 2016 DO 1.6 tons/hectare to almost 5
average 2015 estimate 2016/2015 | tons/hectare in some areas, largely
000 tonnes percent due to improved use of inputs
Matzs sso | k0 8o c (improved seeds and fertilizer) and
Sorghum 148 145 150 3 better land and water management.?
Rice (paddy) 85 97 105 8 While production peaked at
Others a4 77 77 0 . .
! 667,833MT in 2013, it decreased to
Total 877 | 869 912 5 Ul

480,000MT in 2014, but in
“j:j it e SR T 2015/2016, rebounded with maize
' experiencing 5% growth. This growth
is likely related to efforts from the Government of Rwanda to increase production
sustainably through the already mentioned use of subsidized fertilizer and improved
seed varieties, as well as through programs designed to reduce post-harvest losses and
improve the marketing ability of rural farmers.

With regard to production cycles, there are two main maize growing seasons in Rwanda,
as shown in the graphic below, with Harvest A below running up against the next long
rainy season, which makes crop drying more difficult and pushes up losses due to mold.
In fact, the APHLIS project (African Postharvest Losses Information System) observed
losses 3.2 months after harvest around 4.9% in Rwanda, compared to 2% in Tanzania,
with the potential of reaching 0% with the right post harvest practices.® Similarly, the
FAO has concluded that due to climate change and more extreme weather in Rwanda
“harvesting is now taking place at wetter times of the year, which means that farmers
can no longer dry cereals and pulses to safe moisture- content levels for storage.™

1 Slopes range from 5 to 55 percent. http://www.fao.org/3/a-i5900e.pdf
http://lwww.rdb.rw/fileadmin/user_upload/Documents/Agriculture/Maize%20production%20and%
20processing.pdf

3 http://lwww.erails.net/RW/aphlis/aphlis/Home/

4 http://lwww.fao.org/3/a-i5900e.pdf
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Provided this context, local smallholder farmers are increasingly demanding drying
services. This has prompted the emergence of multiple private sector commercial drying
locations; an explicit crop price differentiation based upon moisture and quality; and
distributors selling specialized and portable crop-drying devices targeted to the
smallholder farmer market (i.e. small batch dryers). For example, the East African
Commodity Exchange (EAX) has eight warehouse facilities that are equipped with dryers
with a set list of fees that includes the cleaning and drying of maize at their warehouses -
and their costs are above the potential cost of using the EasyDry M500. There are also
other private sector players that are using dryers (e.g. ENAS Ltd., Prodev-RWANDA
Ltd), and they supply a limited number of millers who offer higher prices for dried maize,
rewarding the seller for their drying efforts.

WHAT IS THE EASYDRY M500?
AflaSTOP developed the EasyDry M500 as an open source technology that can dry
maize in batches of 500kgs, lowering the moisture level from 18 to 20% to approximately
13.5% in 3 hours (the lower initial moisture level, the shorter the drying time). In addition,
early tests have demonstrated that smallholder farmer
maize, which had been dried on an earlier prototype of
the EasyDryM500, had 77 percent less aflatoxin 2 to 3
months later than maize traditionally dried, and 51
percent less aflatoxin than maize that had been dried
on an impermeable plastic sheet. However this needs
further investigation prior to claiming mechanical heat
based drying as an aflatoxin mitigation technology.

With regard to logistics, it has been designed to be
transported easily and can be loaded onto two
motorbikes. It has a small petrol engine, which uses
about half a liter of petrol per hour to power two fans,
and burns about 11kgs of maize cobs per hour to
provide the heat, which dries the maize. The design is
relatively simple and can be manufactured by a similar,
informal manufacturer of a sheller, or chaff cutter.
These manufacturers are informal and have lower overhead costs than formal
manufacturers. However, the informal sector has little ability to market and build
awareness of a new product.




If the farmers have access to electricity, the dryer can replace the petrol engine with an
electric motor, which reduces the cost of operations. In Kenya the cost reduction to the
farmer per 90kg bag would be about $0.33, however the farmer will then incur the
electricity price which would mean over all the price would be about $0.25 / bag lower. In
Rwanda only 18% of the total population has access to electricity, so an electric motor is
less of an alternative.®

MANUFACTURING OF EASYDRY M500

The EasyDry M500 is not a difficult machine to manufacture and therefore fabrication in
the informal sector does have some advantages, as well as disadvantages, compared to
the formal sector. First, the costs of manufacturing in the informal sector are generally
lower, since those operating in the area do not pay taxes either on their end products or
on any staff employed. The informal sector also keeps very low inventories, only
manufacturing the more expensive items by request. The two big disadvantages of the
informal sector for manufacture relate to its inability to market a product and build
awareness around a new technology, as well as the potential inconsistencies in
manufacturing, which increase the risk of a buyer purchasing a machine which does not
work as efficiently as it should.

