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Abstract

Quiality is the most important parameter in the dadffee trade. The quality of coffee is
determined by 40% in the field, 40% at the posvésir primary processing, and 20% the
secondary processing. This underscores the impmartasf primary processing in
enhancing the quality and value of coffee. The psepof this study was to examine
coffee processing methods, evaluate constrainfgrdoessing, determining the type of
processing methods used by small scale farmergl@tidct coffee by regions. Twenty
four farmers were interviewed from the coffee gnogvarea, discussions were took place
with general manager of Oromia Coffee farmers’ Gapve union and sales and
marketing manager for the company called Addis ExgpoAddis Ababa, Ethiopia. The
survey revealed that the methods of coffee proogssi Ethiopia are Sun-drying of
unpulped cherries and wet processing, of which @&ymg is preferred by farmers.
Washed coffee accounts for 30% while sun-dried @ecfor 70% of all processed coffee.
OCFCU helped constructing processing facilitieghe Oromia. The key differences to
coffee processing are lack of coffee processingjitias, high costs of materials for
constructing the raised drying beds, limited tecahknow- how and long distance to the
few processing facilities. Coffee processing canirbproved through investment by
provision of financial resources to purchase thiigte equipment and training so that
the necessary technical, financial and commera@aglability would be created for the
sustainable management of the coffee processinlifiegcwhich are in progress in the
Oromia Coffee farmers’ Cooperative union (OCFCWJ dechnoServe Coffee Initiative
Ethiopia with the support of the Bill and Melinda®s Foundation.

Key words:Coffee, sun-dried, wet processing, coffee qualt¢FCU, processing
technology, Ethiopia



Abstrakt

Mriviw s

uréena ze 40% oblasti, 40% primarnim posidizym zpracovanim a 20% sekundarnim
zpracovanim. To Zdaziuje dilezitost primarniho zpracovaniipvysovani kvality a
hodnoty kavy. Cilem této studie bylo prozkoumaitisqby zpracovani kavy, zhodnotit
omezeni fi Upravach, ufit typ zpracovatelskych metod pouzivanych drobnfamé&i a

v neposlednifad evaluovat odliSnost kavy podle regionVe tchto tezich bylo
dotazovano 24 zetdélca z oblasti, kde se kavagiuje, bylo diskutovano s generalnim
feditelem DruZstevni farmigké unie pro §stitele kavy Oromia (OCFCU), a s obchodnim
a marketingovymieditelem spolénosti zvané Adis Exporter: Addis Ababa, Etiopie.
Prizkum ukézal, Ze metody pouzivan&zpracovani kavy v Etiopii jsou suseni nedrceny
treSrt na slunci a zpracovani za vlhka, z nich#irgzené suSeni je zewflci
uprednosiiovano. Vyprana kavaredstavuje 30%, zatimco sluncem suSena 70% veSkeré
zpracovavané kavy. OCFCU se podili na budovatizesai pro zpracovani kavy v
Oromii. Klicové rozdily ve zpracovani k&vy sjpeaji v nedostatku z&zeni na zpracovani
kavy, vysokych nakladech na material pro vystavbyvysenych susSicichukek,
omezenych technickych znalosti a velkych vzdalénost malému mnoZstvi
zpracovatelskych 2&eni. Posklitové zpracovani kavy lze zlepSit ph@stnictvim
investic do nakupu pi#bného vybaveni a Skoleni farfdPotebnymi technickymi,
finanénimi a obchodnimi schopnostmi by doslo k vyem udrzitelného managementu
pro zd&izeni na zpracovani kavy, které je ve vyvoji v ute¥ni farméské unii pro
péstitele kavy Oromia (OCFCU) a IniciativTechnoServ Cofee Etiopia, podpoé
nadaci Billa a Melindy Gatesovych.

Kli¢ova slova kava, girozené suSeni, mokré zpracovani, kvalita kavy, OGQF
zprcovatelské technologie, Etiopie
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Preface

Coffee is the second most traded commodity in tbddvmarket after petroleum. More
than 80 developing countries produce and expotbithe world market. For many of
these countries, coffee is the most important sofchard currency one of which being
Ethiopia (Berhe, 2010).

In fact, Ethiopia is endowed with environment shiliéafor producing different varieties

and flavor coffee beans in general and Arabicaeeoffi particular. In the international

market, there are some unique flavor coffee bednshnare favored by many consumers.
These include: floral, sweet, mocha, winy, andtjrutthiopia can produce all these and
other types of beans. This is due, among otheg#hito its diverse ecological features
such as suitable altitude, ample rainfall patteopjmum temperature and fertile soils
(Berhe, 2010).

In Ethiopia, coffee is grown predominantly on snsmle farms with limited and
fragmented land holdings, little access to inpund w prices. It is produced in various
production systems, predominantly mixed plantingth vether crops and shade trees
Thus, the majority of coffee production (90%) corfresn the smallholders while the rest
is produced by large-scale producers (state famuk iavestors). Ethiopian coffee is
processed and exported in two processing techniquesely, natural sun-dried (70%)
and washed (30%) coffees (Kufa, 2004).

In Ethiopia, a large segment of the populatiomiglved in the coffee industry due to the
importance placed on the sector. The Coffee sastprivileged with the advantage of
receiving government support for research, infastmre improvement, financial and
manpower contributions, quality control systemsd guublicity. The creation of the

Coffee and Tea Authority proves this fact and ohet® objectives is to support the
production and trade of coffee as well as reseeffdnts (Aycheh, 2008).

In Ethiopia, technologies of coffee processing loe¢n explored in a significant manner
in the development of automation in agriculturald afbod industries. Particularly,

viii



Ethiopian coffee quality inspection is based orditranal ways of classification and
grading system (Aycheh, 2008).

Quality is the most important parameter in the \Wadffee trade. The quality of coffee is
determined by 40% in the field, 40% at pamtvlest primary processing, and 20%
at secondary processing. This underscoresntpertance of primary processing in
enhancing the quality and value of coffee ¢khe et al., 2007).

All'in all, quality is a summative index of charagstics of coffee, such as its appearance
in the raw, roasted, and liquid states and qualit@mprising factors such as aroma, body,
and acidity. Quality coffee depends on the varietwironmental factors (soil, altitude),
insect or fungal attack, nutritional factors, andthod of processing, drying hulling, and
grading. Although it is possible to overcome thBuence of these factors by adopting
improved cultural practices, correct processinghmégue is necessary to provide
deterioration in quality. Faulty processing cambrabout deterioration of even the best
guality coffee. Proper processing in the plantatican go a long way to preserve and
enhance the inherent quality of good coffee (Chadaty et al., 2003).

Therefore, the implementation of coffee processeapnology in the sector will have a
paramount importance to facilitate commercial anés by increasing efficiency, to
sustain dependability of customer preferences amdamote the market.



Chapter 1. Introduction

1.1. Statement of the Problem

Needless to say, Ethiopia is one of the Least @esl Countries in the world. Its
economy is based on agriculture. As such, the seotatributes about 45% to the GDP,
85% to employment, 85% to export, supplies raw nmadteto the manufacturing sector
and food to the urban population (Ethiopian Fordigade manual, 2007).

During the period 2002-2007, the leading exportdpaod of the country was coffee. For
example, during in the year 2007 the share of tiggdst contributors to the export
earning of the country was coffee 36%. In absoligens this means that coffee
accounted for USD 424 million in the same year. (2806/2007).I1t is therefore
abundantly clear that export earnings from coftdedominate.

Currently, the total area of the country coveredcbifee is estimated to be more than
400,000 hectares and the total production at 3B0{0ds per year. Annual exports
approached 180,000 tons in 2006/07, a rapid rismpeoed to 58,000 tons in

1990/91(Ethiopian Foreign Trade manual, 2007).

Preliminary studies show that there is an amplenrdo increase coffee production
through area expansion, productivity improvements through further processing. Only
less than 4% of the estimated 12.5 million hectafdsighly suitable land is covered by
coffee at the moment; and if the current 5-6 qusft@ctare yield could be improved to
10-12 quintals/hectare achieved by similar coffagety producing countries like Kenya,
it is possible to double the current level of tatatput from the existing cultivated land
area and quality coffee processing by developing teehnology and system. The study
will give its own effort for successful conclusidor Ethiopia to harness huge benefits
from its natural resource endowment



Introduction

1.2. Significance of the Study

Coffee processing is always related with thedifeoffee producers in Ethiopia and the
practices hadeen primitive or traditional for so many centurfes known or unknown
reasons,or related with the country’s undevelopnaamditions. This study therefore
makes an attempt to contribute to the field anthecourse of the research work identify
areas that need the attentions of researchersasthth pros and cons will be understood
and recommended to different coffee processingn@olgy particularly helping the poor
agricultural dependent farmers. In addition to teatributions to the understanding of
the new development in coffee processing center.

1.3. Scope of the Study

Quality in terms of coffee is the most importantgmeter in the world coffee trade. In
Ethiopia coffee quality suffers as a result of leage being taken for the trees and during
harvesting and processing. About 40% of the qualitgoffee is determined by primary
processing, while the other 20% and 40% is atteithud secondary processing and field
practices respectively (Musebe et al., 2011). Toggse of this study is to examine
coffee processing methods, distinct coffee by megjidinding the cooperative support in
terms of coffee processing technology. The studyasically concerned with analyzing
the present coffee processing methods in the Hthioging by small scale coffee
producers. In addition concern with analysis theinty’'s new coffee processing
technique related with new technology if availabldjch has a positive impact on coffee
quality for domestic and international coffee traBet the research intends to include
some comparison with other countries processindnoastand comparing the technology
with coffee quality. Then if there are any diffeces which the study will show may fill
the gap of new ideas in the processing field.



Chapter 2. General Principles of Coffee Processing

The two commercially well-known coffee species Arabica, which originates from the

Ethiopian Massif, and Canephora, more commonly knaw& Robusta (Mattsson et al.,
2003). The first grows in uplands at over 600 ntuale with a temperate climate, but at
1000 m and higher gives better quality. The watertent of the whole ripe fresh cherry
is about 65%. Arabica, generally grown at highéituales, is weak-bodied, acidic and
aromatic coffee. Its caffeine content is low (Wietg 2004). Canephora, mainly
represented by the Robusta variety, is a lowetudi coffee. It is full-bodied, but

bitterer, less aromatic.

Coffee processing target to lower the water contdriresh cherries to a level which
allows the preservation of beans (about 11-12%Myoxeng all the covering which
surround the beans and arranging the beans acgdamarket desires. In general when
the coffee processing takes place, the two cofssng are usually found in each fruit,
and each bean is covered with a thin closely §ttskin called silver-skin. A second
yellowish skin, the parchment, loosely covers tiheesskin, the whole being covered in
a pulp which forms the flesh of the cherry (Ashwp2009).

After harvesting, different kinds of systems aredi$or processing: natural coffees are
drying processed and washed coffees are wet-predessre recently semi-dry (pulped
natural) process has been introduced (Wintgens})200



General Principles of Coffee Processing

2.1. Harvest Period and Yield Estimation

The early assessment of coffee yields is impofianproduction and commercialization.
This can also be useful both to prognosis prodoctiod agricultural experimentation.
From the beginning of plantation, these estimatesuaeful for the farmers to know, as
early as possible, the benefit of their crop.

