
KWINWA 1811.0 IN Mu 

Mfteltmry Owminhtion 
l lli l iil i
ii N 

by 

F*Xlld V. OArtia 
Staff INoomist
 

5Rsthsrnst Inettut for htrLshob1.
 

ftbcuary 23, 1914 

Rport No. 
PIP/udor/Fb. 4/Mo. 37 

G a 

in cooperation with 
United States Agency for 

International Development 
FrojM Thllo: Stomp and Proosuing of Fruitsend Vopol

Project No. AID/DAN-CA.U
Wnhngo, D.C., U.S.A. flU 



?M OI, ONl~EWN 

.	 PIROjctW....... ..........................................I
 

IV. &l~~AICAPMt141 1MTY 10 K=M 188=0 oo$ 10e...... f...........
 

Ill. FINDINGS 

o
A. the taketing Syste .................................


IV. IWINICN,UNBOUSIITY OF NA3 ..,,,o*.#&,oe.ee,&o,,#,,*.,o.s.,v,,,,,,,a a,,,..@ 7 

0 00 40 &00 06 9aV. FOXXI0229WIONB...,...,.....,....,....,.,....,,.,o.,,,,,.8 
2. 	Iotinrary......................... •.... ••....• •........• •.10
 

1. 	8tatewnt of PIP beiw,.......,,,.,,.,0
 

3. Iutineryn....ntac. ....................... ,,......,,,.ll
 
3o Gist of personscotce.......••••.•••••••••.••••t
 

4. 	Publications (Left inEcuaor with original report)
 

a. 	Solar Dryer Construction and Food Proce"sngj
 
b. 	An InLegrated Approach to the Study of Postharvest
 

Problems A Case Study inTaiwan
 
c. Idaho Potato Storages - Construction and ninast
 
d, Solar Rfrigeration for Perishables
 
e. 	Draft Miport: Recommndation for Portable
 

Food Preservation Systems
 
f. 	 PIP Course Announoemmts 



!MaJ~ NDW NLVW 
relilnary rindi .s rnianA dations 

I. IWUflIC 

UIAIXIFmAi reqmsted the Postharvest Institute for Perishables to 
etaine three aras of interest to the Mission with a view towards 
determining if ewpport from PIP was raquired. The three areas of interest 

it) cos ity canning oyatem, 

b) moll on-fam storame systems for perishable crin, and
 
c) smll scale agro-industuial opportunities.
 

In &*Mtion, following the visit by Ing. Saltos of the Technical 
tknivectsity of Ambato (VIrA) to the University of Idaho, additional 
dimcussiom were scheduled to determine areas of mutual interest for 
posible collaboration. This report, %hict follows the points noted above 
within the institutional context of ongoing GE and AID project, !lists 
recowwondations for further program. It is the judgemnt of the author 
that there are areas within the (XW/AID projects where PIP could play a 
role. 

Briefly sumemrin d, there are OiLplo on-farm stor&ge systme available 
that are not being u4aid in the project area today. There also appears to 
he scope for siqle olar dryers, using the peototype dmqwoped by PO 
staff. Canning lines for community uw or for mall scale agro-pcoceissors 
requires more investigatin but the minimui conditions of posr, wktar, 
access to urkets, and a growing production tmso apear to be met. Tin 
cans are readily available in the market, eliminating one of the 
bottlenecks commnly found around the world. The Technical University of 
Aimtto in aggressively mounting a research and extension program and 
tI Jud he utilized as a project resource. 'Ireni. program and the mndate 

of PIP are closely related and a collaborative program should be 
encouraged. 

11. AXDAX)E P[X'lS RELATED 1T~OIWW T ISSUES 

There are two (1)/AID projects inwhich PiP may play a supporting role. 

The first is an aggressive Integrated Rural Development (IR)) program to 
increase prodiction and improve the standard of living in rural areas.
 

Seventeen sitem have been identified and AID is supporting twos Salcedo 
and Quimiag-Penipe. An Integrated Rural Developuont Secretariat is the 
principal governmntal entity (reporting to the President) to manage and 
coordinate the involvement of (OZDagencies involved in inplementation of 
the program. Operating units have been established in each area, staffed 
by officials from various agencies, e.g., Ministry of Agriculture, 
National Development Bank, Social Welfare Agency. Project ompmonti 
supported by AID include support for the institutional framwork, physical 
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infrastruture (rosn and irrigations), and planninq a invettigation for 
Lilauntation. Io project in in Lts fourth year andM r activities are 
accelerating. An evaluation of the project is underwnr and oe of the key 
issues 's the need for extonsion of the Project Activity Copletion rate 
(PAW)) . 

'ho second project, Rural Technology Transfer Syotmn is dosir/wd to 
msport the interchange of cience and technology between the United 
htates and Ecu4)or. Title Xi institutions in the United States are 
e~wctal to play an inplementation role in the project. The principal OWE 
institution in CX*VCYTr (conanjo Nacional do Ciencia y Tacnologla). The 
Tohnical University of Ambato isparticipating in the W'M project.
 

111. Vi NDINtLW 

Pw.vn this cureory vinit to IND sites war, nufficient to determine that 
rural families within the IRD areas have sorious postharvest losses. Part 
of the problem stems from the ncr:ens of OW, programrn to improve 
conditions in rural areas. The recent completion of the road to the 
village of Puculpala, for exanple, wan reported to be the catalyst for 
farmers to begin to Ioduce more cash crops -- fruits and vogetablas. 
When markets wero only accersible by high cost animl and numan transport, 
there wan insufficient incentiv. to prOduce these higher valued crops. 
'[te dlivrnification that in now tvident on farmers fiqlds has not been 
acompanied with information on how to reduce the postharvest losseb. At 
prasent, all produce han to .oi arketed or cosumed imoediately after 
harvest with the expected result tnat prices at harvest time are always 
the lowest during ti year. Becauge the farmers are not experienced in 
the production of these now crops, there appears to be a lack of knowledge 
of the most basic i)ractics for reducing postharvest loosen. 

A. The Marketirg System 

There is frustration on the part of project staff and producers in 
their dealing with the market system. An in most countries, the 
spread between what the farmer receives and the retail prices in the 
marketplace isperceived to be excessive. It in difficult to say at 
thin time if there art excessive profits but my observations during 
this short visit toll me that it is unlikely. 

In fact, the marketing system appears to be well established with 
specialists at various points in the marketing chain -- wholesalers, 
retailern, truckers. one retailer in th( cenral market in Ambato 
spoke of' potatoes passing through several (3 or 4) hands before they 
reached her. Grading, by size at least, takes place for some 
products at the farm and different sized products carry substantial 
prerniw. for the "right" size. [te price for small plum was 
two-thirds that of the larger size. A similar price difference was 
reported for potatoes of different size/varieties. Smli potatoes, 
called the "poor man's" potato, are the cheapest,
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Acs to the mrket isnot only a mtter of transport, In te cam 
of Puulpsla, buyers go to the neihboring village. But when I asked 
farmers abot using their own tranport to tpke their go to the 
urban market (to receive a higher price), they reportad that at me 
not all4v,. Wholisalerm bar entry to farmers to this market. ihis 
is not an unomn ocuren. In Pakistan the olesale markts were 
also controlled by wholesalers and only mmrs of the *club* wre 
pemitted entry. 

Added to a price difference for "09ality" is the seasonal price 
swins that occur over the course of the year. As the price is 
s itive to supply and dunnd conditiona, It is norml to expect, in 
econtimies where storage and processing are not well establihed, very 
high differencs between prices in times of abundance (harvest) and 
scarci,y (the period prior to harvest). 

flow to Improve the position of the farmer vis-a-vis the marketing 
systm is very difficult. Beyond initial and-o 'uos-interu'entions 
first and mst Isportant is cheap tranqortation (roads) - the 
manipulation of the marketi.ij system to serve better the mmll holder 
has remained an illusive goal. From available evidence, several 
characteristics of traditional marketing system sew to hold. I 
would le surprised ifconditions inecuador were not similar. 

1. 	 Traditional mrketing system are very well established with 
specialists at various points in the chain. 

2. 	 The marketinc syntem may be high cost (marginu higher than found 
in developed economies) because of i a) high cost of transport, 
b) lack,of efficient storage and processing facilities to extend 
shelf life, and c) high product losses, especially with 
perishable products.
 

3. 	 The system ic very competitive with mony buyers and sellers and 
price is highly responsive to supply conditions. 

4. 	Marginn will be high (due to high coste) but will be 
oewititive, i.e., they could not be lower without buyers 
suffering losses. 

5. 	Marketing is highly risky, time consuing, and requires large 
armunto of operating capital. 

6. 	PublLc agencies cannot copete with or coiletely control 
traditional marketing system. 

If the system is competitive then mall producers rumt find ways to 
improve their postition vis-a-vis the systam. Axguing for a larger 
share of the retail prircn-- work if it mans a reduced margin 
for the buyer when the buyer isalready working at varpetitive levels. 

http:marketi.ij
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1Thre are basically three optioni open to prodtur. first, inCreae 
the slse of the lot offered for sle ml grade and nort the produce. 
if smral farmers pool their offerf -q to the market and grade and 
sort Uir pr duce, they are rediicinj the ct of collection and they 
should be able to gain nmo of this. Scond, if Wa~mrs can bring 
their ranwe to market in th off-aeason, they will raceivo a higher 
price. This ruires stotajo facilties where the cost of holding 
inventories and the value of losses in atorage are less than the 
prioe premium gained in tho margut. This is a grable that the price 
will rime w1 wwmen that ttvt farmer in willing to take on the risk 
forwrly held by t-e wvlenaler. .he third option is to change the 
product throurjh prcefsninJ. If tho farmer can add value to the 
product then that value can be captured by him, 

. Produt ,ionn 

'11h three optinn have bri~n dririuurmd durirg this visit. IRD staff 
in contorI-itinw1 iryin colhection center to the community centers 
and possibly nrraonirtvj ales to ninter cxipratives or retail stores 
in retail areas. If nales can bo arranged then they should be done. 
Thin will he rtrongly renisted by ustabliched wholesalers, the ones 
currently providityj qtoxin to thae retail outlets. 

Collection corter! are a toy for producers to capture soffe of the 
value addel in the marketinj chnin, Wit one nuch center, located on 
the outakirta of Anbato, testifi n to the difficulty one can expect. 
This contor in an empty building and wan reported to be that way 
always. A collection center apeara to tri feasible only if one of 
two conditions can l. rnet. rh eirst is ifwholesalers agree to come 
to the center to buy. The advantage to the buyars it that collection 
costs can he reducrd and they can then pay a higher price for the 
product. Tei i condition tie the collectionrvcorK In to center 
directly to a buyer nuch as an exporter or a processor. If one of 
thene two conwiitionn in not smt, thon, ' fear that any now collection 
center will share the name atn ai the one in Amhato. 

'fie recond option dual with holding the produce off the market until 
prices rina. Althouqh it in ponsible through variety selection to 
apace the prodiction cycle -- early and late maturing varieties -
the discussion here focussen on ways to maintain product quality in 
storage and minimize lon;uis. It should be recognized that the 
options discusmed Llow have irqortant nutritional implications as 
well. The producer has the option of selling or consuming the 
products he or she stores. In the caw of perishable c%,-nodities 
with a rigid production cycle, it can mean the difference between 
having uon or none of the product during periods of scarcity. The 
techniques discussed below are scaled for on-farm use and are 
designed to meet consumption or small scale comercial uses. 



a) 	 boot osllars: This technology was very omimn in the United 
sttes am Is still practiced in m areas. seentially a root 
cellar is a place where the product is proweted from-mo 

hanges in L-mbient teipcatre mW bmidity. P d belw 
ground irtl (dug into a hillside) with sirle m* of 
providing ventilation and maiataining humidity# a coot cell" 
provides a low cost way to store such Wrishobl crops as 
potatoes, carrots, md apples. If electricity is available (as 
it is in the IR) areas) , then more sophisticated ventilation and 
humidity control methods can be applied. lh* attmchd 
publication (4, c) describes low cost storage systas for 
potatoes with por assisted ventilation and humidity control. 

b) s Drying products is a tim tested technique for 
preervation. A heat source (the sun) and protection from 
insects are basic requirements. PIP has developed a solar dryez 
which has an auxilliary heat source tha: is easy to build and 
maintain. (See attached brochura, 4, a). It has bn tested 
and modified in the Philippines and Indonesia and found to be 
operational. The Aixilliary heat source is especially important 
in locations wtne.e rains coincide with harvest. 

The third option to increase the price received by farmers is 
prcxessing. This requires a higher degree of training and education 
on the part of the o;*rators. To options are discussed heres hw 
canning and small-scale roo mrcial or comsnity canning. 

Rome canning is a continuinq practice in the United States and is a 
mans of prooessing thac is directed primarily towards home 
conswmqtion, not for the market. Tim and tenerature are critical 
requirmants for the home cannor and diffeL~nt products require 
different treatments. Errors in hon canning can result in tragedy 
for the family as iqxoporly prepared foods can be contminated with 
toxins that can disable or even kill. Pressure oookers, a reliable 
heat source, and glass jars are basic requiremints. The high coot of 
jars and the need for a steady, reliable heat source raises questions 
about the utility of this technique for farm fmuilies in the protect 
area. More thought and investigation has to he done. 

At a higher level small canning lines are available where the 
container can be jars, cans, or retort packages. There are difforent 
manufacturers, but one lie which appears to offer versatility, low 
cost, and appropriate scale was developed by hall Canning Company and 
turned over to a foundation. (Information attached 4, e.) 

In the context of the IRD project and other AID-eupported activities 
to encourage agro-industrial expansion, this type of small canning 
line may be feasible. There are several factors to consider: 



I. 	 At the Piupsla Oite eloctricity ad NatWr are awvilaL. 
Ihis shuold be triu at other sites awll. 

2. 	 fn oen are meufa-tuced in-county and would a ear to be Uw 
container of dhie. 

3. 	 Uwre is eopoitad dinri for canAd fruits and voetbe in
country eqicially in the larger cities. 

4. 	 1Thw fTecnic l Wv~esity of Ambsto could provide continuing 
technical sport. 

ITt final detemination of feasibility of small caming systems 
requires sevral steps. CM of the stg would be tooting the systm 
on a pilot besis. Ito possibilities appar now. 

The first is at the cm.rinity csnter level. This is first because 
the ommnity center is Lhe focal point for the IND poject. It does 
not mean that it is the best way to proceed. One of the mst serious 
problims to deal with, wherever such a unit is tested, is the 
mmgmmnt requirement. Sosw has to be in charge and a comittee 
is not known for efficiency. 

If tested at the cowanity level, then farters could bring produce to 
the center and pay fur the service in-kind, that is, leaving behind a 
portion of the processed goods to cover operating costs. The 
ocmmnity center would then sell this product. There is little doubt 
that the volume of product will not s sufficient in the early phases 
to keep unit costs down. Additional produce would have to be 
acquired from surrounding farms. Placing the unit at a higher level 
of organization (farwr federation) oould solve the voliu problem 
but oamplicate the management problem at the same time. 

The second alternative would be to identify an entrepteneur. In 
exchange for the canning equipment the owner/operator would have to 
agree to establish formal, binding purchane agreents with 
individuals or groups of farmers in the projoct area. Part of the 
agresmnt should be an extension package of inproved technology to 
farmers to produce the required quality and quantity for processing. 
Aple production, for example, could be increased with adoption of 
pruning techniques and pesticides. The costs of such an extension 
pcogram, a necessary ingredient to permit smaller farmece to hve 
access to the market, could be supported by the IRD staff and AID. 

The three options described above will become more inportant as the 
IR) project progresses. The postharvest problems can only intensify 
an the irrigation water becomes available and farmerti adjust their 
cropping system to this new resource. As farmers will be paying for 
this water, it becomes more critical to deal with postharvest 
problem in order that farmers can realize sufficient cash incom to 
meet hiher operating eipenses. 
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IV. "M 1UWOM wizM OF AW
 

DisCussio s betmen UTA an PIP at the Univesity of Iduo started in 
kot t, 113. 'tww discusion focussed on the reserch work tnuInMy 

at UR nMI th WW project. I think there is an opp;tnity to 
broaen tw discaions to include not ... y the resmerch pcual= but also 
a passible tevtiical suporting role in the L pojert. Vwe, is %*y 

pcarm atclose ourrelation beten the research and prapow aeztmian 
VtA and the tetical requirent of the IM pcoject in the wtharvst 
area. They are IxAted between the two AID @Wpoeted IND sites providing 
easy 	 access to the project areas. 

They havw identif Led a progras for the department to om~lement ttwir 
basic inst:uctionai and research progrm. ibis progras has three besic 
coqiomfnts a 

1. 	 To mawsre crop loss in areas around Abato. 
2. 	 'lo identify and test technologies to reduce losses. 
3. 	 To tr.wsfer the technology to users. 

Some of these activities have already started. Very importantly, the 
staff is Interested in action programs beyond the confines of the 
University. This was confirmed by the Rector of t l University. In a 
brief review of the program and discussions with staff, I can make the 
following observations. 

a) 	 Th University should be a repository on technical information on 
postharvest practices. If administratively feasible, a linkage 
between IRD and the University (and by extension, the AID, INWand 
COMM projects and other agro-industrial initiatives) should be 
established. 

b) 	 Their actions to better relate research to problems in the area can 
only improve performance. Especially noteworthy is the review of 
eight conmodities including marketing channels and product losses 
througi, the marketing chain. 

c) 	 They have basic W) equipmnt but report that more is needed. 

d) 	 I cannot identify any specific training needs or additional staff 
requirements. They would seem to be weak ir. economic and financial 
analysis but the answer may not be the addition of an economist. As 
a research body, one always seeks to increase the number of staff 
with graduate degrees. They are working in a very complicated field 
where the skill to transform the corilexities of food cience into 
practical alternatives requires a high degree of training. 

The strongest recoxendation I ca isike at this time deals with current plans 
to carry out surveys on the marketing chain. Thre are alternatives to the 
survwl proposed by the UTA staff, One that PIP would like to dupport is 

to the Study of Postharvestdescribed in the attached report (4, b), "Approach 



ProbloW. VW mfihdolqY in thit rqOrOt strests an Wd&erstaidin9 of the 
practims relted to proakt tandling as a pIrqisite to estimation of 
product lose aid M idntificatim of tecvologiLs to reduce losss. ih 

ophasis in to wdorstd the setting in order to make jadkmnts, and conduct 
further analysis abut the ecomic feasibility of techrlogies for loss 
reduction. Vhe report, for xaple, decribes the marketing chain for chinese 
cabbege in Taiwan. The outer leaves are used as packing material until the 
cabbiq reac thw final distributor. Only then they are remed. This 
could be described as a *loss' (the wtight is r.duced) until o conuiders 
that the alternative -- a box for the cabbege -- would cost more than the 
weight loss. 

In cowlusion, there are many c-.tios taking place related to postharvest 
problem: storap and handling. processing, and marketing. Thes problems 
will beome more acute as ui. x-es with current GM3 and AID projects is 
attaired. 

V. _______TINS 

Cnaponents of the W/AID supported rural development program in Ecuador are 
confronted with problem atrociated with posthervest manmgemnt to reduce 
losses and provide a higher return to small holders. The problem range from 
on-farm storage and processing through the mrketing chain to the consumr. 
Increasing processing for increasing shelf life and reducing seasonal price 
variations require innovative and appropriate solutions viich will, in most 
cases, require adaptive research in-country. The requirements of the 
Ecuadorean marketplace, translated by private entrepreneurs into business 
decisions, require technical support to create viable and profitable business 
enterprises. These entrepreneurs, ranging from private small holders to 
rwttiple ownership operations (corporations to cooperatives) are the final 
action agents in development. 

The initial elements are falling in place: the IRD project to improve the 
infrastructure in rural areas (roads, water, extension), an Ecuadorean 
university interested and actively becoming involved in research and outreach 
progra&, and strong AID/OE support of agro-industrial expansion are all 
examples of the progress being made.
 

PIP and the University of Idaho can play a small, but significant role in this 
process. I strongly recommend that steps be taken to define a collaborative 
postharvest program between the Technical University of Auiato and the 
University of Idaho through PIP. The program should follow the lead already 
established by UTA: identification of significant postbiarvest problems, 
development or adaptatic of technologies to treat the problem, am an 
outreach program to serve users of the technology. 

The collaborative program should be structured with strong linkages with the 
IRD project, serving a support function to IR) staff. Such a program would 
also be consistent with the objectives of the Miral Technologies Transfer 
System project in that ties between 1JrA and the University of Idaho, a Title 
XII land grant university, wouLW be established. In addition, it could offer 
a mechanism for collaboration between private food processing firms in Idaho 
and neighboring states and similar firms in Ecuador. 
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1 recamnwd that the collaborative pcogrm he developed through a procss of 
to address,several steps. The initial stop should be a mmll team from PIP 

with staff from fL1A, t specific scope of work related to a) on-farm storage 
and processing, b) commodity marketing studies under prcparation by tI, and 
c) feasibility of =mall-scale canning lines for use by mimunity centers or 
small processing firm. 

At the saw tima more discussion among WE# AID, irA, and PIP on the scopeM 
contont of a collaborative agreewnt between the two universities would take 
place. This would include possible exchange of information, faculty 
interchange, traiiiing programs, extension program (such as the "Masters of 
Food Preservation for Rural Women"). 

If the basic reconendation is accepted by AID and GOE agencies, then a 
detailed plan of work can be prepared. I estimate, subject to discussions in 
Idaho, that a program could be initiated this spring, in tim to met UIrAls 
deadline for the eight commdity studies. Specific itineraries and budgets 
will have to be prepared. 

The University of Idaho is committed to a responsive program in international 
development and looks forward to continuing discussion on a collaborative 
approach to solving posth.rvest problems around the world.
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1. s'i ior PIP owurIVIm
 

The Postharvest Institute for Perishables (PIP) is a non-profit institute 
within the College of Agriculture of the Uliverhity o Idaho. PIP is 
supported by a grant from AID. The mandate of PIP calls for research and 
outreach to support developing country instituticns (public and private) 
working in the field of postharvest loss teduction of perishable 
(non-grain) crops. h Cooperative Iqromnt (AID/00A-CA-0265) with AID 
encourages Missior/PXP collaboration to address specific postharvest 
problem within AID-supported peogrwa. These collaborative program are 
facilitated through amendment of the Cooperative Agreemnt (buy-in), In 
most cases PIP is able to share a portion of the cost of Mission recpested 
work. 

2. ITINEAtY Program sot up by Joseph Beausoleil# USAID/Souador
 

coimunity 

February 191 Arrive Quito, initial briefing 

February 20: Travel to Riobamba, IRD project site 
(one of two supported by AID) 

Discussions with IRD staff: Ing. Guillermo TerAn, Chief 
operational unit, located at Quimiag (12 km from Riobamba) 

of IN) 

Travel to Puculpala accompanied by Rosario de Mrales, promotora of the 
Ministry of Agriculture (8 km from Quimiag). Discussions with 
leaders and producets.
 

February 21: Travel to Anbato, Tlechnical University of Ambato.
 
Discussions with Ing. Saltos, Associate Dean (subdeocano), Darrell 
McIntryre, USAID/Ecuador, and De. Garc4s, Rector of the University.
 

Return to Quito:
 

Discussions with Mission staff
 

Feburary 22-23, preparation of report, Quito
 

February 24, debriefing, depart Quito.
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3. mmo 

Joseph 0oodwin, 000i USAID/uito 
Joseph Ommleile USAID/Vto 
Darrell HoIntyre, USAI/Quito 
Paul Vitzi DKuty Directors t1AXD/Quito 

Dr. Wis Anabal Garcts, Rotor
 
wTtdnical University of Amlsto
 

Ing. H. Anibal Salton*, Associate Dean 
T1chnical University of Mbato 

Ing.. Guillermo TWrdn, Director 
Executive Unit, IRD Quimiag 

Lic. iourio de Morales, Promotora 
Ministry of Agriculture 

4. PUBLICATIONS (attached) 

Drafted bys R. Curtist gv
OGSOC: 02-28-84 