Accordingly, the formal sector has higher costs both in manufacturing but also in
investing in marketing and
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A final consideration as related to manufacturing is finance. The formal sector generally
has access to financial instruments, which ease both their own cash flow constraints,
and those of potential buyers by enabling the latter to spread payments over a number
of years. Moreover, potential buyers have the ability to leverage the original cash
available to purchase additional machines (e.g. if a buyer has $1,200 through financing
that could be used to purchase three machines putting a 30% deposit on each machine,
rather than buying a single machine outright for $1,200). The informal sector, whether
the manufacturer or the small informal business entity, do not have the same access to
financing, have a fear of financing, and would require specific capacity building to even
consider trying to access such resources.

EASYDRY M500 PART SOURCING & ASSEMBLY

5 http://data.worldbank.org/indicator/EG.ELC.ACCS.ZS



AflaSTOP conducted market research in Rwanda to estimate the cost of manufacturing
the EasyDry M500 informally as compared manufacturing the same dryer in Kenya. For
the most part, it was found that the materials needed to build the dryer could be sourced

in Rwanda. Nevertheless, as compared to Kenya, initial analysis indicates that the
manufacturing costs in Rwanda are at least 85% higher. Our assumptions as to why
these prices are higher include the cost of the major components, which are all imported
via Mombasa port where EAC duties and VAT are applied and then transported
significantly higher distances to Rwanda, as well as the fact that Rwanda has a smaller
industrial sector where the turnover is lower, hence the need for a higher profit margin
(for example the 5.5hp engine in Kenya is around $90, in Rwanda its around $170).

Informal Manufacturing Costs for EasyDry M500 by Country

Kenya Tanzania Uganda Rwanda
Materials $511 $630 $688 $1,027
Labor $140 $251 $195 $341
Transport $15 $15 $17 $15
Profit* $130 $176 $177 $274
Total cost $796 $1072 $1077 $1,657

*Presumes 20% profit margin, however individual manufacturer profit

requirements may vary

Given the high manufacturing costs in Rwanda it is actually cheaper to manufacture in
Kenya in the informal sector, pay 18% VAT and 5% withholding tax which equates to
about $190, which comes to $986 — transport on top of this of about $200 gives a final
price of $1,180 and would be less than manufacturing in Rwanda informally or formally.

MARKET DEMAND FOR DRYING
SERVICES

As previously mentioned, there is a growing
demand for drying services in Rwanda and
drying maize does appear to be problematic
for farmers due to the climatic conditions often
experienced during the harvest season. For
this reason, smallholders do recognize the
value in drying maize for home storage, and
later sale and/or consumption due to drier
maize experiencing lower levels of
loss/spoilage. At the same time, maize buyers
in the market, such as clients using the EAX
and ProDev, do pay a premium for better-dried
maize, but farmer knowledge of buyers outside
these two, such as MINIMEX who pay a larger
premium for drier maize, seems spotty.
Consequently, most farmers immediately sell
50 to 70% (possibly more) of their maize at
harvest to a trader due to extreme cash needs,
instead of drying and benefiting from their
stored maize through future consumption and
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and staff, their “drying only” fee is higher than ProDev at 5 RWF/kg/1% ($6.10 / mt) drop
verus ProDev’'s 2 RWF/kg/1% ($2.44 / mt) pricing. Additionally, they charge re-bagging
and handling fees of 5 RWF/kg each ($6.10 / mt). This makes them expensive as a
“drying only” service versus ProDev, although they are not necessarily comparable.

That said, as far as the economics of drying, the analysis below computes the break-
even pricing for a farmer in delivering their crop to a local dryer/buyer (ProDev) versus
selling at farm gate to a trader. As can be seen, a premium of 23 RWF/kg ($28 / mt) is
needed to reach break-even (ProDev’s premium of 30 RWF / kg ($36.59 / mt) less the
transport and handling of 9 RWF / kg($10.98 / mt)). This is very close to the market
premium quoted for ProDev. Thus, there is little/no incentive given the ProDev pricing.
However, if farmers are able to sell their cleaned and dried maize to MINIMEX directly,
the economics are much more attractive, even when the costs of transport and handing
for farmers would also increase.

Weight Loss/kg Wet Maize (kg)| -0.05

Starting Moisture|  18% Wet Maize Price (RWF/kg) 220
Ending Moisture| 13% Cost to Dry/kg for 5% Drop 10
Moisture Change| -5% Value Lost in Drying -11

Transport Cost/kg (RWF) 8
Loading/Unloading Cost/kg (RWF) 1

Break-Even Price/kg Dry Maize 250
BE Premium (RWF/kg) Dry Maize 30

Premium (RWF/kg) ProDev| 20-35
Premium (RWF/kg) MINIMEX 65

THE COST OF THE DRYING SERVICE

Given the presence of a price differential for maize based on moisture level and quality,
multiple private sector commercial drying locations have been established. GrainPro,
Inc. also sells specialized and portable crop drying devices, which target the smallholder
farmer market (i.e. small batch dryers). Based on AflaSTOP’s research, the EasyDry
M500 compares favorably with the other commercial and farm-based alternatives in the
market, largely based on the flexibility it lends to the smallholder by enabling him/her to
sell to any buyer and not be forced to accept the price paid by a buyer, who is also
drying the maize. Examples of other dryers on the market include the GrainPro Solar
powered bubble dryer and the GrainPro “collapsible dryer case,” which is similar to a
tarp but cannot really be compared to the EasyDry M500 and the bubble dryer, given
that it cannot operate in wet environments. Costing scenarios for all devices on the
market for the commercial operator in Rwanda can be found in the table below.



1USD = 820RWF
Grain Pro Grain Pro
Solar Bubble  Solar Bubble Grain Pro
EasyDry M500  (claimed) (experienced)  Dryer Case

Batch Size (kg) 500 1,000 1,000 1,500
Drying Time: Claimed (hours)* 3 8 8 8
Drying Time: Experience (hours)? 3 16 16 8
Annual Working Days 40 40 40 40
Annual Volume (kg): Claimed 60,000 40,000 20,000 60,000
Upfront Cost| 1,180 | 3498 | 3,498 | 585 |
Operating Costs:
Labor/batch 0 0 0 0
Transport 0 0 0 0
Fuel 394 0 0 0
Maintenance/Year 142 0 0 0

Drying Cost/mt with Upfront Cost
Amortized Over....

1 Year 28.59 87.46 174.92 9.76
3 Years 9.53 29.15 58.31 3.25
5 Years 5.72 17.49 34.98 1.95
7 Years 4.08 12.49 24.99 1.39

* 4% moisture drop

Note: Labor and transport for each device is similar, thus it is not included for a comparison
analysis

As shown above, there are multiple factors influencing the cost parameters around
selling the EasyDry M500 drying service. First, local transport may be more problematic
in Rwanda versus Tanzania and Kenya, given the lower availability of motorbikes or
alternatives. Outside of Kigali, the major mode of hired personal transport is bicycle.
Second, farmers may not be as willing to provide shelled cobs for “free” fuel, as they are
used as a source of cooking fuel and appear to have a value. Thus, “free” usage of cobs
cannot be assumed. Third, the Managing Director of Voluntuos Agricon, a contract field
preparation services company, has found that their machinery (i.e. tractors) in Rwanda
has a shorter-life lifespan, and higher costs of maintenance and repair due to heavier
handed use so maintenance costs may be higher than anticipated.

In regard to the cost of available drying services, AflaSTOP compared the EasyDry
M500 to other farm-based and commercially available drying alternatives. Our analysis
found that as a cash-purchased device, the EasyDry is superior to the Bubble Dryer on a
per kilogram basis, as shown in the table below.® Furthermore, offered as a service at a
cooperative, the EasyDry M500 per mt cost is more competitive than the GrainPro
bubble dryer.

We then compared the cost using the EasyDry as a service similar to commercial drying
options such as Prodev and EAX, where the operator is paid a wage, and owner makes
a profit sufficient to replace the equipment. The cost/kg of the EasyDry M500 under the

6 This analysis assumes purchase by an independent service provider who in addition to direct labor,
finances 70% of the device at 20% interest and wants a daily profit equal to that paid to the laborer (USD
8/day).



purchase-of-device scenario is preferable to that of EAX but inferior to that of ProDev.
However, it is important to note that the ProDev price is not comparable in that it
assumes that ProDev is also purchasing the maize, which it does at a discount. For this
reason, the ProDev drying price looks quite cheap, but this is offset by the lower price
paid for the crop. Under the service-provider scenario, the EasyDry M500 has the added
advantage of being available close to production and therefore means you are not
transporting additional water.