In an industrial plantation, of a cooperative orcoffee-growers associations, this helps
them to determine more precisely the logisticalptieg for transport and post-harvest
treatment. On the national scale, early coffee dstrassessments allow the responsible to
fix and negotiate the price of green coffee.

2.2. Harvesting (Primary Processing)

Coffee harvesting differ depend on its objectivagtte method of processing (Wintgens,
2004). Each year coffee is harvested during thesdason when the coffee cherries are
bright red, glossy, and firm. Ripe cherries arbagitharvested by hand, stripped from the
tree with both unripe and overripe beans, or al tbffee beans are collected using a
harvesting machine. These processes are calledtigelepicking, stripping, and
mechanical harvesting, respectively (Reddy, 2010).

The goal is to harvest all fresh, ripe cherriedwilite lowest damage to the tree, regardless
of the processing system which is mentioned in #bt®ve. With the harvesting
technology available today, 100% cherry harvestimay be only achieved by selective
hand-picking, which mostly corresponds to the megpensive option available
(Wintgens, 2004). In the situations where labothigatened or expansive in relation to
coffee prices, selection may have to be ignoredrsge and over-ripe cherries (unripe,
ripe and over-ripe) have to be picked at once. Hawnedhe choice of harvesting practices
on selective hand-picking is the only chose fordbentries producing washed coffees.



General Principles of Coffee Processing

2.2.1. Manual Harvesting

A coffee plant usually starts to produce flowerd $ears after it is planted, and it is from
these flowers that the fruits of the plant (coftdeerries) appear, with the first useful
harvest possible around 5 years after planting. diregries ripen around eight months
after the emergence of the flower, by changing rcblam green to red, and it is at this
time that they should be harvested. The two mostngonly used manual harvesting
techniques are selective harvesting and stripgRegidy, 2010).

2.2.2. Selective Harvesting

Selective harvesting contains of the hand pickihgpe cherries only. In the harvesting
season every tree is visited numerous times, 0 times in some countries, (Wintgens,
2004) and only the ripe cherries should be selelstipicked each time. The cherries are
put into bags or baskets usually seized at waial Iby the pickers. At the end of the
harvesting season one final collection of all clestrirrespective of their degree of
fruitions, usually takes place.

One person can selectively collect from 50 to 1§@kfresh cherry or 6-7 baskets collect
per working day (Reddy, 2010). This variation id naly due to individual skills and
training but also to the regularity of maturatitime yield per hectare, tree density and the
gradient of the slop, however in the process a Ispetentage of unripe and over-ripe
cherries is to be expected.

2.2.3. Stripping

Stripping involves of removing all the cherries g@et on a branch regardless of their
degree of ripeness. This system normally has oné/mcking round. The cherries at all
maturation stages are dropped either directly éogtound, which is prepared, or onto
plastic sheets or cloth spread under the treegshdétime the weather is optimal then,
coffee is collected soon after harvesting, alseide effect in terms of quality when the

5



General Principles of Coffee Processing

cherries are dropped to the ground. A person cgntsttween 120 and 250 kg of cherries
per working day (Wintgens, 2004).

2.2.4. Mechanical Harvesting

Two alternative technologies for mechanical coffeevesting found nowadays, large
mechanical harvesters on wheels and light hand{reidesters (Wintgens, 2004).

2.2.4.1. Large Harvesters on Wheels

These large machines with their own engines, mad@ally in Brazil, then in the U.S.
and more recently in Australia have been in theketdior over two decades (Wintgens,
2004).

In the self-boosted machines the arrangementasstvaking heads, one on each side of
the coffee row, dropping coffee onto a fish-platdlection system which unloads the
cherries into a transference system that lifts theran air-filled separator to discharge
leaves and other light layers and to load the ctdemries into bags or boxes.

This kind of total harvesting system is measuredhieypercentage of cherries that should
have been collected which are left on the tred. ieahoval is nearly impossible unless a
large percentage of unripe cherries are removedilandree is damaged. In this case a
second round is still required to avoid losing fdrthe crop. The system can damage the
coffee tree with vibration speed and also skillstleé driver’'s. Leaf removal is also
unavoidable. However, the damage sustained by gilans which have been
mechanically harvested for many years has not begorted to affect yields (Wintgens,
2004).



General Principles of Coffee Processing

2.2.4.2. Light Hand-held Harvesters

This new system is commercially sold and functignim Brazil since 1995 and its use is
increasing, especially in areas where the slopdraedspacing do not allow the use of the
larger machines on wheels. In spite of widespregdstin Colombia, Guatemala and

India, the system is yet to be introduced on a ceroral scale in countries other than
Brazil (Wintgens, 2004).

Hand-held harvesters may be used in all conditionffee trees of all heights and any
spacing between trees in addition, cause less danmaghe trees than harvesters on
wheels.

2.2.5. Picking Coffee from the Ground

Cherries are manually or mechanically dropped te ¢mnound, then collected and

conveyed to the next processing stage. In casesewhats are used to cover the ground,
they are used to collect the cherries manually @mdaded into trucks, carts or bags
depend on the available materials. If the cheresdropped directly on the ground or
left behind by the harvesters on wheels, they hHavbe either raked up or collected

manually or by machines.

2.3. Dry Processing

Most often the dry process is used after non-sgkedtarvesting, i.e. after stripping or
mechanical harvesting (Wintgens, 2004). In thisecashen the coffee reaches the
processing line it is a mixture of unripe, ripegeovripe and partially dry cherries along
with leaves and sticks and as well as stones wlhéfieecis harvested directly on the
ground.

The objective of dry processing is to clean thdemtherries and to separate them, to the
extent possible, according to their moisture cont€herries at different moisture levels
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are then dried separately to obtain a regularlgddproduct. However, many natural
coffee producers simply ignore these steps andigtly from harvesting to drying
without any cleaning or separation (Wintgens, 2004 cleaning of coffee cherries is
performed by winnowing, sifting and flotation.

2.3.1. Winnowing

The self-boosted harvesters have their own winngwercollect coffee from the ground,
i.e. their own systems to clean the freshly haeastherries by blowing off light skins.
Other harvesting systems require separate winnoufdfe volumes harvested are large
or the content of foreign matter is significaBeparation of light layers: dust, light sand,
leaves; sticks are performed bither blowing or sucking out foreign materialstwihe
help of an air current created by a fan.

The separation of other layers, larger or smalentthe cherries, is obtain by two
vibrating screens, one with holes bigger than therrees, which holds the larger
impurities: stones, big sticks, and one with haewaller than the cherries, which holds
the cherries themselves and lets small layers: sms$ through. The two cleaning
devices, fan and vibrating screens, are arrangedifferent sequences by various
suppliers (Wintgens, 2004Yhe separation of heavy impurities the same siz¢has
cherries cannot be mabtg winnowers with screens but rather by flotatiomater

2.3.2. Sifting

Heavy impurities smaller or bigger than the cheariiike sand, stones, mud balls are
separated from the coffee cherries by sifting, lbg.using two vibrating screens with
holes which are smaller or bigger than the cherilé® screens may be arranged one
after the other or one above the other (Wintge®@®4p In some machines sifting is
combined with winnowing in one single structurettparforms the two functions.
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2.3.3. Flotation

Flotation is used to separate stones and cherrids daifferent moisture contents.
Moisture content of the mixture of strip-pickedroechanically harvested cherries varies
widely, from 65% in unripe and ripe fruits to 25-3®in partially dried ones (Wintgens,
2004).

Stones, which are denser than all cherries, aldoasid can be separated from coffee by
flotation. Even though stones that are bigger aallenthan the cherries are separated by
sifting, stones of the same size as the cherrie®oly be separated by flotation.

2.4. Semi-dry Processing

The semi-dry process was initiated in the 1990aragtermediate system between the
traditional dry and wet methods (Wintgens, 2004)e Bemi-dry process was developed
to address the problem of the mixture of unripe i@oel cherries found in the dry process
after the use of flotation to separate the oves-apd partially dry cherries. The semi-dry
process is an answer to the need to separate imaneterries from mature ones when
non-selective harvesting is used.
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Figure 1- Processing steps in curing workSo(rce: Chakraverty, et al., 2003).

2.5. Wet Processing

Even though the disk pulper dates back to 1810 taeddrum pulpers to 1850, wet
processing remained practically the same untilgady 1980s (Wintgens, 2004). It is
only during the last 25 years, and more activelgrdtie last 15 years, that wet processing
has started to change

The wet procedure gives the better quality andédngiriced and Other Milds because it
requires more precise centralized quality contkddt{sson, et al., 2003). In the Process,
the fruit covering the seeds/beans is removed edfwy are dried. Coffee processed by
the wet method is called wet processed or in mmstiries called washed coffee.

10
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The wet method requires the use of specific equiptraed substantial quantities of water
(Reddy 2010). The goal of wet processing is to nmmpulp and mucilage from ripe

coffee cherries in an environmentally friendly wéy.order to process only fresh ripe
cherries, it is necessary to harvest only suchr@seior to separate the unwelcome
products before pulp and mucilage are removed (ekty, et al., 2003). The

description of the wet process will be divided iteaning and separation, pulping and
mucilage removal.

Most producers of washed Arabica coffees use sedebiarvesting (Wintgens, 2004).
Wet processing after strip harvesting is only tlasecfor Arabicas in Brazil, Hawaii,
Ethiopia and Australia as well as for Robustas fava countries. More than 35% of the
global coffee harvest is processed by the wet niethtattsson, et al., 2003).

2.5.1. Pulping

Pulping is to separate the pulp from the coffeenb&ae pulp, which consists of the outer
skin and a major part of the mesocarp, is torrbgfequeezing the cherries in one of the
following ways: Between a pulping bar and a rogtilisk between a breast plate and a
rotating drum. As they pass through the slots s€r@en or between a rotary drum and a
stationary screen case. Cherries should be pulpedhe harvest day to prevent
fermentation before pulping (Chakraverty, et 2003).

Today there are three types of pulpers in the niadkek, drum, and vertical pulpers are
available. The disk type is not 100% efficient hess of variation in size of berries and
the fixed gap between the moving and stationaryspafrthe pulper (Chakraverty, et al.,
2003). The important drum type pulper is capableeggcting the unpulpable fruits and
has facility for green cherry separation. The uppdl fruits are pulped by use of a
repasser pulping system. The vertical-type pulgecapable of pulping any size of
berries, yielding better turnout and using lesggnand water.

11



General Principles of Coffee Processing

2.5.2. Mucilage Removal

The idea is to remove the residual part of the wago called mucilage, which remains
stuck to the endocarp (parchment envelope) aftgyin Mucilage is insoluble in water
and sticks to parchment too strongly to be remdwedimple washing (Chakraverty, et
al., 2003).

Mucilage on the parchment skin can be removed lyyame of the following methods:
Natural fermentation, treatment with alkali, theymatic method, and attrition (frictional
removal) in machine by fermentation followed by hiag or by strong friction in
machines called mucilage removers (Chakravertygl.et2003). Fermentation may be
natural or accelerated by chemicals or enzymes tg#its, 2004). Mechanical mucilage
removers operate by rubbing parchment beans agsacht other and against the mobile
and static parts of the machines.

