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As a key element of its study on postharvest fooZ losses, the National
Academy of Sciences (NAS) held working meeting in Washington, D.C., October
31 through November 3, 1977. This acccoint of the meeting describes its

objectives, structure, and outcome.

Background
At the request of the U.S. Agency of Intermational Development (AID),
the NAS initiated a study on postharves food losses in developing countries.
Furds for the study ware provided by AID's Office of Agriculture, Bureau
for Technical Assistarnc.e, urder contract AID/csd-2584, T.O. No. 23, author-
ized in February 1977.
The NAS proposal tc AID suggested three principal objectives for the
study:
1. To examine the nature ard dimensions of the postharvest food
loss problems in developing countries;
2. To summarize ard evaluate available postharvest loss data and
make recamnendations for studies to determine the extent of
losses; ard

3. To recomnend ways by which present losses might be reduced.

Overall direction and responsibility for the study is provided by a
Steering Committee of ten members (see list in appendix) supported by pro-
fessional staff members of the Academy's Board on Science and Technology
for Internationmal Development (BOSTID).

The Steering Committee held its first full me=eting in Philadelphia,

June 8~9, 1977. At that meeting study guidelines were established, an



outline of the final report wis discussed, and a schedule of future work
was formulatcd. (Minutes of the meeting were provided to AID.)

The Steering Comnittee aleo decided that an international working
meeting should be held later in the year, aidd that prior to that meeting
.a request would be sent to peroons working on food Joss problems in develop-
ing countries throughout the world for information on the extent of losses
in specific food comodities. on reseqarch or other interventions being
carried out to reduce food losses, and on the problans that must be addressed
to achiceve in creasced conservation of faod,

While additiona] information was being cought and preparations were
being made o the working mecting, a Mbliography of literature on post-
harvest food logses was in preparation. A full-time employee was added to
the NAS staff for approximately four months to organize the bibliography
which, for the first time, attempts to bring topether a reasonably compre-

hensive listing of the major literature relating to postharvest food losses.

Objectives of the Werking Meeting

The working meeting was designed to provide major input into the
deliberations and conclucions of the study Steering Committee. To accomplish
this, participation was sought from a wide range of developing countries
ard from institutions with substantial activities and individuals with
experience related to food loss reduction. As shown by the appended list,
participants came from developing countries throughcut Africa, Asia, ad
latin America, and from institutions with active food loss reduction pro-
grams such as the Tropical Products Institute, the Food and Agriculture

Organization of the UN, and Kansas State University.



Since the purpose of +the meeting was to address those issues
specifically related to the NAS study, a number of background papers were
prepared on topics requested by the Steering Commitice. Diccussicn groups
also were organized to address major aspects of the stuly. The broad ob-
jectives of the meeting were:

1. To agree, to the extent possible, on the magnitude of losses

in the major food categories;

2. To identify important gaps of knowledge or in“ormation relating

to postharvest losses and their reduction; and

3. To explore the important steps that must be taken--the critical

interventions--to reduce postharvest losses.

Before arriving at the meeting, participants received background
matarial that included suggastions on eight major issues slated for discus-
sion. These issues are listed in the appendices.

The discussion and conclusions of *he working meeting will be reflec-
ted in a revised draft of the study report, which will also indicate areas
for which additional collection of information or consultation with experts

will be helpful.

Structure of the Meeting

The four-day working meeting, held at the Joseph Henry Building of
the NAS in Washington, was designed (a) tc examine loss problems for major
food categorizs, (b) to discuss certain important aspects of food loss and
loss reduction that are not commodity-specific, and (c) to syntherize both
sets of issues into a meaningful perspective on food loss problems and the

opportunities for intervention.
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A detailed agenda of the meeting is shown in the appendices. The
first day was devoted to presentations on several broad issues that seemed
particularly important to the Steering Comittee, and to a report on the
org mization of the billiography. The prescntations were as follows:

-- Report on the bibliography, Robert Morris

-- Preparation of a manual on methodology for estimating postharvest

losses in grains, Kenton L. Harris

—- Education and training for reduction of postharvest losses,

P. F. Prevett .
-~ Fconomic implications of postharvest losses, Martin Greeley

-- Sociocultural aspects of postharvest losses, Hans Guggenheim.

Fach presentation was made in plemary session ard each was followed
by a brief period of general discussion.
The presentations on grain loss estimation methodolegy, training, and
econoaics are included as appendices to this report.
Representatives from developing countries made brief presertations
on the major problems fromn their personal and national perspectives; among
the needs identified were the following:
-- resour-es allocated to postharvest food loss reduction; training;
more improved storage
~- econanic batch-driers for rice; loss studies; training in milling;
increased emphasis on fruits, vegetables, and fish and transporta-
tion losses
~— improvement in handling large-scale grain storage; improved market-
ing; R & D on low-cost refrigeration technology for the tropics
-- improved information system (e.g., the bulletin published and
circulated by the Inter-American Institute of Agricultural Sciences

(IICA)
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-~ new chemicals, insecticides, rodenticides, and fungicides

-- improved extension and education arangenents

The second and third days of the working meeting were devoted to
small group discussions. On the second day, participants divided into
three groups to consider the three major food categories:

1. cereal grains and grain legumes

2. roots, tubers, fruits, and vegetables

3. fish

On the third day the group discussions covered:

1. economics, including presentaticn of a report form the IBRD, by
D. Pickering

2. education and training

3. interventions to reduce food losses, including technical and

resecrch needs and problans of organization or policy.

On the final day of the meceting, participants convened in plerary
session to hear brief reports from the rapporteur s of each of the six small
group sessions. Following the reports, the discussion turned to a broad
ovefview of the activities necegsary to reduce postharvest food losses and
how these tasks might be accomplished.

In addition to the four days of discussion, participants were asked
to make written comments on specific study materials, including bibliogra-
phic entries arnd rough draft sections of the final report. Participante
also were requested to provide names of experts in various aspects of food

loss and loss reduction who might be listed as key contacts for readers or



the final report seeking information or advice on particular topics.

Outcome of the Meeting

Since this is a report of a working meeting at which the conclusions
and observations do not necessarily represent thre fina) view of the study
Steering Committee, no attempt has been made to 3ssign priority to the
various recommendations that emerged. Rather, this section presents sum-
maries prepared by rapporteuers for the six small group discussion sessions

and for the final plenary session.



Discussion Sroup 1, November 1
Cereal Grains and Grain Legumes

Chairman: A, Huysmans Rapporteur: J. Pedersen

I, Review of Circulated Maper Titled

Draft Chapter Il Loss Estimation

A. The following modifications of Chapter II are suggested:

1.

In present form, the chapter contains only information and methodology
applicable to cereal grains. Other commodity groups, i.e. perishables
and fish, should be included.

There is a need to more clearly define weight loss and economic loss.

Factors of concamination should be mentioned along with damage in the intro-

duction even though, by our definition, they are not a postharvest loss.
Specific technical data on loss estimation methodology should be
removed from the chapter and an "executive'" summary of the AACC/LIFE
methodology manual included. Reference should be made to the AACC/LIFE
manual as a cource of technical detail.

Rather than including global estimates of losses, case histories should

be used to illustrate proper methodology and improper methodology in

loss estimation. Costs to conduct proper studies should be included.

There is need to conceptualize losses and wherc they occur within the
postharvest system. It was generally agreed that thc concept should be

described visually, but that the diagrams on P. 13 (Chapter II) and

P.II-12 (AACC/LIFE) in the methods manual were not easilv understood.
Perhaps the Bourne cartoon-type diagram would be acceptanle,
The section on '""Causes of Food Loss" (p.5-10) should he removed, expanded,

and inclunded in Chapter III, Cereals/Legumes.



II. Review of Circulated Paper Titled Draft Chapter 11

Postharvest Loss of Cereal Grains and Grain Legumes
A. It is suggested that Chapter Iil be rewritten in two major parts with
content as outlined below:
Part 1. The Postharvest System
a. General description of the flow of cereal commodities in the postharvest

system.

b. Causes of Food losses (from Chapter II, p. 5-10) with main emphasis
on the technical aspects common to cereal grains/legumes in general
(according to tihe following sequence):

1. Preharvest factors affecting postharvest losses
2. Harvesting factors
3. Threshing and shelling factors
4. Drying
5. Storage
Physical factors (handling, etc.)
Biological factors (insects, rodents, birds, microorganisms, etc.)
6. Processing (to be added)
' 7. Transportation (to be added)

c. Farm non-market versus market sector

1. Definition of non-market and market sectors

2. Emphasis of this report on non-market sector

Part II. Commodities

In this section each commodity or commodity group should be considered with

emphasis on the loss factor peculiar to the specific commodity.



a. Rice

1. Harvesting - Timcliness of harvest and effect on quality.

2. Threshing - Wet season threshing, va.cietal differences,
alternatives to immediate threshing, kernel
breakage, transport from field loss, etc.

3. Drying - Problems in natural drying methods, hazards of over-
drying, new technology needs for wet climate harvest,
opportunities for technology transfer, etc.

4, Storage - Advantages of paddy (rough rice) storage, nced to retain

moisture in some situations for processing, research
needs on storage methods and time versus quality, etc.
5. Processing
Parboiling - effect on nutrition, milling quality, and
storability of milled and dried paddy; modern
technology at moderate and large-scaie levels;

effect on susceptibility to Aspergillus Flavus

and aflatoxins; etc.

Milling - Effect of under-milling and overmilling on loss
potential, effect of storage on quality, washing
losses, etc.

b. Maize
1. Harvesting - Field storage after mzize is ready for harvest, field
infestation before harvest, varietal differences, etc.
2. Threshing - no problers
3. Drying § Storage - Crib storage applicable for certain areas of world.

4, Processing - no problems
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c. Millet and Sorghum

(1) Harvesting

(2) Threshing

(3) Drying

(4) Storage

(5) Prucessing

d. Wheat and Barley

(1) Harvesting

(2) Threshing

(3) Drying - Barley drying for malting purposes

(4) Storage

(5) Processing - potential for reduced yield of flour and lower quality

from infested wheats.,
€. Grain legumes/oilseeds/pulses

(1) Harvesting - control of field pests to reduce storage pest field

infestation

(2) Threshing - Breakage and increased susceptibil‘ty to insect attack

of legumes.

(3) Drying - Excess drying hardens beans (non-reversible)

(4) Storage - Reduced loss when stored in pod, length of storage in
relation to hardness, use of peanut oil in legume
preservation, etc.

(5) Processing - recovery of broken grains as meal, fuel requirements for

cooking, salt soaking techniques, etc.
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NB: A conference in India (November 1977) should provide papers to assist
in preparation of the grain legume/pulsc section.

B. There is a general reluctance ou the part of the group to include average
loss values for commodities at each step in the post-harvest system (i.e., harvesting,
threshing, drying, etc.) or to set a value which, at present, appears to be an
irreducible minimum for each of the steps in the system. Rather, it is suggested
that the key or critical points where losses can occur be identified and
specific loss estimates be included as examples where such estimates have been
reliably determined.
C. A summary list of institutions doing work on cereal grain/legume losses and

interventions (with an indication of present work as known) should be included.



Discussion Group II, November 1
Roots, Tubers, Fruits, Vegetables

Chairman: E, S. Ayensu Rapporteur: M. C. Bourne

The discussion was organized according to the suggested questions posed by
the organizers:

Item #1 What is the best or most reasonable estimate of the extent of losses
among the major food commodities?

"Horticultural products'" in the section is meant to include roots, tubers,
fruits and vegetables. It is noted that the non-grain staples (cassava, yam,
sweet potato, vhite potato, taro and banana) are the major carbohydrate food
supply for about one third of the population of the developing world and
therefore should be given a high priority in loss reduction programs in those
areas where these staples are widely used.

There are few accurate figures available for losses measured by a described
methodology. Even those loss figures that have been obtained by onsite
measurements are of limited use because they cover the loss for one specific
commodity in one location for one specific set of conditions and it is weil
known that the extent of loss in a horticultural product can vary over a wide
range within a short period of time. 1

The attachment (from FAO and other sources) lists figures for losses in horti-
cultural products and the wide range of loss cited, and in a few cases, the narrow
range of loss given in this table shows the inadequaté data base that presently
exists for losses in horticultural products. Nevertheless, the opinion of a
group of professionals with long experience with some of the commedities in

developing countries provide the following figures as being typical and normal

- 12 -
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ranges of losses as customarily expcrienced under usual marketing conditicns:
White potatoes in Chile, Peru and Venezuela 25% to 30%

Cassava in Venezuela, C dombia, Ecuador, Dominican

Republic and Central America 15% to 25%
Bananas in Ecuador . 30% to 35%
Tomatoes for fresh market in most developing countries 50%

Yam in Nigeria and Ghana 10% to 2G%

Although specific examples of loss can be found that lie above or below
the ranges cited above, it is the opinion of the experienced professionals that
these loss figures are a good overall assessment of losses in the commodities
named. It is considered that these loss estimates are sufficiently close to
the mark to be used as a basis for future planning at the present time. It is
also consideved that it is worth more effort to obtain better figures in order
to identify specific areas where loss reduction activities would be most appropriate.
There is a unanimous opinion that these levels of loss are sufficient to warrant
economic intervention.

Item #2 What is being done about losses?

Colombia, Bolivia and Brazil have already developed wax coating technology
for cassava that extends its shelf life from about 3 days to about 30 days.

The Faculty of Chemistry of the University of Mexico and CONAFRUT have developed
technologies to increase the storage life of certain fruits and vegetables using
natural waxes and plant regulators as coating material. Much of this work is
sponsored by OAS.

Ghana and Sierra Leone are working on waxing as a menas of extending the
storage life of plantains.

TPI has had a research effort for about 10 years in the area of loss
reduction of non-grain staples (cassava, yams, plantains and breadfruit) in
collaboration with CIAT, MARDI, and the University of Ghana. There have also

been major efforts with bananas with the Windward Island Banana Growers
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Association and the Banana Breeding Scheme of Jamaica and with a wide range of

other fruits and vegetables with various collaborators. Publications resulting

from the work are listed in the bibliography, and additional publications are
in press. TPI has also been involved in operational loss reduction programs
in most of these crops, and has v.cently initiated some loss assessment projects.

The University of Ibadan, Department of Food Technology, Stored Products

Research Institute, I.I.T.A., NIHOT, all in Ibadan, and other institutions in
Nigeria, in collaboration with overseas institutions are making encouraging
progress in the following research areas to reduce postharvest losses:

a. Modified ctmosphere storage of yams, sweet potatoes, plantain and
banana.

b. Comparison of the clamp and barn storage of yan.

c. Irradiation of yams to inhibit sprouting and enable them to be stored
in good condition for 6 to 9 months.

d. Adding sawdust wetted with a saturated solution of potassium
permanganate (Condys crystals) to plantains held in sealed plastic
bags enables them to be held up to 20 days at ambient temperature.

e. 'Survey on storage losses in fruits and vegetables.

Publications resulting from the work are listed in the bibliography and

additional publications are in press.

CIP in Peru is starting up a postharvest storage project on potatoes.

The University of Idaho is working with severzl institutions in LDCs to
use forced or natural cool air circulation up through bins of potatoes to
keep them cool, thus retarding the rate of physiological deterioration and

the spread of desease.



- 15 -

The Federal University of Vicosa and the Federal University of Bello
Horizonte in Brazil annually conduct a course in postharvest handling of grains
and tubers.

I.I.C.A. has supported the Ministry of Agricvlture in the Dominican
Republic over the last two years in two programs:

a. improving market information service for horticultural products;

b. developing a methodological approach to quantity losses and identify

alternative projects to reduce such losses.

A number of meetings on postharvest loss reduction have been held, and
more are planned for the future.

The Colombian National Coffee Federatinn's marketing department is doing
research on agroindustry of tropical horticultural products and cassava.
CORABASTOS, IDEMA and I.I.T. in Colombia have ongoing projects on marketing,
processing and postharvest factors in cassava, some frnits and white potatoes.

ICAITI in Guatemala is working on the handling and processing of tropical
fruits.

CITA in Costa Rica has started processing studies on tropical fruits.

CONAFRUT in Mexico is developing as a center for postharvest problems
in fruits and vegetables with programs in training, teaching, research, and
technical assistance.

IICA is in the process of preparing a''Who's Whd'of professionals in Latin
America who are acfive in the postharvest field. IICA is also preparing
a publication on the methodological approach and techniques to assist in
postharvest loss reduction and is implementing diagnostic studies in Mexico,

Central America and the Caribbean to identify and quantify losses.
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Two courses are offered by IICA. One in postharvest handling, storage,
packaging, and transportation of perishables ( physiogical and engineeving
principles). Another one covers the same principles for grain quality control
and conservation. A third course is in the process of preparation and it is
aimed at scientists and technicians who would like to study in detail the
basic chemical, biochemical and physical principles of fresh food conservation.

The Institute of Refrigeration has a pericdically updated publication
on the storage of tropical horticultural products.

Item #3 What is the state of the iiterature concerning food loss?

Dr. Morris's bibliography is an excellent compilation of the present
state of knowledge on postharvest losses. It indicates that there are so
many gaps in our knowledge that the state of literature can only be described
as very inadequate and very unsatisfactory, particularly with respect to case
studies of small farmer operations.

Item #4 No conclusions were drawn in this section with regard to economic factors.
Item #5
a. Does the magnitude of the food loss problem warrant additional efforts
- to reduce losses? Unanimous Yes.
b. Are present efforts to reduce food losses rcasonable and adequate?
Unanimous No.

c. Are extraordinary additional efforts needed to have a significant impact

on loss reduction? Unanimous Yes.

d. Are regional or worldwide efforts needed as complements to national

activities? Unanimous Yes.
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Item #6 How can the analysis of food loss probiems be improved? What is the
state of the art of the methodology for estimating food losses?
Insofar as horticultural products are concerned, the following publication
published by IICA in 1977.is the most recent summary of the state of the
art. '"Postharvest Problems: Actual Situation and Methodological Focus to
Realize Diagnostic Studies and Prepare Programs and Projects to Reduce Postharvest
Losses]' by R. Amezquita, J. La Gra, . Mendoza, J. Mansfield and C. Foncks.
This publication is in Spanish, but an English translation is expected to be
available in the near future.
Item #7 This item, on interventions to reduce food loss, was not discussed.
Item #8 A) In the light of what is known about the extent of food loss, the
analysis of food loss problems, and the possibilities for intervention, what
conclusions can be drawn?
a. There is a need to convince Ministries of Agriculture and other government
agencies of the importance of the problem.
b. There is a need for greater funding to support more work in this area -
not enough is known about postharvest losses of horticultural products
.in the tropics.
c. There is a need for better management and marketing of horticultural
products.
d. There is a need for more national and international conferences on the

subject.

e. There is a need for cooperative cool storage facilities in some areas.
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B) Are new policies and mechanisms for food conservation needed at national

and international levels? Yes

C) What are the research priorities in relation to reduction of food loss?

The technological and economic aspects of the following are considered high

priority research problems:

a.

b.

environmental conditions during storage that can minimize losses;
growth regulation and sprout in yam by chemicals and/or irradiation;
basic biochemistry of deterioration of cassava (especially vascular
streaking);

packaging, handling and transportation té minimize losses, including
use of waxing and mold inhibitors;

detailed surveys on postharvest losses, loss assessment methodology
and economic factors;

case studies of marketing of individual commodities using the systems
approach;

injury caused by harvesting and handling;

breeding programs including storage life as a criterion of selection;
processing and utiljzing of horticultural products and by-products to

reduce losses.
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NON-GRAIN STAPLES--Losses Reported by Region and Country
(From FAO, 1977 Unless Otherwise Indicated)

Root.s/Tubers Fruits/Veg.

Region/Country %Loss tloss Remarks
AFRICA
Ghana 10 - 20 30 - 35
Nigaria - 15 - 60 Yams, Olorunda (1977)
10 - 50 19 - 50
Rwanda 5 - 40 5-140
Sudan 50 lack of transport to
market
ASTA/FAR EAST
Sri Lanka 20 - 40
Thailand 23 - 28
Indonesia 10 25;
(cassava) 15 - 25
Philippines 10 - 50
Malaysia © 20
India 20 - 30
Jordan 2 - 3 Lack of cold storage
5-10
Iren (Steppe, 1976) 5 - 100 14 - 28 Frost; Sub-tropical
(potatoes) . fruits
LATIN AMERICA
Dominican Republic 24 - 26 25 (Except plantain--10;
" (Tejada 1977) 17 (cassava) tamatoes--13; green
beans--12)
Chile 30 30
(potatoes)
Brazil 5 - 30 8 - 10 Cassava--10; potatoes--

5 - 30; pineapple--8;
banana, tomatoes, orange--

10
Bolivia 24 17 - 30 Banana--2Uu; cit?us--27;
(potatoes) tanatoes--30; pineapple--
17

Peru 20 - 50 Potatoes, Werge (1977)



NON--GRAIN STAPLES--Postharvest Food Losses by Commodity

Estimated
Commodity %Loss Remarks
ROOTS/TUBERS
Carrot LY Thompson, in Coursey (1971)
Potatoes 5-40 (8% in cold store; 20 - 40%

Sweet Potatoes

Yams

Cassava
VEGETABLES
Onion

Tomatoes

Plantain
Cabbage

Cauliflower

lLettuce

FRUITS
Banana
Papaya
Mango

Avocado

Peaches, apricots,
nectarines

Citrus
Grapes
Raisins

Apples

35

10

16
20

35

20
40

23
20

20

95

60
10

35

50
16

100
37
49
62

80
100
16
43

28

33
95

27
95
1y

on farm; FAO, 1977)

Thompson, in Coursey, 1971;
Hall, 1970

FAO, 1977; Olorunda, 1877
Indonesia, Brazil, FAO, 1977

Thompson; Steppe, 1976

Thompson; Steppe; Olorunda
In transport only, Rawnsley,
1969

Olorurda
Thompson
Thompson

Thompson

Olorunda
Olorunda
Singh, 1960
Thompson

Steppe, 1976

Steppe (Iran) 1976
Olorunda (Nigeria) 1977

Steppe
Steppe
Steppe



Discussion Group I1I, November 1
Fish

Chairman: E. R. Pariser Rapporteur: D. James

At the start of the meeting it was agreed that discussion should concentrate
or small-scale fisheries: marine, estuarine and freshwater. It is recognized
that the subsistence fishermen are the most vulnerable group involved in this
sector of the industry -- in fact, together with landless laborers, they are the
most vulnerable group in the population. As a result, they are most in need
of direct assistance.

Postharvest losses in aquaculture are low, but should be kept under review
because of the potential for aquaculture development.

While recognizing the importance of the following industrial sectors in
the overall structure, it was decided to leave them out of consideration for
the time being:

1. Developed commercial fisheries carried out by large vessels on the
high seas.

2. The fish meal and oil industries.

3. Fish discarded at sea because it is presently uneconomic to land them
for direct human consumption.

4. Those underutilized species, which may exist in considerable volume,
but which at present are unexploited either because of lack of technology,
economic viability, or consumer preference.

In addition, fish caught but not consumed because of ethnic preferences
or taboos should not be considered. All these omitted items could be profitably

studied in the future.
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Either preceding or immediately following a delineation of the considerations
of the postharvest loss program for fish, there should be a brief review of the
importance of fish in the diet (i.e., 20 percent of animal protein js consumed as fi

Assessment of Losses

It was agreed it would be difficult, if not impossible (except under specific,
isolated conditions) to obtain an accurate overall assessment of losses. Because
of the nature of subsistence fisheries, being composed of many very small wide-
spread, often isolated, units, both physical and economic losses take place over
a wide geographical area. In addition, the products change ownership and form
(e.g., from fresh to dried) so many times during the distribution marketing
chain that loss assessment is not thought to be as useful as intervention to
prevent postharvest losses at those stages where their occurrence is most common
and serious. It is possible to characterize and isolate for treatment some
of the main stages of the road to the consumer in which losses take place.

For ease of consideration the group decided to divide the small-scale fish
processing and distribution industry into two parts:

1. Fresh fish (unchilled, chilied and possibly frozen)

2. Traditionally processed (smoke dried, salted, dried, fermented, etc.)

Postharvest losses in the smzll-scale fisheries are not high in the fresh
fish sector.*® Although there is a level of spoilage, which results in loss, the
actual losses are camouflaged because stale or spoiling raw material is turned over
to the processing industry for drying. This results in an economic loss, as the
price for poor quality dried products is often the same per unit weight as the

fresh fish, although the relationship of fresh to dried, in field terms, is 5:1.

* We know next to nothing about the losses in the large Southeast Asian fermented

fish industry.
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Major losses occur with the traditionally processed products,particularly
with smoke dried, dried, or salted and dried fish. Although these arc very
different products, which are often specific to a region, it is possibly sufficient
for the report to refer to them as dried products. Generically, they suffer
from losses due to the following causes:

1. Tn.cot infestatior with Chrysomia (blowflies) followed by Dermestes
(beetles). These losses are measurable with difficulty, but vary so much from
one area to another or from season to season that accurate measurement is
probably not required. They are also, however, preventable by better drying
racks and protection to raise the fish off the ground--and subsequently by the
introduction of better storage and disinfestatioa practices, although this can
only be implemented if a sufficiently attractive incentive for the fisherman
can be introduced at the same time. (This area of aciivity should be considered
for project formulation.)

2. There is a level of spoilage resulting from storage of improperly
processed products, which results in direct losses. Improved quality control
procedures will alleviate these.