Assuming that the MINIMEX premium paid for dry maize is a better reflection of the
“open market” price versus that of ProDev, AflaSTOP analysis finds that drying with the
EasyDry or with EAX would provide the farmer with increased profitability. Maximized
profitability would be with a purchased EasyDry M500, for example if bought by a
cooperative for use by its members.

\ All Figures in USD for a 4% Drop in Moisture |
Grain Pro Grain Pro
Solar Bubble  Solar Bubble
EasyDry M500  (claimed) (experienced) EAX

Drying Solution Type Devices Service
Upfront Cost (USD) 1,180 | 3,498 | 3,498 n/a
Device Purchased: 3 Year Amort.
Device Cost Amortization/kg 0.007 0.029 0.058 n/a
Labor/kg 0.0053 0.0080 0.0160 n/a
Variable Cost/kg 0.0089 0.0000 0.0000 n/a
Total 0.021 0.037 0.074

Service Provider

Financing Add-On 0.003 0.012 0.024 n/a
Profit Add-On 0.005 0.008 0.016 n/a
Drying Service Cost/kg n/a n/a n/a 0.024
Handling & Other Charges/kg n/a n/a n/a 0.012
TOTAL COST/kg 0.029 0.057 0.115 0.036
TOTAL COST/mt 28.9 57.4 114.8 36.4
Value of MINIMEX Premium/mt
Versus Wet Maize 79.3
Versus ProDev Dry Price 36.6

Therefore, a cooperative using the EasyDry M500 at the aggregation center at a cost of
between $21 — 29 / mt (depends on model, financing costs etc) could then deliver to
Minimex and receive over $40 / mt profit given transport costs are unlikely to be that
much higher than delivering to Prodev.

Furthermore, if the cooperative was to have three machines at one location and dry a
minimum of 4.5mt per days the operating costs go down since you only need one
operator and a more lowly paid assistant to handle 4.5 mt instead of 1.5mt.



CONCLUSION

The prospects for commercialization of the EasyDry M500 in Rwanda appear to be good
given the support from the Ministry of Agriculture for drying, and the price premium in the
market for dry maize, however the following should be investigated further:

91 Due to time limitations only the Eastern Province was visited. Although it is a
principal maize growing region, it would be advisable to investigate other regions
of significant supply

1 The market price differentiation for dried maize across the country, as well as the
exact volumes dried by the private sector companies, in order to better gauge
expected demand and how the EasyDry M500 compares economically

1 The actual field performance of GrainPro products, as compared to the EasyDry
M500

1 How smallholders drying with the EasyDry M500 and then using the EAX
warehousing system could benefit farmers (or cooperatives), while reducing the
cost of using EAX for all grain related services

1 Whether farmers/cooperatives really ‘want’ to market their grain to get the best
price possible — or simply want to sell it as quickly as possible

1 Lastly, how to engage with cooperatives, which are much more prevalent (and
government supported) in Rwanda, and may help resolve some of the issues
around transport and potential “bad treatment of machinery” by reducing the
number of set-up and takedown cycles.

While the main ‘wet’ harvest in March and associated difficulties drying maize makes the
EasyDry M500 a potential useful technology, there is an obvious question as to how the
EasyDry can be fabricated in Rwanda at a price that is cost-competitive and that farmers
and/or cooperatives can also afford. Given the manufacturing premium in Rwanda of at
least 85% on average as compared to Kenya, it appears that in order to provide cheaper
drying services, importing machines from Kenya may be more economical. The
possibility of cooperative-owned machines LI S

with longer repayment expectations may also
help to mitigate the very short number of
years in which an entrepreneur expects to
recoup their investment, thereby reducing the
cost of the service per bag as well.
Furthermore, provided the government’s
promotion of block farming and farmers
corresponding rapid delivery to aggregation -
centers, it is possible that cooperatives would -
need to purchase multiple dryers in order to
process large volumes quickly — with the
presence of multiple machines operating in
one location helping to reduce operating
costs.

Finally, for farmers and/or cooperatives to adopt the EasyDry M500 drying service as
part of their post-harvest handling process (and for SMEs to buy drying machines), there
needs to be sufficient demonstration of the technology so that farmers can see for
themselves that the dryer does not damage their maize in any way which would prevent
them selling it at the highest price possible. This would also help to generate interest in
purchasing the dryer.