2.5.3. Natural Fermentation

The most common method for mucilage removal is nahfiermentation. The hydrolysis
of pectins is brought about by enzymes that arairally present in fruits. Simple
fermentation is carried out in concrete tanks whichly vary significantly in size and
shape. A system is running by using rectanguldtstavith a sloped bottom, used both as
a tank and a means of conveyance for coffee. Chayates with screens allow the
discharge of either water alone, as the tank bitsyater and coffee together at the end of
fermentation.

Fermentation periods can differ substantially, frénto 72 h (Wintgens, 2004; Reddy,
2010), depending on the temperature, the amountugilage, and the concentration of
digestive enzymes. Coffee is expected in fermemmatianks till the mucilage is

completely digested and ready for washing, therckihg the coffee by rubbing and
washing a few beans by hand. Stopping fermentaitidhe right time is critical for coffee

quality as this avoids over-fermentation and thenftion of stinkers (Chakraverty, et al.,
2003).

12



General Principles of Coffee Processing

2.5.3.1. Washing of Fermented Coffee

Washing of fermented coffee is one of the main cesirof water consumption and
contamination in wet processing (Wintgens, 200&tntented coffee can be washed
manually in the tank itself and in channels, bytciigal pumps or by several types of
specific machines which is depending on the proegdscations.

Manual washing in the fermentation tanks is watet labor intensive, especially in large
tanks. Water is added to parchment which is thieredtby hand with wooden paddles.
The process is not always systematic and simplenwaeks are large or particularly
deep. Washing channels is water demanding waslystgra. However, the same water
may be reused for grading. Recirculated water meayded no longer than one working
day. If it is left overnight, the water is soon taminated, and use of such water affects
the quality of coffee adversely (Chakraverty, et 2003).

2.5.3.2. Post Fermentation Soaking

Wherever water supply is abundant and additionalainers are available, the washed
parchment may be soaked under water for about 18{@4ernight) and then given a
final wash. This method seems to improve the quafisubstandard coffees both in
appearance and in the cup. The washed coffee cgratled in channels to separate
heavy beans from “lights” (Chakraverty, et alQ(3).

2.6. Coffee Drying

Drying coffee is very different from drying graiGrain is harvested with moisture
content under 20 % and this only needs to be ladvbyea few percentage points while
coffee moisture content must be lowered from 5320%. Grain can withstand much
higher temperatures than coffee without being daadg/intgens, 2004).

13
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Coffee drying is to lower the moisture content afghment or cherry coffee to about 12-
13% so as to preserve the beans safely in stoRepdf, 2010). Coffee moisture remains
at 12% when air moisture at storage is betweem@05& %. In humid areas it is usual to
dry coffee to 10 or 11% to increase storage tinferbecoffee picks up moisture from the
air. In other areas drying stops at 13 or 14% tmwawt for moisture losses in hulling.

Moisture levels below 10 or 11 % increase the kagakof beans at hulling, especially
with Robustas that are stiffer. Moisture conterisv@ 12 % increase the risks of quality
and weight loss in storage (Wintgens, 2004).

Freshly pulped and washed coffee usually conta?ds o 54% moisture (Chakraverty, et
al., 2003). After draining of excess water, beares spread on the drying terrace. The
thickness of the layer is usually 5-10 cm and eofferaked at frequent intervals during
daytime. Temperatures must be monitored duringrabt@and artificial drying. Coffee
temperatures should not exceed 40°C for parchmaht4®°C for cherries (Wintgens,
2004). It is often thought that overheating canyomtcur in mechanical dryers. High
temperature can exceeded in sun drying if the baensot revolved frequently or, in the
case of fine Arabica beans, protected by plasgets a cover or a roof during the hottest
hours of the day.

Controlling temperatures become difficult in théetastages of the drying process when
moisture levels are low. In the beginning, thereaisot of water to be removed and
relatively high air temperatures are not likelypersuade the beans to overheat. At this
stage, air flow to remove the surface moisture @erimportant than the temperature
itself. In sun drying, temperature is controlled bytating the coffee frequently.
Parchment should be covered before it becomes tio Ih machine drying, the
temperature is controlled by fuel feeding, air flow

Coffee moisture is high, 50-55 % or even morehatlieginning of the drying period so
high air temperatures may be used without riskvefrleeating the coffee. In many dryers
the coffee will not heat beyond 30°C while the maie is high even though the air
temperature may reach 90°C. It is widely accepted the color and quality of Robusta
coffees benefit from a high air temperature at ithigal stages of drying (Wintgens,

2004).

14
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Slow drying of coffee is a good solution to homagencoffees received with irregular
moisture contents. Culturally, coffee that is driedre slowly will have a more similar
moisture content and a more uniform color becaosgdr drying grants the beans more
time to exchange moisture and to equalize theistopé content.

Well-organized drying system must ensure a goongpé&gature control, homogeneous air
distribution, and frequent turning of coffee. Twaoklve the beans to ensure good drying,
and to shelter coffee to control moisture and tewmipee, manufacturers must equip the
modern coffee dryer with features that enable betttrol and independence from
adverse weather conditions.

2.6.1. Sun Drying

In general drying coffee using by patio takes 6aysdfor washed coffees, 8-9 days for
pulped naturals (semi-washed), and 12-14 days #dural (dry-processed) coffees
(Reddy, 2010). However the above coffee dryingnesions are differ depend on
location and researchers.

At this stage the outer shell is dark brown andtlbriThe bean crashes inside the husk.
Dried beans are bagged and stored for several weékkBng of dried cherries is not
usually practiced after drying. During this timeetgreen beans inside the dried shell
continue to lose some of their moisture content sppr@ad out evenly by osmosis. The
ratio of dry cherry to green beans is usually Zhdkraverty, et al., 2003). Drying coffee
beans using direct sun energy can take place ity nvags. Beans have direct sun contact
but the difference between the drying systems lig where the coffee beans are placed.

2.6.1.1. Drying Grounds

Drying grounds are flat surfaces built with a snm&dpe (0.5-1 %) to drain rainwater
(Wintgens, 2004). Having holes screen for the matt¢he coffee beans are placed at the
low points to drain rainwater. Grounds are usuatigde of concrete, tiles or asphalt.
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Compressed soil yards, still found in some areagin@ grounds length should be laid
out at an east-west orientation to maximize thepgon of sunlight and to avoid shading
by buildings and trees located alongside.

Parchment and cherries are handled essentiallyeirsame way in this drying process.
Wet coffee is spread in thin layers and revolvetiO8times per day with a flat rake
(Wintgens, 2004). During the initial stages of idgy coffee should not be covered at
night or when it rains.

Once coffee is partially dried, the thickness of thyer is increased and the coffee is
piled and covered with plastic or canvas to shéltsom dew and rain. In some location
sliding roofs or sliding trays are used to shetteifee. Parchment requires more careful
handling than cherry to avoid cracking and physitzahage to the beans. Raking must be
gentler. In tropical areas parchment is often cedeturing the hottest hours of the day to
avoid cracking caused by overheating. Dependingliomatic conditions, sun drying of
coffee in yards takes from 7 to 15 days for paramna@d from 12 to 21 days for cherries
(Wintgens, 2004).

2.6.1.2. Drying Racks

This system take place with wire or plastic neysrassembled on table legs. They are
mostly used to dry parchment coffee not cherriessoRarchment is turned by hand and
the drying procedures are similar to those usedrying grounds which was mentioned
before.

Racks keep coffee cleaner and protect it from coimation from the ground also
aeration from above and below keep acceleraterthiegdprocess. Racks also exposed to
wind; and helps remove saturated air and give shodrying times. When drying
parchment coffee on racks it is advisable to caveuring the hottest hours of the day to
protect from extra heat that may damage the bé&irgdens, 2004).
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2.6.1.3. Plastic Sheds

Plastic sheds are light wooden or metallic striegwrith a plastic roof and walls. The flat
floor is made of concrete or tiles like a patioafisparent plastic creates a greenhouse
effect that may raise the temperature 10-15°C. Faag be used to help remove the
saturated air. Drying procedures are similar tos¢hin a patio except that coffee is
permanently sheltered from dew and rain. High cbstd plastic cabins to small areas
and, sometimes, to dry premium coffees.

2.6.2. Mechanical Dryers

Machine drying contains of passing hot air throwgtbed of coffee. There are two
methods. Through-flow and Cross-flow drying; thrbtftpw drying is much more
effective. It is a good practice to use dryingadia temperature of 60°C in the first stages
of drying and slowly decrease the temperature (Ehekty, et al., 2003).

2.6.2.1. Static Dryers

Static dryers are the most primitive type of drydfasy and cheap to build anywhere,
they only require a tray made of a punctured mplate, a fan and a source of heat.
Vertical walls hold a round, rectangular or squameizontal tray and create a surrounded
chamber underneath the tray and an open-top chaabbee it. Coffee is loaded by hand
onto the holed screen tray to fill the upper chambe

A fan installed on the wall of the lower chambenvis$ hot air through the screen and the
layer of coffee to be dried. Dry coffee is unloadgdhand. If the layer of coffee is not
stirred, the beans closer to the screen will dsyeiathan the beans at the top of the layer.
In this case, the coffee layer must be very thirayTdryers take from 25 to 30 h to dry
wet parchment coffee and more to dry coffee cheiéintgens, 2004).
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It has been many changes in terms of design anchtoge of dryers, such as automatic
loading and unloading, rotating power-driven rakesjrculation of hot air, and furnaces
that accomplish smokeless combustion. Several coaiaharyers (Wilken, Guardiola,
Torres, Moreira, and American vertical grain) ararketed. Some of these are specially
designed for washed coffee, some for cherry, ahdrstfor both types, namely, Coffee
arabica and Coffee Robusta (Chakraverty, et ab3R0

2.6.3. Sun Drying versus Artificial Drying

Ever since the first installation of coffee dryetse debate between the facts of sun
drying as opposed to artificial drying has beenaamg. Modern improvements in drying
combined with the lack of skilled laborers andmiglabor costs are currently leaning the
balance in favor of mechanical drying. Today coffeacreasingly mechanically dried as
exposed by the sales figures of drier manufactyk&istgens, 2004).

From an honestly practical point of view, assuntingt sun dried coffee has somewhat
better quality than mechanically dried coffee, (Wans, 2004) it should be noted that
ideal sun-drying conditions can never be constantesthey depend on climatic

situations. If the weather is practically perfebe quality of sun-dried coffee may well be
superior, but this does not happen all the timecdntrast, the quality of mechanically

dried coffee is constant irrespective of weathamnddiions. So, the average quality of
coffee over the whole season will be better for ma@ecally dried coffee. The clear

conclusion is that, over the full season, it isesdb have mechanical rather than sun
drying in order to maximize quality.

Somehow mechanical drying needed where sun dryasydifficult because of weather.
Now it is becoming widespread as it offers a rééaimeans of producing quality coffee
throughout the season and from year to year. Iltake the specialty coffee market as a
reference for coffee quality we will soon realibattseveral high-priced specialty coffees
are mechanically dried. However, Coffee drying miostcarefully performed whether
under the sun or in machines.
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2.7. Cleaning

The main purpose of cleaning coffee is to removet dnd light layers as well as other
impurities those are larger or smaller than thdesobeans. The removal of defective
coffee beans is the last processing step in om@uarantee a good-quality coffee and
protecting the coffee processing equipment from atgm(Ashworth, 2009). As pre-
cleaners are used for dry cherries, dry parchmeahtgaeen coffee, the screens should be
inter-changeable. Some pre-cleaners have a thiegisdor the separation of undesirable
coffee beans, i.e. cherry beans mixed with parctirmercherry and parchment mixed
with green coffee.

2.7.1. Magnets

Coffee processing take place the magnetic parthef machine pick some ferrous
materials like nails, screws and bolts in parchmeherry and green coffee. Magnets
range from simple plate models that require pecid@ind cleaning to sophisticated self-
cleaning rotary models that are machines in themselith their own hoppers and
motors.

2.7.2. Destoning

Destoning is the system which helps to separatebgity and remove stones that are the
same size as coffee and cannot be removed durngréicleaning process. Destoning is
achieved by product flotation (density separati@amd vibration (Wintgens, 2004).
Destoners contain of an inclined vibrating metaksn with scales, bulbs or cleats. One
or more fans installed below or above the screeatera strong upward air current that
passes through the screen and the product to beasegp. Coffee is fed through the top of
the sloped screen and distributed to cover it cetepy.

As the beans move down the screen they meet atiupward air current that forces the
lighter coffee to float, whereas the heavier stamesain in contact with the screen. The
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vibration of the screen is transmitted to the ssohg the scales, bulbs or cleats. This
moves the stones upwards for discharge behind #ehime. Floating coffee flows by
gravity and is discharged at the front of the maehi

2.8. Secondary Coffee Processing

2.8.1. Milling

This Milling stage involve removing the last layefsdry skin and remaining fruit residue
from the currently dry coffee, and cleaning andisgrit. These steps are often called dry
milling to distinguish them from the steps that éaklace before drying, which
collectively are called wet milling (Reddy, 2010).

Hulling is crunching off the parchment skin covértloe dry coffee beans or the cherry
husks from dry cherry coffee (Reddy, 2010). Hullsigiply preformed when rubbing the
beans against each other and against the metal gfatte machines. In addition hulling
can take place by tearing the husk as the coffpesbied against a sharp edge of a blade
of a screen hole or both.

2.9. Size Grading

Coffee graded is one part of coffee processing lwtagkes place coffee by size to enable
improved density and color separation, to allow enamiform roasting and most
importantly to meet customer necessities (Chaktgetral., 2003). Today size grading is
required to improve the efficiency of density amdoc sorting as the market becomes less
tolerant of defects. Both density and color sortang faster and more accurate when the
beans to be processed are of uniform size.

Most countries have their own description systeongHeir coffees and their grades, like
Kenya's AA (widely known as a type of Kenya coffe€olombia’s Supremo, and
Guatemala’s SHB (Wintgens, 2004). A grade may Ibectly associated with a screen
size and restricted to it regardless of any othature (e.g. Kenya’'s AA), or it may imply
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a size and other characteristics (e.g. Colombiajm&no), or it may not indicate a size at
all. However, most countries do consider sizes sirapes in their descriptions. Because
of this, a grade will be associated with one orsalvscreen sizes. Some countries export
ungraded coffees, meaning, among other thingstkieeste coffees are not separated by
size prior to sale. However, “ungraded” coffeeame times said to be above or below a
given screen size, meaning that it is a mixtureizds greater or smaller than that screen.

2.10. Color Sorting

Color sorting is the processing of coffee sortihgttuses to remove defective coffee
beans that have an unwelcome color (Chakravertgl.,e2003). Coffee beans are color
sorted by comparing the wavelengths associated théhr color with wavelengths that
correspond to acceptable colors. Off-color beaaggected by a compressed-air ejection
system. The well know coffee defects that remoweddior sorters are black, dark, pale,
white, unripe, waxy and fermented beans.

2.11. Coffee Grading

Grading is the process of categorizing coffee besnthe basis of numerous criteria such
as size of the bean, where and at what altitusdeag grown, how it was prepared and
picked, and how good it tastes, or its cup qudlReddy, 2010). Coffees also may be
graded by the number of imperfections like defectand broken beans, pebbles and
sticks per sample.

For the finest coffees, origin of the beans mehedarm or estate, region or cooperative
is especially important. Growers of premium estateooperative coffees may impose a
level of quality control that goes well beyond centionally defined grading criteria,
because they want their coffee to command the highee that goes with recognition
and consistent quality.
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2.12. Bagging and Storing Coffee Beans

In most case to weigh and bag coffee is to pub#teunder the tube of a storage tower or
elevator while on top of a platform scale, settie thosen weight of coffee and bag.
Coffee falls into the bag after the regulator ia #pout is opened. The flow is interrupted
by closing the valve once the estimated requireightés reached.

The final adjustment of weight is done manuallylifyng coffee in or out of the bag.
Bags with the exact weight are closed by sewingnthgp either manually or with a
portable sewing machine. At the end of the linedgheen beans are selected and packed
in jute bags (Mattsson, et al., 2003). Bags in Whatrtilizers, pesticides, and fungicides
are stored should never be used for this purposaki@verty, et al., 2003).

Automatic scales have a weighing bucket that reseieoffee from an overhead silo
(storage tower). The weighing bucket is connectgd lnlevice to the standard counter
weight with the desired weight, each country hdfedbut in most case 60 or 69 kg is
well known (Wintgens, 2004). The free flow of cadfanto the bucket is restricted but not
interrupted after coffee reaches a pre-set weighudlly a couple of hundred grams
below the desired weight). If the weight of the bago be included, the counterweight
has to be adjusted accordingly.

Coffee must be stored in dry and cool conditiongadSure to the sun or moisture will
rapidly deteriorate the coffee (Reddy, 2010). Sjeran pergamino until right before the
shipping time will help preserve the coffee. Theim#tactors influencing color and
appearance in green coffee is moisture contenttemel and temperature of storage
(Chakraverty, et al., 2003). Burlap bags (made fjota) are often used for coffee bean
storage because they allow air flow which is merdgth above. They also give age to
coffee longer than plastic or paper bags. Burlagstshould be aired on the patios before
storing coffee to prevent a baggy flavor. Coffegrage in humid and warm regions is a
serious problem, because the coffee bean becomés whyellow to brown, depending
on the degree of moisture in the air and the tirhstorage. This change in color is
accompanied by a decrease in flavor quality (O3l.etl977).
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Research in Kenya has shown that coffee seedsigable for over two years if stored at

15°C at 41 % moisture content in an airtight padyth bag (Reddy, 2010). Whole bean
coffee preserves its freshness the longest. At geey for example nitrogen can be used
to help preserve the whole beans to be protractetbfiger however, some people claim
that nitrogen could preserve coffee longer time,dfter a few weeks the coffee no longer
acts, tastes, nor smells like freshly roasted eodiied the process also expensive.
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Chapter 3. Objectives of the Study

3.1. The Main Objective

The main objective of this study was to investigéte current coffee processing
technology used by Ethiopian coffee farmers, preeesand cooperatives, the available
technology in terms of processing and the impacjuaiity.

3.2. Specific Objectives

» Examine coffee processing methods in the country.

 Evaluate Oromia Coffee farmers Cooperative UnionCFGQU) coffee
processing technology as cooperate and availabilit}coffee processing
systems and machineries for Wondo Genet area cfaffeeers.

* Evaluate the support of private coffee processescaffee processing
development and examine if any assistance constguchew coffee
processing machineries.

» Find the critical point in coffee processing teclmgy and opening doors for
researchers.
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Chapter 4. Materials and Methods

In this chapter, description of the study area attaristics and the methodology used in
the study will be explored. In order to find outetlcoffee processing technology in
Ethiopia different research procedures and stepee Viellowed. This includes the
revisions of available relevant literatures, se@gdlata collection as well as primary
data collection obtained from Oromia Coffee FarmeEerporative (OCFCU),
Questionnaires for Wondo Genet coffee farmers, dpihi coffee Exchange authority
(ECX), and Addis Exporter, using appropriate anchvemient research methods. In
primary data collection from the appropriate ofiisidata will be gathered that structured
by interviews, personal observations and formal@ndformal discussions.

There is a continuing debate about appropriatearesemethodology for conducting
research. Although some researchers or field oflystiollow either qualitative or
guantitative approach, most social scientists a@gnizing the limitations that are
inherent in a single approach which could be némé&@d by combining both qualitative
and quantitative methodologies.(Degefa, 2005).

In addition to the scholars argument in combing thw different approaches to
strengthen the data validity, cross checking cangyulating data gathered from the
community yields rigors results than when employsiggle approach. Therefore, in
order to arrive at more reliable data, and imprasevalidity of the data gathered and
used mixed method approach tools simultaneously.

25



Materials and Methods

4.1. Study Areas and Sampling Methods

4.1.1. Oromia Region

Oromia is one of the nine ethnic divisions of Efhéo Covering 353,632 square
kilometers stretching from the western border irmemto the southwestern corner of the
country, the 2007 census reported its populatioati®ver 27 million, making it the
largest state in terms of both population and area.

It is the region where coffee first originated ants by the Oromo people that the usage
of coffee as a food started in the beginning of3tte century. Oromia is approximately

located between 3 degree and 15 degree Northdatitund 33 degree and 40 degree
longitude. The region is known for its unique nativegetation as well as for being the
center of diversity for many different species ¢dnp. The region is the birth place of

coffee.

4.1.1.1. Discussion with Oromia Coffee Farmers Cooperative Union

Oromia Coffee Farmers Cooperative Union (OCFCU) small farmers owned
cooperative union which has members from all cofigewing regions in Oromia
regional state. OCFCU was established in 1999 ¢ditite the direct export of coffee
produced by small farmers organized in cooperati@SFCU works exclusively in
Oromia Regional State, which accounts for 65 pdradgnthe country’s total coffee
growing land. In order to conduct data collectigogstionnaires were prepared to guide
the discussion.

4.1.2. Addis Exporter

Addis Exporter was founded in 1972 and today is @inhe oldest privately held coffee
export company in Addis Ababa, Ethiopia. The managa team, which includes
partners from the United States, has more thanyHas of combined experience in
exporting high quality Ethiopian coffee to the wbrin order to conduct data collection,
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simple checklist was prepared to guide the disoanssiith Mr. Michael Mamo who is
sales and marketing manager for the company.

4.1.3. Wondo Genet

Wondo Genet is small town surrounded by local effeoducers in the Southern Nation,
Nationalities and Peoples Regional State (SNNPRS)dama Zone, Southern Ethiopia.
The town is located 255km far away from Addis Ahathee capital of the country. It
covers the area from some 15 km south of the toivBhashemene, near the Wondo
Genet College of Forestry. The Questionnaires Wk place in Wondo Genet area, and
24 farmers were selected systematically as to septehe population in the study.

4.1.4. Observation

Observation was one way of validating some of t@&a.dn the method, fully involved in
all the process of the data gathering, most okituation was critically observed from the
Surveyed sites. It was an opportunity to find oupractice what has been reported by the
OCFCU, Addis Exporter and Wondo Genet farmers abl@tprocessing mechanism.
During observation some pictures were taken to oh@cu physical evidence while verbal
data was noted.