3. Following losses to insects, the most important physical and economic
losses result from crumbling of the product during storage and distribution.
Dried fish is a fragile prouuct, which, if roughly handled or vibrated on over-
loaded trucks on poor roads, will crumble to a powder. Previous im:cct attack
weakens the structure and can result in a mixture of pieces and a powder of fish
and insect frass. With poor packaging there can be direct physical lcsses and

there are always economic losses. Inadequate protection is recognized as an
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important area for study and improvement to prevent physical losses and rein-
festation by insects.
To summarize the discussions on the need for loss assessment studies,

the group felt that for fish in particular it may be more expensive to diagnose

the disease than tu treat certain stages and its cause. Losses are difficult,
perhaps impossible in some cases, to measure, and measurcments in ope country have,
more often than not no bearing in another. The recognition that losses are high

and giving (quantifiable) loss figures where possible should be the recommenda-

tion NAS gives to AID, with supplementary ideas of how these losses can be
substantially reduced.
Remedies

In suggesting remedies, the group felt that postharvest losses was only
one area of activity, albeit important, as the fishery resources available
to the subsistence fisherman are very limited because of preferences and in many
areas they are exploited at or ubove their maximum potential. It is therefore
essential to make better use of what is landed and to preserve the economic
value.

The group took note of the fact that the subsistence fisherman and fish
merchant are generally second class citizens, often living in crushing povercy,
with no hope for the future. This fact and the role of women in the society
conditions what, how and by whom technology should be offered, how it should
be delivered, and what incentives are necessary to convince the people to

adopt the remedies.



The fisherman is vulnerable to pressures exerted by middlemen who often

exploit the situation. However, experience has shown that it is dangerous for

externzl aid to be directed to supplanting the middleman, particularly in the

most depressed communities. It is therefore suggested that external aid should rather
be directed to gradual improvement of social and economic conditions of the whole
communiiy, in order that the fisherman have a better and more prosperous
market for his products.

Thus, regarding postharvest loss prevention as the means to the necessary
and demonstrable ends of community development, the group recommends that projects
in the following bioad areas be considered for financing by AID:

1. Technology (development and transier)

2. Extensiun (training and strengthening of extension links)

3. Infrastructure (public works, capital investment)
n will

Some possible project ideas are given below, but project preparatio

take some time, even after requests for assistance have been received from

governments .

1. Technology

The contribution of technology to alleviation of postharvest loss and
to social change should not b2 underestimated. However, the choice of the
particular technology should be carcfully considered, against the background
of the financial and intellectual ability of the recipients. The point of
application is recommended to be through government technological research
and development institutes rather than through universities. The tendency
of U.S. university staff to focus too finely on a small aspect of a broad

and pressing problem should be combatted. Without becoming too general,



technological assistance should be directed on a broad front to development of
local technology, to adaptation of technology from elsewhere and to its application
to local situations. This demands strong extension links. The prospects should

be considered of linking into or strengthening the FAO program of regional
collaboration in fish technology research. That would probably be more

valuable than attempting to start an international fish technology institute

at this stage.

These programs which have been started in Asia, Africa and Latin America
attempt to link institutes within the region to work on common problems and to
seek assistance from institutes ouiside the region (in developed countries);

NMFS and U.S. university departments could well be included in these developments.
Exchange visits betwcen institutes and supplementation of equipment are the
main financial requirements.

There are a number of other technology projects which could be considered
as ideas. They are outlined below:

(a) Community Storage

The principal loss of value to the fisherman for his fresh fish results from the
inability to hold fish in the expectation of better markets. Containerized chill
stores, supplied with ice from central locations, can be established reasonably
cheaply. These can be used to test the economic feasibility and acceptance by
the fishermen before fcrrocement storages are built. Community storage can also
be organized for dried fish--making adequate disinfestation and protection
possible.

(b) New methods of drying--on racks, or by improved smoke drying ovens, or by

the design and introduction of better solar driers--can contribute to loss prevention.



(Solar-powered chill stores and wind-driven ice plants have been designed, but
the U.S. would be ideally placed to encourage their testing and introduction.)

(c) The very severe processing methods used can cause considerable nutritional
damage to the protein. Projects should assess this and establish the aecessary
conditions for prevention.

(d) A quality assurance service backed by the U.S. as the major importer
could contribute to avoiding economic losses resulting from import rejection,
presently estimated at more than $10 million.

2. Extension

Extension links are weak throughout the third world, although extension
services exist on paper in many countries. It is vital to demonstrate that
technical extension can be a rewarding career. Many of the solutions to pogtharvest
loss can come from extension work,particularly that resulting from socially
oriented research projects with women. Particularly in Africa, women are the
economic power in the fish business and extension workx is unlikely to succeed
unless this is recognized and women extension officers trained (e.g., in Mali).

Where externsion services exist, they should be strengthened by direct action.
Where they are absent, the governments should be persuaded of their value and every
attempt made to train and establish a technical extension service separate from
any regulatory or inspection body.

This is a long-term project which could not be completed within 10 years,
but is vital if real advances are to be made.

3. Infrastructure Development

Technological research and the transfer of technology by extension links
will be bound to fail unless theve is provision for infrastructure improvement.

The economically feasible projects carried out under technology and distributed



by extension efforts need to be multiplied by substantial investments. In

addition, these investments are required to improve the quality of life in

rural villages. They include provision of port and landing facilities, fish

marketing and storage, and proper water supply with improved sanitation and sewage

disposal. The provision of road links by road building and supply of trucks or

the upgrading of water transport can substantially reduce posthaivest losses.
There is a link between the three areas: technology, extensions and

infrastructure development. This is the provision of adequate maintenance

facilities, chronically absent in the third worid. It is felt that this comes

out as a major recommendation where the U.S. can make a valuable contribution.

As more sophisticated hardware is introduced, adequate maintenance becomes vital.



Discuseion Group I, November 2

Economics of Postharvest loss Peduction

Chairman: D. Brothers Rapporteur: W. Rathije

The discussion group on the ecoriomics of postharvest food loss
reduction pregrams used Martin Greeley's commissioned paper (prescnted to
a plenary session during the first day) as a basis for its deliberations.

Greeley's paper (copy appernded), which constitutes an application
‘of cost/benefit analytical techniques, develops a tase for focusing post-
harvest food loss reduction activities on "the rural non-market sub-sector'
(on "subsistence producers"). The reasons given are: (a) in many countries
subsistence farmers account for the largest share of food production, and
therefore comprise the most significant potential opportunity for postharvest
loss reduction; (b) the subsistence sector generally encompasses resources
for which there are no alternative applications or "opportunity costs"
(labor is abundant and often unemployed, local maierials are easily available
and cheap, etc.); and (c) activities resulting in postharvest food loss
reductions result directly in positive social benefits such as improved
nutrition end generation of enployment and purchasing power for that segment
of the pdpulation for which scuch bencfits are most crucial. In other words,
Greeley argues (admittedly on the basis of certain a priori assumptions) that
there is a generally valid economic case on social cost/benefit analysis
grounds for directing postharvest food loss interventions to the subsistence
sector.

Several participants in the discussion group folt that Greeley's case
rec~ted more on his own subjective values than on objective economic analysis.

This point of view was ¢ aracterized by the comment that while an exclusive

- 29 -
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focus of loss reduction activities at the subsistence level might serve to
reduce extreme poverty, and/or malnutrition, such a focus would likely be
inefficient when viewed in terms of intervention costs and loss reductions
actually achieved. Others pointed out that in many regions or countries
there is no identifiable subsisterce cr rural non-market sector. While
small farmers may consume nuch of their production, they generally also
market (or exchange) some portion for other requirements. Even in instances
where farmers produce one crop entireiy for their own use, they usually
also produce some other crop for the market.

The importance of economies of scale “n storage of grains and other
foods was raised. In most countries, experience has shown that the most
cost-effective size for grain storage units implies village-level consoli-
dation. It was also argued that centralization of storage permits more
effective use of "appropriate" technolopy. It was recognized, however,
that this may not always be consistent with socizl and cultural attitudes
and organization. In some parts of the worid, for example, a farmer's grain
is his only liquid asset and he way be reluctant to sacrifice immediate
access to it or tc entrust its care to others.

treeley respcnded by deferding the validity of the social benefit/cost
conceptual approach on welfare grounds, but he agreed that the "subsistence"
or "non-market" terminology might be misleading in many cases. Both Greeley
and his critics concluded that "wraditional" is prcbably a more useful des-
cription of the sector t» which the recammendations in the psper are directed.
Furthermore, Greeley conceded that for countries where the majority of
farmers are involved in market-oriented activities, his insistence on a
subsistence or traditional sector focus for postharvest food loss intervention
would probably not be entirely appropriate. He did, however, defend his
underlying contention that social cost/benefit aralysis is the appropriate

analytical methodology for evaluating in econamic terms postharvest food
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loss reduction activities--whether or not those activities are directed towar
the traditional sector--and argued convincingly that in any cass, the results
of such activities must be appraised in the context not only of the reauctior
in food losses achieved, but also with reference to the beneficiaries of
these savings and the secondary and lasting impacts on the overall developmer
process.

A related point made was that experience seems to show technology can
be introduced most effectively to small farmers when it builds on existing
techniques and methods; technology that is introduced from "outside' usually
fails to be accepted. It wis also observed that numerous projects for fnod
loss reduction have failed in developing countries because involvement by
the donor or assisting agency has been too limited in duration. Too often
projects with good potential have failed when external assistance was with-
drawn alter two or three years.

In summary, there appeared to be general agreement with the group
that Greeley's approach is a provocative and useful conceptualization ard
that possibilities for reducing postharvest food losses in the traditional
(or subsisterce or non-market) sector deserve greater attention than they
have received to date. It was observed, however, that in many places in
the developing world there is an increasing trend toward market-oriented
agricultural production,and interventions directed toward commercial agri-
culture are generally quite different from those required at the subsistence
level. This point, coupled with evidence that the implicit value judgments
urderlying Greeley's analysis and policy prescriptions were not shared by
all the discussants, gave rise to the main reservations expressed regarding
the Greeley paper. Finally, it was agreed that the kinds of intervention

appropriate for the traditional sector require especially careful planning,
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intensive and sustained utilization of skilled and committed technical
assistance personnel, and primary reliance on technologies that relate to

proven indigenous practices.



Discussion Group II, November 2
Training and Education for Postharvest Food lLoss Reduction

Chairman: M. Bourne Rapporteur: Daisy M. Tagliacozzo

This summary report presents issues on training and education needed
to help reduce postharvest food losses; it is also based upon the results
of information provided by contributors prior to the panel meeting from a

large number of developing countries.

I. Informatinn from Contributors

The‘vequest for contributions covered a wide range of topics dealing
with postharvest tood loss reduction. A recurring theme in almost all of
the responses was the critical need for training and education to improve
extension activities, demonstration projects, and techniques for reaching
food producers. At the same time, critical comments were given botn by
respondents and by participants at the workshop concerning deficiencies in
the kind and adequacy of training «nd education efforts. As one example,
universities in their education, research, and extension services often
seem to emphasize topics of academic concern rather than applied, practical

questions and problems.

Although extension services constitute one of the basic mechanisms
for education and training at the producer and consumer level, extension
as currently practiced has a number of weaknesses. Usually, extension
service workers are not trained to deal with the broad range of post-

harvest food loss problems as they manifest themselves. There are also
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mismatches in communication from trainers to people being trained. In
some countries this was particularly noted with regard to women who are
often the producers anid marketers of hande foods as well ag the family member
responsible  for the prepiration of fonds.  Lqually dmportuant, in the
ministries and goverrment there is often no prectical awareness of the
fact that food losses exist and that simple interventions could significantly

reduce such losses.

II. Conclusions Reached by the Group

1. A national commitment to reduce food losses must exist before
programe of a local nature can make consistently significant reductions in
postharvest food losses. The commitment must be expressed through a flexible
program of interventions and incentives in the production-consumption ~hain.

2. An institutional mechanism must exist in each country to direct
efficiently and effectively the appropriate interventions. It 1s necessary,
therefore, to survey existing institutions and programs in any given country
to determine what exists before starting new activities.

3. Education and training to recognize and deal with postharvest food
losses should be an integral part of national agricultural development and
agricultural education programs.

4. ATD should assign staff persons having experience in food loss
problems to regional and country missions in order to recognize, plan and
deal more effectively in the reduction of postharvest food loss.

5. There is a need for an international clearinghouse for information
on research and training focused upon foxd-loss prevention. Among the func-

tions of such a clearinghouse should be:
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a. To compile information on existing training programs, curricula,
institutional organization and certification status;

b. To gather available literature in the field of food-loss prevention
and regularly distribute bibliographic references to interested groups; and

c. To serve actively in the pooling of information and in the sharing
éf knowledge and experience.

Perhaps the new United Nations University (Tokyo) which has already
begun a series of research projects dealing with postharvest losses would
be a logical place to establish a clearinghcuse.

6. Education and training on ways to minimize postharvest focd loss
is needed at every level fram public officials who make policy, to admini-
strators and technicians, extension generalists, extension specialists, and
to the producer at the farm or fish-catch level. Iducation and training
programs must be locally designed and conducted and, most importantly, be

specifically adapted to meet local needs.

III. Comments and Recommendations Regarding Education and Training

1. Importance of the extension services and of extension specialists.

In most countries the key person to give farm-level training should be the
extension agent. Rarely does that extension agent now have training in
techniques for food-loss prevention. This situation must be remedied so
the extension agent may become the person who helps the food producer recog-
nize the economic consequences of postharvest losses, motivate him to reduce
the losses, and train him in practical techniques. At the same time, the
general extension agent must be supplemented by specialists who have more
extensive and particular knowledge and experience in reducing losses in

grains, fruits, vegetables, meats and fish.
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2. The initial selection of extension agents is highly important
because these people must fit into the culture of the people for whom thev
serve.

3. There are several techniques and a variety of media to reach
food producers through training and education programs. Non-formal education
techniques are especially effective. Radio, TV, and visual materials pro-
duced for the local area are of particular importance. Use of natural
leaders within the community who practice good food-loss prevention tech-
niques can serve as a logical means to extend training and education that
the extension agents seek to bring to a commnity or region.

4. Looking at the longer term, an understanding of postharvest fcod
losses is important at the primary and secondary education levels. It is
here that techniques of sanitation, hygiene and prevention of insect infesta-
tion can be stressed ard taught at an early age as a part of the basic
curriculum. It is also noted that literacy is an important prerequisite
for many other activities.

5. Elements of the Tropical Products Institute system for postharvest
i"aining and advisory units within ministries of agriculture were recognized
to offer many advantages. Most countries that do not have such units would
profit by adapting this model which stresses national commitment, multi-
disciplinary approaches to problems, continuing training and education at
all levels and integration of intervention strategies.

a. The development within a national framework of postharvest
research/training/advisory units and the vesting of authority for such
units at a level of govermment which can be effective (ministry).

b. The multidimensional emphasis of such units, i.e., develop-

ment and maintenance of effective extension services, along with research

(some participants stressed the need for both basic and adaptive research)



and training.and assistance at various levels of goverrment and industry.
c. The stress on both the training of lower level staff and
the development of career lines for such lower level technicians and exten-
sion WOrkers.
d. The goal of graduate level training in technical areas to

increase the supply of professional staff and teachers.

IV. Further Recomendations of the Group

1. Special support to governments which request programs and
information for public officials.

2. More food-loss prevention emphasic in training foreign students
in the USA through short courses, seminars, etTC.

3. More efforts to support exchange of trained personnel and,
generally, more cooperative use hecween countries of scarce skilled human
resources through regional orpganizations.

4. The development of programs which combine theoretical and applied
training more effectively (also efforts to make f eld work for graduate
students more rewarding).

5. Major concern with the training of trainers and teachers at agri-

cultural institutes and cpportunities .or newly trained village people to
become trainers themselves.

V. Supplementary Note by the Rapporteur
The focus of discussions was overwhelaingly on training, i.e., modes

of assuring the delivery of knowledge. But the problem is not just one of

information-giving. It involves the massive problem of education and this
includes che receiver. What are effective Jearning models for village
people (often not literate) in developing couatries? What kinds of teach-

ing aids are needed (visual?)? Who will prepare teaching materials for

various levels of learning?
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Available studies of extension work have quite clearly shown that
merely intensifying extension training and work can be a wasted effort
unless a nunber of other developments take place simultaneously. These
include: giving farmers incentives to adopt new approaches; removal of
various local constraints which may add to the problem of adopting new
methods; giving extension workers enough incentives to do their work properly,
including managcable and decent working envirorments; getting the support
of the local comunity for various demonstration activities. The discus-

sions did not touch on this issue or the organizations necessary tn assure

that such facilitating conditions prevail.



Discussion Group III, Novomber 2
Interventions

Chairman: A.A.C. Huysmans Rapporteur: M.G.C. McDonald Dow

The Group agreed to look at intervention neede firstly fram the
viewpoint of national needs. Several country case studies were described
to set the context. TFrom the discussion of various detailed needs (e.g.,
improved marketing arrangements; credit arrangements to purchase inputs,
such as driers; and coordination between agencies, such as marketing boards
to pool seasonally used transport) the importance of national policy bodies
was stressed as a means of

a. 1ncreasing awareness of postharvest problems;

b. coordination and monitoring; and

c. providing a national focal point tc identify needs for decision-

makers in research, training, and transport, marketing, etc.

Policy bodies should also help to counter the traditional bias in
many countries in favor of export crops. It is important for the private
sector to be represented, as the bulk of food production in most countries
is in private hands. Resource allocation considerations must be adequately
represented in their membership and they should coordinate the technical
assistance activities.

The following areas of priority emphasis (excluding training) were
identified, particularly from the standpoint of donor assistance:

1. Surveys, to identify key areas of loss and strategies for reduction
(donor priorities often assist govermments to assign national priorities

where external funding is available).
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The traditiomal sector, which has not received adequate attention.

This neglected area should be emphasized as one of several areas where food

savings can be made, recognizing:

3.

-~ that the value of food conserved on the farm is greater than
in the urban sector

-- that the problem of the urtun poor is not food losses, but the
inability to purchase food

-~ that the rural areas have a particular problem due to the
strain of increasing production and strain on traditional con-
servation technology; concentration on this sector may of fer
new possibilities for cpening up a route to the market sector.

Particular attention should be given to non-grain staple foods.

In view of the importance of these staples, eppropriate attention should be

focused on their postharvest needs. Establishment is recommended of a

coordination mechanism between donor agencies analogous to the Group for

Assistance on Systems relating to Grain After-harvest (GASGA); this should

not be at the expense of resources allocated to cereal grain and grain

legume postharvest loss reduction.

L"‘

5'

Econamics of food loss reduction:

-- particularly at the farm level (traditional sector)

-- including effects on seconda.y target groups

~-- including post-intervention evaluation

-- employing a systems approach including particularly assessment
of the cost-effectiveness of altermatives.

Research needs. Assistance is recommended with research ard

development on postharvest food technology, but without duplication and well

coordinated, in the following areas:



a.
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an inventory of past research
perishables -~ physiology, pathology, physics (mechanical proper-
ties) and packaging
~-- methodology of loss assessment
-- simple processing technology to convert perishable
produce to durable

breeding research including enhanced suitability for reducing
postharvest losses as a desirable characteristic
rice--improved processing threshing technology should be reviewed
both to assess needs for basic research and adaptive research
sufficiently broad (multidisciplinary) ro include project imple-
mentation and effect on secondary target groups.
alternative energy sources for drying--rice husks and biogas for
drying; in this context it is noted that solar energy does not
appear to offer realistic possibilities, since the greatest need
for drying occurs when sunshine is not available.
alternative approaches in the long term to present insecticides,
rodenticides and fungicides with their envirommental and resis-
tance problems; these are, particularly non-chemical controlled
atmosphere and related methods, and new safe, biodegradable
chemicals.
social resedrch, parallelling technical approaches, such as on
centralized storage; pilot central storage systems should be
introduced and evaluated as an alternative, purticularly where
traditiomal production is increased through extension efforts

and the traditional storage technology overlcaded.
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assessment of traditional systems--folk wisdom regarding tradi-
tional postharvest practices should be examined in order to
identify indicators of potential improvement through new technolcgy.
marketing, credit, transport assistance required for improvement;
one such mechanism could be a pilot scheme for capital financial
assistance (seed money) to the national extension agency to

improve delivery of technology at farm level, demonstrate effec-
tiveness of technology, and generate self-sufficiency, perhaps

through a revolving fund mechanism.



Final Session, November 3

The plenary meeting was presented with brief summary reports by

the rapporteurs of the six small group sessions indicated above.

Food Storage in the People's Republic of China

These reports were followed by a presentation by Dr. Edward Ayensu,
illustrated with slides, of a recent visit to the People's Republic of
Chima during which he visited food storage facilities and observed the
means by which food is conserved.

The main points to emerge from his observations are:

1. The emphasis on food storage hygiene, both in construction

of storage facilities and in their continual inspection and monitoring;

2. The professional training and organization of storage supervi-
sion and management;

3. The centralization of the bulk of food produced at brigade,
commune or provincial level, combined with regional decentralization of
responsibility for production, marketing ard storage;

4. The emphasis throughout the system on practical meuns of storage
ard preservation, usually simple, but with sophistication (such as controlled
atmosphere storage of firesh fruit and vegetables at reduced temperatures and

oxygen pressure under nolythene sheeting) where appropriate.

The system is apparently effective, and losses are evidently low,

although little published scientific information is available.
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Discussion following the presentation emphasized the evident
importance of social and political organization in achieving the degree of
control over storage problems observed. While recognizing the importance
of this achievement in providing increased food supply and food security
for China's encrmous population, it was generally felt that the social
cost would not be willingly borne in other countries, and the economic

cost/benefit is not known.

Allocation of Resources to Postharvest Food Conservation

The final discussion period was intended to focus on the priorities
for allocation of resources among the various sectors of the postharvest
food conservation system to assist governments and technical assistance
agencies to decide on the relative importance of research, training, organi-
zational aspects, etc.

From the discussion it became clear that this was an extremely
difficult process, since quantitative assessment of the loss situation and
econanic returns is extremely tentaiive, since the situation varies so much,
both between countries and within different regions of countries, and since
the assistance provided by exterral donors is largely provided on political,
not technical, grourds.

It was, therefore, agreed that definitive ranking of priorities was
impossible, but that important areas should be reemphasized. From the
discussion, the following areas of emphasis were identified:

1. Establishment, or strengthening, of national postharvest food
loss policy coordinating bodies, which would

a. emphasize importance of the problem, stimulate awareness

b. coordinate donor assistance, provide continuity
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c. organize appropriate national efforts in research, training
and policy areas, including such aspects as:
i. surveys to identify key problem areas
ii. identification of national expertise and establishment of
technical advisory mechanisms
iii. strengthening indigenous capabilities
iv. strengthening marketing, pricing aspecte of loss reduction.
2. Training at all levels, but particularly for effective extension
efforts at the village level; special attention needs to be given to the
general education needs in relation to integrated village development and

to the needs of women.

3. Research, particularly aimed at improving knowledge about non-

grain staples, and particularly including cost/benefit of loss reduction.

Special attention should be given to practical, applied research, in-
cluding evaluation of traditional and improved technologies, and basic re-
search into such things as low-cost refrigeration, new chemicals and non-
chemical systems to conserve food.

4. Consideration should be given to establishing international
and regional institutions ("storology" institutes perhaps patterned on the
Tropical Products Institute) for integrated physical, biological and socio-
logican RED on food losses in different systems and environments

Participants submitted individual priority topics for consideration

by the lteering Committee, r<flected in the categories listed above.

The Steering Comiittee met briefly following the adjournment of the

meeting to review outstanding business.
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Bibliopraphy

The bibliography was agreed to be a unique cnllection of important
food 1loss references which could, and should, serve as the basis of an
international dynamic system to serve the needs of researchers worldwide:.

The Committee requested Mr. Huysmans to consult with FAO regarding
the possibility of including this material in the FAO Documentation Service.
This was agreed to be the most appropriate location for a postharvest biblic-
graphic system through which papers could be purchased by scientists in
local currency, and in which it would be continually updated.

In view of this possibility, the Committee agreed that there was
little need to expend further NAS rescurces on it, other than to include
the suggestions received from the meeting participants. The amerded version
should be made available in photo offset form to a limited number of active
research institutions; perhaps 200 copies would be sufficient.

With respect to thz selection of major papers for the suggested
reading with each chapter of the report, an authority in each field should

be asked to supply a brief literature review and rcading list.

Future Schedule

1. The final scheduled Camittee meeting will be February 14 and

15, 1973;

2. A final draft report will be circulated in early January;
3. The reviewed and approved version will be transmitted to AID

in mid - late April 1978.



Agerda

October 30 - Steering Committee Informal Meeting - Howard Johnson's
2500 Virginia Ave., 7 p.m.
October 31 Plenary Session Room 200 A
Chaimman E. R. Pariser
09:00 A.M. - Sunmary of status of study (E. R. Pariser, M.G.C. McDonald Dow)
09:15 - Plan of study bibliography (Robert Morris)
09:45 - Methodology for estimating food losses (Kenton Harris)
10:45 - Coffee Break
11:00 - Personnel needs, aducation and training for food loss analysis

and reduction (P. F. Prevett)
12:00 - Luncheon 2nd Floor Dining Room

01:30 P.M. - Economic implications cf food loss and food loss reduction
(Martin Greeley)

02:45 - Coffee Break

03:00 - Sociocultural implications of food loss and loss reduction
activities (li. Guggenheim)

Novenber 1 Small Croups

9:30 a.m. - 12:00 noon; 1:30 p.n. - 5 p.m.

(Coffee will be available mid-morning and pid-afternoon. No special arrangeicnts
are being made for luncheon - a limited nurber of buffet lunches are available in
the 2nd floor dining room; there is a snack bar on the 3rd floor, and a good
restaurant '"Adam's Rib" on the ground floor, as well as many good restaurants
in the immediate neighbourhood of the Joseph Henry Building) .

Three discussion groups on major categories of food commodities:

1. Grains/legumes Room 200A
Chairman: A. Huysmans; Rapporteur: J. Pedersen

2. Roots/tubers/fruits/vegetables  Room 500B
Chairman : A. Ayensu; Rapporteur: M. Bourne

3. