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POSTHARVIMIT PROGIVM IN HCUADOR
Preliminary Pindings and Recommendetions

INTRODUCT LON

USAID/Mcuadnr  reguested the Postharves: [nstitute for Perishables to
examine thres arecs of intorest to the Mission with & view towards
datermining if support from PIP was roquired. The three areas of interest
were:

a) community canning syatema,
b) wmall on-farm storage systems for perishable crops, and
c) m=mall scale agro-industrial opporiunities,

In eXiition, following the visit by Ing, Saltos of the Technical
Univezsity of Msbhato (UFA) to the University of Idaho, additional
discusnions wera ncheduled to determino arcas of mutual {interest for
pozsible occllaboration. ‘This report, which follows the points noted above
within the inszitutional context of ongoing GUE and AID projects, lists
recoskendations for further programs, It is the judgement of the Zuthor
that theare are orcas within the QOE/AID projects where PIP could play a
role,

Briefly summarized, thorn are nimple con-farm atorage aystems available
that are not heing usxd in tho projoct area today. There also ({
he ncope for simple nolar dryers, using the pcototype davel by Pif
staff. Canning lines for community u<o or for amall scale agro-processors
requires more inves.igatiia but the minimem conditions of power, water,
access to markets, 2nd a growing production baso appear to bs met, Tin
cans are readily available in the market, eliminating one of the
bottlenecks commonly found around the worid. The Technical University of
Athato in aggressively mounting a rescarch and oxtension program and
should be utilized as a project resource. ‘Theis program and the mandate
of PIP aro closecly related and & collaborative program should be

oncouraged.
AID/GOE PROJECTS RELATED TO POSTHARVEST ISSUES

There are two QOZ/AID projects in which PIP may play a supporting role,

‘The firast {8 an aggrensive Integrated Rural Development (IRD) program to
increase prodiction and improve the standard of living in rural areas.

Soventean sitern have been identified and AID is supporting two: Saloedo
and Quimiag-Penipe. An Integrated Rural Davelopment Secrotaria* is the
principal governmental entity (reporting to the President) to e and
coordinate the involvement of GOE agencies involved in implementation of
the program. Opsrating units have been established in each srea, staffed
by officials from various agencies, e.g., Ministry of Agriculture,
National Development Bank, Social Welfare Agency. Project ta
supported by AID include support for the institutional framawork, sical
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infrastructurs (roads and irrigations), and planning and inveccigation for
lmplamentation, The project is in /ts fourth year and many activities are
acoelerating. An evaluation of tho project is underwa, and one of the key
issues ip the nend tor oxtonsion of the Project Activity Completion Date

(PACD) .

The necond project, Rural Technology Transfer Syutem is desicved to
support the intarchange of science and technology between tha United
States and Ecuador. Title XI1 institutions in the United States ate
expacted to play an implemontation role in the project. The principal QOE
institution io CONACYT (Conzajo Nacional de Clencia y Tecnologfa), The
Technical Univernity of Ambato is participating in the RITS project.

111, PINDINGS

Even this cureocy visit to IRD sites war cufficient to determine that
rural families within the IRD arcas have sorioun postharvest losass. Part
of the problem otems from the nuccens of GOFE programs to improve
conmditions in rural arean. The recoat completion of the road to the
villagoe of Puculpnla, for example, wan reéported to bo the catalyst for
farmers tc hogin to praduce more cash crops -- (fruits and vegetables.
whon markotn were only accennible by high cost animal and numan transport,
there was inauff€iciont incentive to produce thece higher valued crops.
e diversification that i now ovident on farmers f£ields has not heen
accompanied with information on how to reduce the postharvest losses. At
prasent, all produce han to Lo arketed or consumed immediately after
harvest with the oxpected resuly tnat prices at harvest time are always
the lowest during the year. Bocauzse the farmors are not oxperienced in
the production of these new crops, there appears to be a lack of knowledge
of the moat hasic practices for reducing postharvest losnesn,

A. Thn Marketing Syntom

There is8 frustration on the part of project staff and producers in
their dealing with the market nystem. A4 in most countries, the
spread betweon what the farmer receives and the retall prices in the
marketplace ic perceived to be excessive. It {s difficult to ssy at
this time if there are oxcessive profits but my observations during
this ahort visit tell me that it is unlikely.

In fact, the markoting system appecars to bo well established with
specialists at various points {n tho marketing chain -- wholescalers,
retailers, truckers, One retailer in thc concral market in Ambato
spoke of potatoes paasing through several (3 or 4) hands hefore they
reached her. Crading, by size at least, takes place for some
products at the farm and different sized products carry substantial
premiuns for the “right" size, The price for small plums was
two-thirds that of the larger size. A similar price difference was
reported for potatoes of different size/varieties. Smali potatoes,
called the "poor man's" potato, are the cheapest,
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Acoens to the market is not cnly a matter of transport. In the case
of Puculpsla, huyers go to the neichboring village, But when 1 asked
farmecc about using their own transport to take their qoods to the
urbsn market (to reoeive a higher price), they reported that it was
not aliowed, Wholesalers bar entry to farmers to this market. This
{s not an uncommon occurence. In Pakistan the wholesale markats were
also controlled by wholesalers and only members of the “club® ere
parmitted ontry,

AMded to o price difference for “"quality” is the seasonsl price
owings that occur aover the course of the year. As the price is
sensltive to supply and demand conditionn, it is normel to expect, in
econamies where storage and processing are not well establiched, very
high differences botween prices in timos of abundanca (harvest) and
scarciy (the period prior to harvest).

How to improve tho position of tha farmer vis-a-vis the marketing
systam is very difficult, Beyond initial and Gbvlous interventions -
first and most {important {s cheap tranaportation (roads) - the
manipulation of tha marketi.g mystem to serve bstter the small holder
has remained an illusive goal. FProm aveilable evidence, several
characteristics of traditional marketing systems seem to hold, I
would be surprisod if conditions in Fcuador wece not similar,

1. Traditional markoting systems are very well astablished with
spacialints at various points in the chain,

2, Te mackoting syntem may be high cost (marginus higher than found
in developed cconomies) becausa of: a) high cost of tranaport,
b) lack of efficient storage and processing facilities to extend
shelf life, and c) high product losses, ospecially with
porishable products. .

3, The system is vecry competitive with many buyers and sellers and
price 18 highly responsive to supply conditions,

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

5. Marketing ig highly risky, time consuming, and requires large
amounts of operating capital,

6. Public sgoncies cannot compate with or completely control
tradit.ional marketing systems,

If the system is competitive then small producers rwast find ways to
improve their postition visea-vis the cystem. Arquing for a larger
share of the retail price cannot work if it means a reduced margin
for the buysr whan the buyer is already working at competitive levels,
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There are hasically three options npen to producers. FPlrst, increase
the size of the lot oftered for sale and grade and sort the produce.
If seversl farmers pool thair offeriy) to tho market and grade and
sort their produce, they are reducing the cost of collection and they
should bo able to galn zome of this, Second, If (atwmers can bring
thalr produce to market in tha off-neason, thoy will taceive a highar
price. Thic roquires utoraye facilties where the cost of holding
inventories and the wvalue of losses In storege are less than the
price prexiuns gainnd in tho mardet, This is a gamble that tho price
will rise and asnumos that the farmor is willing to take on the cisk
formarly held by tho wholesalar, ‘The third option is to change the
product through proceonsing, If the farmer can add value to the
product then that value cap bo captured by him.

Preduct Optionn

The three nptions have boon discussed during this visit, IRD staff
in contemplating ziding collsction centers to the community centers
and possibly arranging nales to nistor ccoperatives or retail stores
in retall accan, If nales can be arranged thon they should ba done.
™in will be ntrongly resisted by oatablished wholesslers, the ones
currently peoviding gonds to thene ratail outlets,

Collection centarn are & way for producers to capture some of the
valun added in tho morketing chain, But one such canter, located on
the outskirts of Asbato, testiflean to tho difficulty one can expect.
This conter in an ompty building and wan reported to be that way
always, A collection center appears to he feasible only if ona of
two conditions can bn mot, The first ls {f wholepalers agree to come
to the centor to buy. ‘Ifin advantage to the buyers (s that collectlon
conts can he reduced and they can then pay a higher price for the
product, ‘fhe second condition s to tie the collection center
directly to a buyer nuch as an exporter or a processor., If one of
thane two conditionn in not mat, thon, I fear that any new collection
contaer will share tho same fato an the one in Amhato,

The second option deals with holding the produce off the market until
prices rise, Although It is possible through variety selection to
space the prodiction cycle -- early and late maturing varioties --
the discussion here focusses on ways to maintain product quality in
sturage and minimize losses, It should be recognized that the
options discussed telow have important nutritional implications as
well, The producer has the option of selling or consuming the
products he or sha stores, In the case of perishable ccimodities
with a rigid prcduction cycle, it can mean the difference batween
having uotme or none of the product during periods of scarcity. The
techniques discussod bhelow are scaled for on-farm use and are
designed to meet consumption or small scale commercial uses,



a) [oot ocellars: This technology was very common in the United
s still pcacticad in oome areas. Esssntially a root
oellar is a place where thr product is protected from msjor
changes in Cabient temperatuze and humidity. Placed below
geound level (dug into a hillside) with siple wmeana of
ptoviding ventilation and maintaining mmau,{. a oot oeller
provides a low ocost way to store such perishable crops as
potatoes, carrots, and apples. 1If elactricity is available (as
it is in the IRD azeas), then more sophisticated ventiiation and
eidity control methods can be applied. The attached
publication (4, c) describes low cost storage wystems for
potatces with power sssisted ventilation and humidity control.

b) Solar drﬁus Drying products i3 a time tested technique for
pcaservation. A heat source (the sun} and protection from

insects are basic requirements. PIP has developed a solar dryec
which has an auxilliary heat source tha:. is ecasy to build and
maintain., (See attached brochures, 4, a). It has boen tested
and modified in the Philippines and Indonesis and found to be
nparational, The auxilliary heat source {s especially important
in locations wh2:e rains coincide with harvest.

The third option to increase tha price received by farmers is
processing. This roguires a higher degrec of training and education
on the part of the opsrators. Two options are discussed here: home
canning end small-gscale commercial or community canning.

tiome canning i8 a continuing practice in the United States and is a
means of processing thac s directed primacily towards home
consumption, not for the market., Time and tenperature are critical
requiremants for the home caonner and diffeiunt products require
different treatmsnts. Errors {n home canning can result in tragedy
for the family as improperly prepared foodz can be contaminated with
toxins that can disable or even kill. Pressure cookers, a reliable
heat source, and glass jars are basic requirementa. The high coat of
jare end the noed for a steady, reliable heat source raises questions
about the utility of this technique for farm families in the project
area. More thought and investigation has to he done.

At a higher level small canning lires are available whete the
container can be jars, cans, or retort packages. There are Zifferent
mznufacturers, but one lipe which appears to offer versotility, low
cost, and appropriate scale was developed by Mall Canning Company and
turned over to a foundation. (Information attached 4. e.)

In the context of the IRD project and other AID-supported activities
to encourage agro-industrial expansion, this type of small canning
line may be feasible. There are saveral factors to consider:
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1, At the Puculpala site, electricity and water are available.
This shsuld be true at other sites as wll,

2. 7Tin cens are manufactured in-country and would appsar to be the
container of cholow.

3., Thore is reported demand for carsed fruits and vegetab.es in-
ocountcy especially in the larger cities.

4. T ‘fechnical University of Asbato could peovide continuing
tecinical support.

™he final detarminution of feasibility of asmall cenning systems
requires seva:sl steps. (ne of the staps would be testing the system
on a pilot basis. Two possibilities appear now.

The tirst is at the comrunity csnter level, This is first because
the community center is te focal point for the IRD project. It does
not mesn that it is the best way to proceed. One of the most sericus
problems to dsal with, wherever such a unit is tested, is the
management requirement. Someone has to be in charge and a committee
is not known for efficiency.

If tested at the comwunity levsl, then farmers could bring produce to
the csnter and pay for the service in-kind, that is, leaving behind a
portion of the processed goods to cover operating oosts, The
commnity center would then sell this product. There is little doubt
that the volume of product will not be sufficient in the early phases
to kesp unit costs down. Additional produce would have to be
acquired from surrounding farms. Placing the unit at a higher level
of organization (farmer fedesration) could solve the volum? problem
but complicate the management problem at the sams time,

The second alternative would be to identify an entreprensur. In
exchange for the canning equipment the owner/operator would have to
agree to establish formal, binding purchane agreements with
individuals or groups of farmers in the project area, Part of the
agreement should be an extension package of imoroved technoiogy to
farmers to produce the required quality and quantity for processing,
Apple production, for eaxample, could be increased with adoption of
pruning techniques and pesticides. The costs of such an extension
program, a necessary ingredient to permit smaller farmeis to have
access to the market, could be supported by the IRD staff and AID.

The three options described above will become more important as the
IRD nmroject progresses. The postharvest problems can only intensify
as the irrigation water becomes available and farmers adjust their
cropping system to this new resource. As farmers will be paying for
this water, it becomes more critical to deal with postharvest
problems in order that farmers can realize sufficient cash incom® to

meet hijher operating eipences.
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IV. TVE TEOMZCAL UMIVERSITY OF NEXTO

Discussions bLstween UTA and PIP at the University of Idaho atarted in
Decembet, 1533. Those discussions focuseed on the resesrch work undeswey
st UD under the GEACYT project. 1 think thete i3 an oppogtunity to
beoaden the discussions to include not ...y the ressarch prugram, but also
a possible technical supporting role in the I projert. Thete is very
closs currelation betveen the research and proposad extension program at
UTA and the technical recuirexents of the IND project in the postharvast
atea. They are located between the two AID suppozted IRD sites providing
easy access to the project areas.

They have identified a program for the department to ccuplement their
basic instructional and research program. This program has three besic

componentss

1. ‘To measusre ctop loss in areas around Ambato,
2. 1o identify and test technologies to reduce lcsses.
3. To transfer th2 technology to users.

Some of these activities have already started. Very importantly, the
staff is interested in action programs beyond the confimes of the
University. This was confirmed by the Rector of tie University. 1In a
brief review of the proycam and discussions with staff, I can make the
following observations.

a) The Univarsity should be o repository on technical information on
postharvest practices. If administratively [easible, a linkage
between IRD and the University (and by extension, the AID, IRD and
OONACYT projects and other agro-industrial initiatives) should be
established.

b) ‘Their actions to botter relate rescarch to problems in the area can
only improve performance., Especially noteworthy is the review of
eight commodities including marketing channels and product losses
throug, the marketing chain.

Cc) They have basic lab equipment but report that more is needed.

d) 1 cannot identify any specific training needs or additional statf
requirements. They would seem to be weak in economic and financial
analysis but the answer may not he 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 corplexities of food science into
practical alternatives requires a high degree of training.

The strongest recuwendation I car ke at this time deals with current plans
to carry out surveys on the marketing chain. There are alternatives to the
survey proposed by the UPA staff. One that PIP would like to support is
described in the attached report (4, b), "Approach to the Study of Postharvesi



Problema®. The methodology in thie report stresses an understanding of the
peactioces celited to product handling as a preroqiisite to estimation of
praduct loseen and ani identification of technolagice to reduce losses. ‘The
cphasis is to understand the satting in otder to make judgements, and conduct
further analyais about the economic feasibility of techrologies for loss
reduction. The report, {or example, deacribes the marketing chain for chinese
cabbege in Taiwan. The outer leaves are used as packing material until the
cabbige reaches the final distributor. Only then they &re removed. This
could be described &8 & "loss” (the weight i3 reduced) uniil one considera
that the alternative -- a box for the cabbage -- would coét more than the
weight loss.

In conclusion, there are many ¢ticns taking place related *o poatharvest
problems:  storage and handling, procezsing, and marketing. These problems
will become more acute a3 swxcess with curzent GOE and AID projects s
attainad.

V. BREOVMENDATIONS

Camponents of the GOZ/AID supported rural development programs in Ecuador are
confronted with problems associated with postharvest manxgement to reduce
logsges and provide a higher return to small holdears. The ptoblems range from
on-farm storage and processing through the marketing chain to the consumer.,
Increasing processing for increasing shelf life and reducing seasonal peice
variations require innovative and approprizte solutiocns which 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 fran private small holders to
rultiple ownership operations (corporations to cocperatives) are the final
action agents in development.

The inictial 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
prograns, and strong AID/GOE 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 Twchnical University of Ambato and the
University of 1daho through PIP. The program should follow the lead already
established by UTA: identification of significant postharvest problems,
development or adaptaticn of technologies to treat the problem, ana an
outreach program to serve ugsers of the technology.

The cnllaborative program should be structured with strong linkages with the
IRD project, serving a support function to IRD staff. Such a program would
also be consistent with the objectives of the Rural Technologies Transfer
System project in that ties between !TA and the University of Idaho, a Title
XII land grant university, would be established. In addition, it could offer
a mechanism for collaboration betweer private food processing firms in Idaho
and neighboring states and similar firms in Ecuador.
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1 recomsend that the collaborative program be developed through a process of
several steps. The inizial atep should be a small tecan from PIP to address,
with staff from UTA, a spacific scope of work related to a) on-farm storage
and proceasing, b) commodity marketing studies under preparation by UM, and
c) feanibility of small-scale canning lines for use ly community centers or
smal) processing firms.

At tho same time more discussion among GOE, AID, UTA, and PIP on the scope ard
content of a collaborative agreement between the two univeraities would take
place. This would include possible exchange of information, faculty
interchange, traiuing programs, extension programs (such as the "Masters of
Food Prescrvation for Rural women").

If the basic recommendation is accepted by AID and GOE agencies, then a
detailed plan of work can he prepared. 1 estimate, subject to discussions in
Idaho, that a program could be initiated this spring, in time to meet UTA's
deadline for the eight commodity 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 postharvest problems around the world.
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STATEMENT OF PIP OBJECTIVES

The Postharvest Institute for Perishables (PIP) is a non-profit institute
within the College of Agriculture of the Univernity of Idaho, PIP is
supported by a grant from AID. The mandate of PIV calls for research and
outreach to suppnrt developing country institutions (public and private)
working in the field of postharvest loss teduction of perishable
(non=grain) crops. The Cooperative ’grecment (AID/DAAN-CA-0263) with AID
encourages Mission/PIP collaboration to addrass specific postharvest
problems within AlID-supported prograns. Thesa collaborative programs are
facilitated through amendment of the Cocpsrative Agreement (buy-in). In
most cases PIP is able to shate a portion of the cost of Mission requested
work.

ITINERARY: Program set up by Joseph B2ausoleil, USAID/Bcuador
February 19: Arrive Quito, initial briefing

February 203 Travel to Riobamba, IRD project site
(one of two supported by AID)

Discussions with IRD stafft Ing, Guillermo Terdn, Chief of IRD
operational unit, located at Quimiag (12 km from Riobamba)

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

February 21 Travel to Ambato, Technical University of Ambato,
Discussions with Ing. Saltos, Associate Dean (subdecano), Darrell
McIntryre, USAID/Bcuador, and Di. Garcés, Rector of the University,

Return to Quitos

Discussions with Mission staff

Feburary 22-23, preparation of report, Quito

February 24, debriefing, depart Quito.
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