4.2. Data Analysis Techniques

Depending on the nature of data collected, Micito&dfice Excel 2007 employed to analyze
and arrive at conclusions. In qualitative data ysig) discussions from key informants and
focus group discussion are grouped and then chdokealidity and reliability. This means
if some ideas stand out from the average resposdémé issue will be analyzed and
presented if necessary otherwise that data wik\mded altogether. Since the objective of
using both qualitative and quantitative approackoisolidify the data collection processes
where one cancels the weakness of the other, tigsaalso will be done in reference to the
other. That is qualitative analysis clarifies ooss check the quantitative data.
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4.3. Limitation of the Study

The study covers general coffee processing teckrfiogusing on available technology in
the coffee processing stage in the country. In $higly processing covers from coffee
cherry harvesting until the final product of greeoffee beans. Also, there are many
Cooperatives and Exporters are found the countryinbthis study it does not cover other
than the one mentioned. Finally, the most liteeapairt of the study depends on the book
“Coffee; growing, processing, sustainable production: A guide book for growers,
processers, traders, and researchers’. Written by Jean Nicolas Wintgens in the year
2004, Wiley-VCH.Weinheim.
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Chapter 5. Results and Discussion

5.1. Coffee in Ethiopia

Ethiopia is a large, landlocked country in the eastHorn of Africa. It is about three
times the size of California, or approximately ##mne size as France, Germany, and the
United Kingdom combined. It is also the second npagtulous country in Africa, with an
estimated population of 85 million people.

There are various legends about how coffee cuitimatame about, but what we know
for certain is that coffee drinking goes back atste500 years, and most likely much
longer. Coffee drinking is a deep part of Ethioptarture, and a big part of the identity
of the people.

From modern roasters and coffee houses in theatagitAddis Ababa, to the simplest
pan-roasted coffee ceremony in a small rural hani¢hiopians of all classes and
ethnicities enjoy coffee. As a result, a very lapgetion of national production ends up
on the local market. Unlike the situation in mawynenercially-productive countries, it is
often possible to get a cup of top-quality coffeetbe local market in Ethiopia. This
gives the people who grow, buy, and sell coffee gréwV insight into what makes for a
delicious cup.

5.1.1. Ethiopian Commodities Exchange (ECX)

The Ethiopian Commodities Exchange incorporatemaing platform for coffee and as
the name implies, it deals in several commodities,just coffee. The basic function of
the ECX is to provide a centralized, standardiZiogly where agricultural goods and
futures can be traded. The ECX was originally desigwith commodities like wheat,
maize, and haricot beans in mind, with an eye tdwdrelping to stabilize prices and
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production, get better prices for farmers, and b agriculture sector function more
efficiently.

All coffee that enters the ECX is given a grade angeographical designation. Grades
are based on physical inspection of lots and ompiogp Grade 1 is the highest grade, and
grade 9 is the lowest. Geographical designatioasgaren at the “sub-regional” level,
more specific than large regions like Harrar orafid, but less specific than the
particular farm, village or woreda level. Once eeffis graded, it is stored at an ECX
warehouse to prevent tampering, and coffee is bidrmal sold to exporters.

Ethiopian laws governing the trade of coffee allmwducers to directly export the coffee
produced on their own farm without having to selta suppliers who then sell it to
exporters. However, due to the small scale and wealcity of most Ethiopian coffee
producers and their geographic dispersion, thegecgordination failure in the market in
that it is costly and risky for small farmers anternational buyers to find each other and
directly transact. The ECX Direct Specialty Tradel@sses this problem. Producers may
use the platform as a way to grade and store dpecdadifees they intend to offer directly
to the international market.

5.1.2. Brazilian and Ethiopian Coffee Harvesting Mechanization

What's been called “an industrial revolution” iscacring in Brazil's coffee sector, as
farmers respond to several labor conditions pusthiag into mechanical harvesting. The
resulting changes may help Brazil increase prodoctdo meet future demands as they
help farmers earn greater profits (ROASTeCoffeeBuzz

Machine harvesting is looking more attractive torfars as the labor pool shrinks. Even
after increasing farm labor wages, the workersegoref move to the more urban areas for
jobs that are permanent rather than seasonal. Apiathere are many job opportunities
in towns which are experiencing the kind of growhht calls for more labor. However,
this also works out advantageously for the farmassmechanical harvesters work more
economically, slashing harvesting costs by halfisTie made possible by sharing the
harvesting machines and tractors among co-op member
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Brazil has the advantage of more acreage whereanegttion is feasible. It's estimated
that 80% of Brazil's farms can be mechanically lated; with only 20% being
mechanized so far, there is lots of room for inseecome farmers will have to widen
rows between plants and incur some initial losg,ibbuihe long run they will do better.
Many others will be able to expand their crop ageedhey are no longer restricted by the
amount of workers available, as mechanization matke®essible to farm many more
acres without being dependent on the labor poolA&TeCoffeeBuzz).

Mechanization of Brazilian coffee farms is a gobuhg for coffee lovers, as the increase
in production made possible will help fill the iease in worldwide demand. The

Brazilian coffee industry is happy to produce merpensive, mild coffees to meet the
demand, made possible by the time-saving machifes.faster harvesting will gather

more of the fruit within the specific short timefnas during which the berries are at the
right ripeness stage.

Table 1 - Global coffee production, 1997+2001/2 (averag&swer Production (%) Productivity
Share in Export price countries (kg/ha) nationgdagis (US cents/Ib)Jpurces. Estimates based
on CEPAL (2002: cuadro 2); ICO and World Bank dat#s).

Growers Production | Productivity | Sharein national | Export price (US
Countries (%) (kg/ha) exports (%) centg/Ib)

Brazil 31 752 3.80 87
Vietnam 9.4 2142 5.20 41
Colombia 10 756 11.00 116
Indonesia 6.5 482 0.80 62
Mexico 4.5 473 0.40 111
India 4.5 900 0.70 80
Guatemala 4 900 15.10 93
Ivory Coast 3.7 175 6.70 54
Ethiopia 3 909 28.90 117
Honduras 2.4 684 14.20 100
Rest 21 540

Total 100 594

With world demand for coffee increasing at the saimme the Brazilian farm labor pool

decreases, mechanization made affordable by tlopemtives is the best possible move
for the farmers. In Ethiopia there is no any mecheth harvesting when comparing 20%
of Brazilian mechanically harvested coffee farmwdweer, study show that mechanically
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harvested coffee cheery affects coffee quality anynways. The following table sho\
the global coffee production and takes compariseris export price of Ethipian and
Brazilian coffee.

5.2. Sun-dried vs. Washed Coffees in Ethiopia

Ethiopia is home to large quantities of coffee athoof the world’s two major productic
styles: Surdried natural, and fully washed. Certain producstyles are more prevale
in cettain regions, but in general it is possible to finoth styles across the board
Ethiopia. Many countries have one national processtyle, either washed (examg
Colombia) or natural (example: Haiti). Ethiopia tedh, and both on a large sc

Processing refers primarily to the method of remguthe skin, pulp, and parchment fr
the outer layers of the coffee cherry, to revealdheen coffee bean (actually the see
the plant) underneath. The manner in which thidoise has a huge impeon the flavor
of the resulting coffee. Coffee pulp, or mucilage,very sticky and dense in suge
Special processes are needed to remove the mudiagethe beans. These gene
categories (washed vs. natural) are common thraugtie coffe-producing world.
However, the specifics of each process can vargiderably from country to countr

National coffee production, 2006/7

100% = 285,230 tons green

Current washed
Unwashed @-

Potential washed

Coffee production by zone
Tons {thousands)

Q 30+
(™ 1020
™ 310
L <3

*black shading represents
share of production washed

7 J
/\'///’A l:| Coffee zones

Figure 2-Coffee Growing Areas in Ethiopia and Approximatedrction Volume Source:

Ethiopian Coffee Buying Manual 2011).
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5.2.1. Sun-dried Natural Processing

In the dry or “natural” process, coffee cherries dried whole. In Ethiopia, this is usually

done using raised drying beds, though some coffgesalso dried on the ground,

especially coffees for the local market. Raisedshedde out of wood posts, about waist-
high, are covered in a material like burlap or nylwetting. Producers lay the coffee
cherries, skin and all, out to dry on the beds.

Over time, the skin and sticky juices of the chesrilry out in the sun. This process can
take several days to a few weeks, depending otethperature and the intensity of the
sun. At night, or in case of rain, the coffee ivex@d up. During the drying process, the
cherries shrink in size and eventually become hadlcompletely dry. Once the process
is completed, sacks of dried cherries are takea halling station for the removal of the

outer cherry.

Figure 3- Concrete drying coffee processing station souttolth (Source: Photographed by the
author, 2010).

Care must be taken to ensure even drying of clseraied to avoid any contact between
the cherries and contaminating substances, likecdicontact with soil. Insufficient
attention to these details can lead to muddy, dotyfermented flavors in the cup. The
great advantage of natural processing is that @sdeot require any water, nor any
elaborate machinery or facilities. As a result, inds more naturally processed coffees
in drier areas, as well as poorer or more remagasar
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Figure 4-Drying beds (nylon net) coffee processing statioutls Ethiopia (Source: Photographed
by the author, 2010).

Generally, as the result of prolonged and sun-tluetmtact with the cherry’s own natural
sugars, sun-dried natural coffees have a swedly friaracter with a creamy mouth feel.
The best, most-carefully cared-for sun-dried natwatfees can have intense berry
flavors, tropical fruit aromatics, and chocolatydertones. Natural-process green coffee
beans often have a yellowish or orange-like tirg¢éhem. This comes from prolonged
contact with the sugars as they “cook” into therbeathe sunlight (Ethiopian Coffee
manual).
(Pick) Red Cherry
v
Dry on paddy (bed) when beans become dry theytwitl black
\/
Hulling /to remove skin (cleaning and grading)
v
Hand pick

Figure5- Simple Ethiopian Dry coffee Process FldBayrces: Addis Exporter, Addis Ababa:
Ethiopia)
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5.2.2. Washed processing

In the washed or “fully washed” style of processitige outer skin of the coffee cherry is
removed immediately after harvesting, usually thenes day the cherries were picked.
This is done using machines which “pick” or scrapey just the very outer layer of the
cherry, leaving behind the parchment coffee covereicky mucilage.

The “washed” designation refers to what happernbdaoffee next. The mucilage-coated
beans are then fermented with water in large tanksally cement. The process of
fermentation breaks down the sugars in the mucitage frees it from the parchment
Fermentation usually takes around 24 hours, thaingiter or longer fermentation times
are possible, depending on the local climate ualéit and other factors.

Once fermentation is complete, the coffee is reéasom the fermentation tank and
pushed manually, with the help of some flowing watown long channels. This
agitation frees up any remaining mucilage and sgeaiit from the parchment coffee. At
the end of the channels, the coffee enters antdh&rwhere it is rinsed with fresh water.
The result is wet coffee in parchment, free ofgtieky mucilage.

Figure 6- Wet coffee Processing station South Ethiof@muce: Photographed by the author,
2010).

From the final washing tank, the wet parchmentemit taken to dry in the sun, usually
on raised beds. This process of drying happenskiguibecause there is no skin or
mucilage between the sun and the parchment. Afteroo two days in the sun, the coffee

35



Results and Discussion

is removed from the beds and stored in sacks imar@louse. When it is to be exported,
the coffee is usually taken to a larger central miiere the parchment is removed, and
the coffee is sorted and bagged for export. Thaddiantage of the washed process is that
it requires large quantities of water and moreaistfituctures. In many locales, it is simply
not feasible to do the washed process. Washedectdfels to have a clarity of flavor and
aroma that is often lacking in natural coffees. WMauoppers assert it is easier to taste the
influence of soil and varietal in washed coffeesidity comes through more clearly, and
the cup is generally cleaner. The cleanest, higheality, high-altitude washed coffees
can have an intensely refreshing character (Ethrofioffee manual).

(Pick) Red Cherry
v
Pulping (remove the red cherry skin)
v
Fermentation (24-72 hrs.) to remove mucilage
v
Washing (in washing channels, rake/human labor)

v

Soaking- 12hrs (to make coffee greenish and mirgradity)
v

(Pick) (Skin dry table/wire mesh (to let wet coffdsy) (3 hrs)
v

(Pick) Dry table (7-12 days) (morning 8-10 and exgri-5pm)
v

(Pick) Defected beans

Figure 7- Simple Ethiopian Wet coffee Process Fl(8ources. Addis Exporter, Addis Ababa:
Ethiopia).
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5.3. Coffee Designations

5.3.1. The Distinct Coffee Regions of Ethiopia

In Ethiopia are now given to coffee a geographiesignation and a grade of 1 through 9
by ECX. Commercial grade coffees are given a grbdieveen 3 and 9, and are
designated geographically by the letters A, B, @ ®. Remember, the letters do not
represent grades, only geographical categoriesn Ee®perative coffees not passing
through the ECX end up with a grade and a geogcagide.

All coffees are also divided into four large grou@mmercial Washed, Commercial
Unwashed, Specialty Washed and Specialty Unwadfmdexample, a coffee might be
designated “Jimma A, Grade 4” or “Sidama C, Grade The first name in the
designation (Jimma, Sidama) gives you the nambefarger region in which the coffee
was produced. The letter that follows the nameQ@Ashows you the sub- region that the
coffee comes from.

5.3.1.1. Harrar Coffee and Distinction

Practically all coffee from Harrar is sun-dried urail. There are several heirloom
varietals that grow specifically in this regionathnteract well with the altitude, climate,
and soil type to produce a very unique flavor pesfi Quality Harrar coffees are notable
for a fruity characteristic and a creamy body. Timest Harrar coffees have a distinct
note of blueberry, though many other fruity andtftike aromatic flavors can occur.

One kind of differentiated coffee that comes outhaf Harrar area is the “amber bean” or
“golden bean coffee.” The reference here is toappearance of the milled, unroasted
coffee, which is yellowish/amber in color. One typeamber coffee is apparently the
result of a certain varietal growing in a certaoil $ype in East Harrar. This is “naturally
occurring” amber bean coffee, and often has anllexte vibrant and rich blueberry
flavor. Harrar coffee is exported all over the wdpibut there is a particular demand for it
in Saudi Arabia. This constant demand tends to kbepprice for commercial grade
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Harrar coffee slightly higher than most other Efiiem coffee regions. Harrar coffee all
of which is unwashed is available in specialty gradd commercial grade.

5.3.1.2. Sidama Coffee and Distinction

The region of Sidama is in southern Ethiopia. ik@npasses many individual origins,
including, geographically, the area of Yirgachetfwever, Yirgacheffe is classified as
its own separate origin. In this section, discugtai®a as a designated coffee origin.
Yirgacheffe is covered in its own subheading.

Sidama features an extraordinarily wide varietycaffee flavors. Many different grades
of both washed and unwashed coffees are produnddhare can be striking differences
from town to town. Varying soil types, micro clineat and especially the countless
heirloom coffee tree varietals make for a kaleidpscof different flavors. It is difficult to
make any single description of Sidama coffees, authimmediately encountering
another coffee that fits a completely differentfpeo The strength of Sidama lies in its
variety.

One feature of excellent Sidama coffee is oftemofiopnd complexity. This derives from
the many different heirloom varietals. Many differdarmers and pickers, each with a
very small patch of land, often with their own wmgvarietals, will pool their coffees at a
cooperative. The resulting “blend” is a unique esgsion of the complexity of the
horticulture in the surrounding area.

High grade unwashed Sidama coffees are known far thtense fruity characteristics,
while being of somewhat lighter body than unwashtatrar coffees, for example.
Another striking characteristic of Sidama coffegeghat even the washed coffees often
retain a salient fruity characteristic, while hayimuch more clarity and brightness than
their unwashed counterparts. Excellent coffees afiyrdifferent profiles can be found in
all corners of Sidama. Sidama coffees are givesetiags: a grade, a geographical letter
designation, and designation as washed or unwashed.
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5.3.1.3. Yirgacheffe Coffee and Distinction

Yirgacheffe is a small micro-region within the muenger region of Sidama. However,
Yirgacheffe coffees are so distinct and so welbggized internationally that they are
grouped into their own special category. Though muaouch smaller than the other
regions, the quality of Yirgacheffe coffee hasatal it to become as well known or even
better known that the large, famous coffee produakegions of Harrar and Sidama
proper. Top grade Yirgacheffe coffees share mamyacteristics with the best Sidama
coffees. Fruit flavors, a bright acidity, and &gimouth- feel are some of its hallmarks.
Yirgacheffe produces both washed and unwashed effé/hile it originally became
famous mostly for its washed coffees, recent ybaxe seen the export of some highly
sought-after top-rate unwashed coffees as well.

Top grade washed coffees from Yirgacheffe are remalfor bright citrus acidity, often
with a lemony character, with excellent sweetn&be. other hallmarks of the coffee are a
light, herbaceous quality that compliments thetfflavors well, for a complex and
flavorful coffee. The best unwashed coffees fromg#cheffe often retain a high degree
of acidity, with softer fruit flavors and sometimiasrry characteristics.

5.3.1.4. Jimma Area and Forest Coffees Distinction

Jimma (Limu) coffee grows in the southwest of Epigobetween 3,600 and 6,200 feet.
Limu coffee (all washed) generally has a mildedagithan Sidama and Yirgacheffe; the
flavor is generally characterized by a balanced@deadn cup. Traditionally, Limu coffees
marketed under that name have been processed walsbaethwashed Limu coffees have
normally been offered under the Jimma category.

In the area of Bonga, a town in the Kaffa zone, entiran one hundred Ethiopian
investors have been developing estates and farowgrgy high quality Arabica coffee. It
has suitable Agro-ecological conditions for spdgialoffee production. Its altitude is
between 1600 and 1900 meters the soil is red wrcahd temperatures are conducive for
coffee production. The area is known for distinighler levels of precipitation and for
that reason it is considered as one of the raingggons in Ethiopia.
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As one of the first two Biosphere Reserves in Hil@pthe Wild Coffee Forests in the
former kingdom of Kaffa have been recognized as BB Biosphere Reserve in the
beginning of June 2010. Gesha is one of the distot the Kaffa zone. Most farms,
estates and cooperatives supply both washed anthhstin-dried coffees to international
markets. With the support of the Gates Foundatibe¢chnoserve established and
constructed more than one hundred processing rssaiticthe Southwest regions. Most of
these stations have been built in the Kaffa anduLiegions.

5.3.1.5. Wellega Coffee and Distinction

Nekempti also known as Lekempti, is a region lotatghin the state of Wellega, about

6 hours west by car from Addis. Originally, Lekemp a sun-dried natural bean

produced in western Ethiopia. The coffee is knoamits large bean size, and the flavor
can have a pronounced perfume-like aftertaste.e€gsfocessing styles in Wellega have
traditionally been sun-dried natural.

In the near future it can be expected that therioffs of washed processing styles will be
expanded through the washed coffee processingmssabiuilt with financial support by
the Gates Foundation (executed through Technoserve)

5.4. Cooperative Unions in Coffee Sector

Most farmers in Ethiopia hold and work very smadirgels of land. Over the years,
farmers (with the help of the government) have fednocal cooperatives and pool their
coffee to create lots large enough for export. Uguhese primary cooperatives have
their own washing or drying station, though somesrthey use that of someone else.

The cooperative unions include the Oromia Coffeemiéas Cooperative Union
(OCFCU), the Sidama Coffee Farmers Cooperative ®CFCU), the Yergacheffe
Coffee Farmers Cooperative Union (YCFCU), and thafaKForest Coffee Farmers
Cooperative Union (KFCFCU).

40



Results and Discussion

5.4.1. Oromia Coffee Farmers Cooperative Union (OCFCU)

Oromia Coffee Farmers Cooperative union (OCFCU)the well-known coffee
cooperative union in Ethiopia. There are four coapees in the country which are
mentioned on the above; however Oromia region cotle most part of the country in
terms of coffee production and processing.

5.4.1.1. Position of the Organization

Proclamation 147/1998 of the government of Ethig@amitted the formation of higher
level cooperatives (unions and eventually fedenatiand a cooperative league). Using
this opportunity for the first time, primary coopéves societies were allowed to group
together to increase their market power on bothrjpet and product sales.

As a result, Oromia Coffee Farmers cooperative u@CFCU) had been established in
1999 by 34 coffee producer primary cooperativesOmomia Region. Following the
government policy that allowed coffee producersxport directly by passing central
auction markets, OCFCU seized the opportunity andnaged to penetrate the
international coffee market and become owner oftifé@ie and Organic certifications and
ongoing certification of Utz kapen and Forest Alta. Its member primary cooperative
grew from the initial 34 to 197 to date total beciefy as well increases.

The establishment of OCFCU was necessitated toosufgyrmers produce in small-scale
on small patches of land, with no access to agdtitall equipmentThese small scale
farmers typically do not have access to transgortafacilities to get their coffee
processed or auctioned. The Union was, theref@®@bkshed as a means to provide
protection, to serve as resources and expertidgbetssmall cooperatives, so that they
could overcome exportation problems and receiveeased coffee revenue.

Coffee being the largest export crop of Ethiopia ameans to link rural farmers to
consumers of worldwide that smallholder farmerseh#&naditionally been undeserved;
even exploited and marginalized. The smallholdéfeeofarmers in Oromia region is no
exception. To help coffee farmers get price infarorg capital and transportation as well
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as necessary skills in production, processing amplg of coffee, there was no other
alternative than establishing OCFCU said Mr. Meslkbe manager of the union.

5.4.1.2. Achievements of OCFCU and Current Status

The virtual organizational structure of Oromia @eff Farmers Cooperatives Union
(OCFCU) coupled with its efficient management hesulted in improved coffee quality
and overall operational efficiency. Dead on targeffee growers have been benefiting
more from their produce since the inception ofltmeon.

The Union buys, accumulates, processes and intemadly sales coffee supplied by

smallholders through their cooperatives. The mamggioffee processing, marketing and
its commercialization has become modernized anddatdized. Hence, the Union has
been able to achieve in a short year since edtaidist incredible level of growth which

further has inspired the cooperatives membersdease their capacity through helpful
services they receive.

With cooperative experience in international maskethe Union focused on the
importance ofquality production traced to origin with substahtayer monitoring and
involvement with coffee growers. The Union has alsderstood the need for change in
growing export coffee. Hence, it has succeededuadity coffee exporting over the last
decade. The growth in production size and profiitafof members are together creating
a momentum for further production, marketing andplyment among member
cooperatives.

With regard to building capacity of members’ co@ties, the establishment of OCFCU
has been an overwhelmingly positive force. The drias been improving year after
year in building institutional capacity of membevoperatives. It has regularly been
equipping members with necessary agricultural isputifferent coffee processing
machineries, warehouses and material assets. dndeleas come a long way since it
began this support initiative.

The Union has experienced astonishing growth, sigpdtom 34 farmer cooperatives
representing 22,503 families in 1999, to the curmembership of over 197 primary
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farmer cooperatives representing more than 194stal members. Similarly, its sales
volume has shown impressive growth year after year.instance, the sales volume of
the Union has shown steep growth since 2001.

The Union is now exporting: Organic certified ceffé-air Trade certified coffee, Double
certified (organic and fair trade) coffee and Cartianal coffee. These products are of
unique quality since due caution is given to theMlprocesses from tree to cup. In this
regard, the Union controls overall activities asst@al with coffee producing, harvesting,
processing, storing and direct exporting.

OCFCU Total Coffee Sales Volume Tons

5,329.3
4,889

3,598.8

3,182.3 3248.2
2,431.5 26905

967.2
375

126

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Production Years

Graph 1- Sales Volume Sold by the UnioBolrce: Oromia Coffee Farmers Cooperatives Union
10" year Anniversary (2011)).

Well aware of the paramount importance of qualiffee to remain competitive in the
world's stiff market, the Union has been devotetbyking to ensure quality of coffee on
sustainable bases. Towards this end, it offergsitrgito members on quality production
methods and post-harvest handling. The Union hsskaen making every effort to build
capacities of its members through motivating theraating market linkage and providing
market information. All the relentless effort ofetftunion is to improve efficiency at all
levels of production, harvest, processing and supglof coffee to make the most out of
export trade for the well-being of the farmers.

As a result, lives of the members have been meanipngchanging. Most of them
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received dividends which they used to cover theatadhed-roof house with corrugated
iron sheets. Other Union members invested dividdraitsk into their coffee ventures,
started new businesses or paid for their childrediscation.

One of the outstanding achievements of the Uniothésinstallment of a new coffee
processing plant and construction of the Union‘adHeffice with over 70 million Birr are
good achievements of coffee cooperatives. It iebed that the processing plant would
give much better capacity to the supply of markletabffee ensuring efficiency in every
step of quality control and vibrant service delwdt would also speed up export delivery
schedule by avoiding the wait for dry processinthatEthiopian Central Warehouse and
National Processing Plant. Besides, the installed¢gssing plant, two warehouses with
the holding capacity of 10,000 tons each and adingorting machinery with a capacity
of processing 7 tons of coffee per hour have bastalied. The Union and its member
cooperatives now have 56 pulpers, 16 hullers andafghouses.

Figure 8- Coffee processing in progress at OCFCU processiitgALA., Ethiopia Source:
Photographed by the author, 2011).

The current production capacity of the Union isseldo 250,000 tons annually on nearly
420,000 hectares of land. Out of this, 45,824 &mB86D tons are annual organic and Fair
Trade certified coffee production respectively. Tdwnsistent follow up of producers,
processors and suppliers in all the productionrchisom farm to market particularly
supervision and inspection at various stages falityucoffee, has shown tremendous
improvement.
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The Union has also accomplished commendable workeauring the rights of names
which would enable farmers capture more value ftioentrade, by controlling their use in
the market and thereby enabling them to receiveatgr share of the retail price. Hence,
Ethiopia’s coffee industry and farmers could easmmensurate return. Cognizant of the
fact that better brand and supply management icabatry and strategic promotion will
clearly help create higher returns for everyonéhim coffee chain, the Union has made
remarkable achievements in this regard.

sundried Coffee - Harrar Grade 4 no., 1*

punning Staty

13

pemote Per missior

emote Lser Status
cg_ — —

Figure 9- OCFCU computerized coffee sorting machine A.A.dfila (Source: Photographed by
the author, 2011).

Some co-operatives associated with the Union useé&air Trade premiums to construct
a system to treat ill and diseased plants, a wasshtor storage and to purchase 50
machines to wash their coffee beans. Several prgta improve quality have also been
put in place. As well, the Union invests in therpation of coffee production in order to
extend its sales to new markets.

The benefits of the Fair Trade of course, helpadtiie construction of a number of
primary schools and additional classrooms, clinesd for the purchase of medical
equipment and supply of clean water. Moreoverss#isied to offer care to farmers, their
families and the community. The purchase of a gngdnachine to reduce the costs
associated with the grinding of coffee beans; theclpase of coffee washing stations,
which have increased the quality of the products many more, were also achieved as a
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result of the revenue from Fair Trade coffee. Ad pasocial service program, the Union
has also constructed several elementary and highoks; clinics, potable water facilities,
and bridges as well as installed coffee processntydrying machines to the farmers.

Generally, the livelihood of coffee grower membamfiers is improving than ever before
as a result of the Union's effort to improve coffgeduction and campaigning to get fair
price at the international market as well as exjgainsf market information.

Table 2- OCFCU coffee processing machineries and productgacity Source: Oromia Coffee

Farmers Cooperatives Union"1@ear Anniversary, 2011).

Type of Machineries Quantity
Sorting machinery 1 (7tons/hr)
Pulpers 56

Hullers 16

Others Size

Production capacity 250,000 tons/ annually
Covered Land 420,000 ha.
Warehouses 71 (all over the region)

5.5. Private Coffee Processers

There are many coffee processers found in Ethiopi@ording to Ethiopian Coffee

Buying Manual: Practical Guidelines for Purchasargl Importing Ethiopian Specialty

Coffee Beans , 44 coffee growers, producers andréxs under one association, 98
members are working together in one coffee exporessociation (ECEA) and 95
importers and traders in coffee beans.

5.5.1. “Addis Exporter” Coffee Processers

During the data collection in-terms of private eaff processing, issues have been
personally discussed with Mr. Michael Mamo, whes#@es and marketing manager for
the company called Addis Exporter. Addis Exporterswounded in 1972 and today is
one of the oldest privately held coffee export campin Ethiopia. The management
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team, which includes partners from the United Stateas more than 100 years of
combined experience in exporting high quality Epiém coffee to the world.

They offer a full range of washed and sundried Aralroffees grown in Ethiopia. The

coffees are named after their production areas amedassigned a grading number
established by the Ethiopian Coffee and Tea Autytoi indicate type and quality. Grade
2 coffees are fine washed coffees while Grade 45aa@ unwashed sundried coffees.

There are many factors that contribute to the guali coffee, mainly man and nature.
Natural factors include altitude, duration and seyeof rainfall, type of soil, genetic
origin, and location of producing area. Ethiopiaifees have the genetic make-up and
sturdiness to grow and spread with very little hanmderferenceThis means that there is
not much need for pesticides and fertilizers, mgkirem naturally organic.

Supervision of quality coffee begins with the ceffeeedlings and ends when the coffee is
shipped out to the international markets. Expet® \&re trained in the cultivation and
handling of coffee are placed in each of the coffemucing regions to train and guide
producers in the modern and scientific methodslaftpg, cultivating, processing and
storing of coffee. These Coffees go through rigermspection checks by the Ethiopian
Coffee and Tea Authority before they end up atdbetion centers in the capital City
Addis Ababa and Dire Dawa. The coffees are agaspednted at the auction centers in
order to discourage tampering route.

Coffee purchase at auction is brought to one othihee storage and processing facilities
where its machine cleaned and further hand-pickesiome 300 plus workers depending
on quantity to ensure that only the perfect beaakenit to the customers. Sample coffees
are regularly liquored to ensure that the entireetbaneets the high quality standard that
customer's expect.

Coffee is then sent to the Quality Control Departtngf the Ethiopian Coffee and Tea
Authority for a declaration certificate to its chéimess, evidencing that each truckload of
coffee scheduled for shipment conforms to the ¢ald grading standards stipulated in
each of our sales contracts. The Department ins@ea conducts cup tasting before it
certifies the coffee fit for export. This integrdtquality control system from the point of
production to the point of delivery ensures thay ame receive the finest Ethiopian
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coffee. Table-3 Show 300g of sample of coffee usethe same coffee screening size to
determent the amount of effect. Fewer grams of alesaows the best quality coffee
beans “grade 1” and the highest defect takes “gbaaeéhich is less quality coffee beans.

Table 3- Defect counting system in Addis Exporter (300ngsadf green Ethiopian coffee.
(Source: Addis Exporter, Addis Ababa: Ethiopia).

Coffee grades Total defect in g. Size of screen (mm)

Grade 1 Oto3 screen 14 to screen 17
Grade 2 4t012 screen 14 to screen 17
Grade 3 13 to 27 screen 14 to screen 17
Grade 4 28 to 45 screen 14 to screen 17
Grade 5 46 to 86 screen 14 to screen 17

5.5.1.1. Conversions of Green Coffee

Conversion means to give an idea the amount ohgreffee in terms of different forms.
For instance all quantity data in Internationaldgaenter (ITS) coffee guide represent
bags of 60 kg green coffee or the equivalent ftheze i.e. Green Bean Equivalent
(GBE). Green coffee means all coffee in form ofethkefore roasting. The following is
the calculation of modalities how to convert diéfet types of the coffee into GBE:

Table 4- Conversions of green coffego(irces: Addis Exporter, Addis Ababa: Ethiopia).

Form of coffee Methods of converting into GBE
Dried cherry to green bean Weight of dried cherfy/5
Parchment to green bean Weight of the Parchmeérg *

Roasted coffee to green bean Weight of the roastifde * 1.19
Soluble coffee to green bean Weight of Solubleamff 2.6

Liquid coffee to green coffee Weight of the driexffee solids contained in the
Liquid coffee * 2.6
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5.6. TechnoServe Coffee Initiative Ethiopia

TechnoServe helps entrepreneurial men and wompaodrareas of the developing wot
to build businesses that create income, opportuaityg economic growth for the
families, their communities and their countr

Money from coffee has helped Ethiopian’s feed tfesnily, send their daughter to sche
and nvest in their coffee fields for the long term. tithe money farmers will get, th
will pay off debts and pay school fees.” Techno®ds/helping to bring similar benefi
to tens of thousands of other families. With thepart of the Bill & MelindaGates
Foundation, the Coffee Initiative will empower 1800 East African farmers over fo
years to improve the quality of their coffee ansh@prosperity to their communitic

The work is impacting farming families in Ethiopieenya, Rwanda and Tan:za. They

impart best practices in areas such as plant mmuirdnd pest management to promr

high yields. Technoserve works with farmers to dbahd operate wet mills process

stations that produce hi-quality coffee beans. And they help farmers to the specialty
buyers that supply the coffee shops and grocergsia your neighborhoo

MAP OF THS 2010 WET MILLS

el o
Wil rwill (Z0OEN D
Wt rwll (20T

Figure 10- Coffee processing stations in western Ethiopiat lmyilTechnoServeSources:
TechnoServe Coffee Initiative Ethiopia).
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As TechnoServe enter the fourth year of the progréethnoServe is also providing
innovations for the future. They are working witicdl banks to develop new financial
mechanisms that give smallholder farmers acce$satts. Across the program, they are
introducing technologies that conserve scarce watsources and protect the
environment for future generations. TechnoServeehdp expand this work to double
coffee incomes for one million farmers by 2019. Mthe right knowledge, a coffee bean
can change lives on a grand scale.

5.7. Wondo Genet Coffee Farmers

In Wondo Genet area farmers produce many cash ,clies Sugarcane, chat, enset
(false banana), potatoes, coffee, carrots, cabbages beets, tomatoes and other
vegetables and fruits for a long time. Althoughfeefhad been the primary cash crop
before 1975, the coffee disease that spread rapidlye area reduced its significance. In
addition, the repeated displacement of farmersoious reasons reduced the production
of coffee and other perennial crops (avocados, yzepahat,) that take long time to grow.

Wondo Genet is well endowed with rich, but deplgtiagricultural natural resources.
The primary asset of the area is the existenceauitdtde fertile soil with enough water
from precipitation and irrigation for the producti@of both annual and perennial crops.
Even if the uncultivable lands (marshy, stony anldsibes) constitute a significant
proportion of the total land size, the quality loé remaining arable land is very good, and
makes Wondo Genet one of the most productive afeh®e region.

5.7.1. Analyzing Farmers Respond

Wondo Genet area farmers have better experienceffae production and understand
the value of coffee as cash crops. However, these Hdhfficulties in-terms of coffee
processing and related issues. In general, thé fimcaers hold small land size for coffee
production like other coffee producers in Ethiofibe survey show that the local farmers
owned coffee land from 0.1 — 0.3 ha/person, whglmiline with many literature that
stated 90% of Ethiopian coffee production comemfemall land holders. In addition, all
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farmers have alternative income sources than calfiecto seasonal fluctuation of cce
prices, little or no wet and dry processing statiand lack of technical suppt

Total coffee farm owned
0.35

0.3

0.25

0.2

0.15

Area(ha)

0.1

0.05

16.7 20.8 25.0 8.3 29.2
Farmers (%)

Graph 2-Total coffee farm owned by Wondo Genet farr (n=24).

The survey also shows that the amount of annudeegbroduction thafarmers can
harvest. From 24 randomly selected farmers, 29 %herh produced around 50 kg of ¢
cherries, 25 % between -100 kg and the rest 46 % farmers harvested morel@a kg
per year. This shows that the current yield of @@fproduction in Etopia is from 500-
600 kg/hectare as it has been mentioned in thetitee review. However, this could
improved to 100200 kg/hectare achieved by similar coffee varmetyducing countrie
like Kenya.

Table 5-Wondo Genet coffe producer’s annual product

Farmers (%) Annual production/kg
29 0-50
25 51-100
46 >101
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Like many farmers in the country, Wondo Genet coff@mers use their coffee product
for their household consumption and income purpo$és result shows 29 % of the
farmers used the produced coffee for own consumptidich shows that Ethiopia is the
country that uses most part of its produced cdffeéocal consumptions.

Coffee Production and its Usage - in the Case of Wondo

Genet
35
30
:\3 25 -
™ 20
—
()
£ 15 -
—
o
L 10 -
5 _
0 _
Consuming  Sell to local Sell to Selling and
market cooperative  consuming

Graph 3-Coffee production and its usage —in the case aid@dsenet (n=24).

The other 29 % said that they sell the whole taeimual product into local market as dry
and fresh harvested cherry. This is important émal farmers especially for women to

have daily income to provide for the family baseeds like sugar, salt, and many other
items. Again 13 % of the farmers responded thay gedl the whole harvested cherry

which they produced for coffee cooperative uniarstJew farmers sell their cherry to

cooperative because there is only one local uni@iable in the area “Sidama Coffee

Farmers Cooperative Union (SCFCU)” which is covgria lot of geographical area, and
as the result of this, it is having difficulty torporate with all coffee producers. Still the
rest 29 % of the farmers said that they consume paos of their product and sell the rest
into local market.
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Types Of Coffee Processing

70

60

50 -

40 -

30 A

Farmers (%)
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Dry processing Wet processing Neither dry nor
wet

Graph 4-Types of coffee processing in Wondo Genet farmer24).

The biggest challenge for most farmers was lackcoess to coffee processing stations as
it was shown in the survey. From the total farmsusveyed, 58 % uses dry coffee
processing which is normally the most favored bynyndarmers because of its
availability with necessary facilities for the pess, and simplicity of the method. The
rest 42 % use neither dry nor wet processing methwbich means they sell the whole
harvested cherries to local market or cooperatepr8ingly there is no a single wet
processing station around the area and even arer athffee processing machinery,
which forced the local farmers to use only drygessing method.
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Chapter 6. Conclusion and Recommendation

Conclusion

The Arabica coffee tree is originated in Ethiopadnere it grew wild. In fact, the name
"coffee” derives from the Ethiopian region of Kaffa keeping with this strong coffee
tradition, Ethiopia still produces some of the besffee in the world. The majority of
coffee production (90%) comes from the smallholdengde the rest is produced by large-
scale producers (state farms and investors). Bmogoffee is processed and exported in
two processing techniques, namely, natural surddi®%) and washed (30%) coffees.

The processing steps in coffee may be groupedoimteary, secondary and tertiary steps.
Primary coffee processing refers to the processingpffee fruit to obtain coffee beans

(also called green beans). The next stage refdraliog, roasting and grinding. Tertiary

processing involves making of instant coffee andtber value addition operations.

Oromia Coffee Farmers cooperative union (OCFCU) angate coffee sectors are
helping the Ethiopian coffee processing to take is¢cond level. OCFCU is the well-
known coffee cooperative union in Ethiopia and timeoon covers the most part of the
country in terms of coffee production and procegsifhe union has built latest coffee
processing unit, also wet and dry processing stat@round the region which enable
farmers and the country to compete the internatioaket.
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In Brazil the faster harvesting will gather more tbg fruit within the specific short

timeframes during which the berries are at thetrigieness stage. With world demand
for coffee increasing at the same time the Braziliarm labor pool decreases,
mechanization made affordable by the co-operatisethe best possible move for the
farmers. When comparing Ethiopian farmers, more ziBams using mechanical

harvesting machines however in most case mechamzaystem does affect coffee
quality and study show that in most cases Ethiggies 100 % manpower harvesting
method has helped for better coffee quality andepcomparing Brazilian mechanization
method. In Ethiopia shortage of farm labor is na tssue and handling harvesting in
man power is important in terms of coffee quality.

TechnoServe Coffee Initiative Ethiopia also part tbé process to develop coffee
processing technology in Ethiopia. TechnoServe €ofhitiative Ethiopia is helping the
local farmers building processing stations whiclvesy important for coffee processing
development.

Key recommendationsfor the Ethiopian coffeeindustriesare:

Farm extension/farm risk management: A well planned and implemented coffee
extension programme is needed, engaging all agenicieolved in research and
extension, including a range of well-researchenhfdiversification strategies.

Water: Water resources are a key factor in the successeafoffee industry of Ethiopia.
There is evidence that these resources are notweoedyge of sustainability. As water has
been considered a free resource, little care has taken to use it in an economical way
or account for its cost. Integrated management rmoditoring of extraction rates is
required to ensure the true value and cost of watercognized. The Government needs
to focus on the long-term environmental impactst{palarly water resources) of the
coffee industry and to develop strategies to moratad evaluate environmental impact
and so ultimately help the industry to become nsoistainable.

Farmer and processor/exporter organizations. As the Government moves toward
greater market orientation of the coffee industrghould facilitate the building of a
stronger private sector in the coffee industry,particular by fostering representative
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farmer and trade organizations and stakeholdernagions. While non-government
groups may generate criticisms which the Governmreyt not enjoy, in the long run this
will help the industry be much more aware and aafaptto stakeholder needs. The
Government needs to encourage representative faameértrade organizations and
stakeholder organizations by creating an ‘enal#imgronment’ for them to grow.
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Appendices

Appendix 1 - Questionnaire Conducted to Oromia Coffee Farmers

Cooper ative Union Office (OCFCU)

For the Partial Fulfillment of MSc, | am kindly neesting you to provide accurate and
genuine information so that, | can be able to megk@opriate conclusion based on your

information. Thanks in advance for your faithfulees

What is OCFCU?
How many members are in the union?
What benefits are they getting being organized?

Total capacity of coffee production in the Union?

a r w0

Types of coffee processing machineries which aadlase in the union and the
region?
* Manual harvesting
» Harvesters on Wheels
* Kinds of Winnows
* Pulping machines
* Mucilage Removal
* Milling
» Coffee drying machines
o Natural drying
0 Mechanical Dryers
* Green coffee Sorting machines
6. Total amount of green coffee provided to nationatkat in kg?
» washed
* Unwashed
7. Comparing local consumption and national markepbypvhich one is higher?
o0 Domestic consumption

0 Supplied to the national market

63



8. Are there any assigned professionals from youceffo support farmers in their

coffee production, especially in terms of proceg3in

o Yes
o No
9. Are there any capacity building and financial suppthat you supply to the
farmers for their coffee processing
Yes [ Nd-
10.What do you think about the farmer’s knowledge dloaifee processing in terms
of quality?
11.Do you think the farmers do care about their coffeality?
12.1n which stage is the biggest challenge take placeoffee processing in general?
a. Inthe time of Seedling.
b. In the time of Plantation.
In the time of Harvesting.
In the time of Coffee drying (processing).

In the Storage time.

-~ ® 2 o

13.1s it possible to determent the coffee qualityhia harvesting (cherry picking)
time?
14. Are there any measures undertaken to promote argaffee production?
Yes 1 Nold
15. According to your knowledge, do you think thereuns/ kind of research about

Ethiopian coffee processing system?
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Appendix 2 - Questionnaire Conducted to Wondo Genet Local Coffee

Farmers

1. How much part of your total farm land is coveredcb§fee trees
0 < hectares (1ha=10,000kare meter)
0 > hectare
2. Do you have any other income sourother than coffee?
Yes | No —!
3. What is your annual dry coffee cherry productiokgri
o <50
o 51to 100
o >101
4. What do you do with your coffee productic
* Consuming all in the hou
» Selling all in the local mark
» Selling all forcooperatives
* Some for house consumption and the rest sellirgladal marke
» Other......
5. What kind of coffee processing are you us
o Dry processing for house consumption and for locatke
0 Wet processing
o None of them
6. What kind of coffee drying methotwou are using?
0 Sun drying
0 Mechanical drying
7. Which kind of coffee processing machinery exisyaur area, could be privat
government or cooperative
o Coffee drier machineries
0 Hulling station
0 Wet processing unit
o0 Any other machineries if you kno
8. Do yau have any access from your district like coffemanror any other agencies
terms of coffee machineries usa Yes No
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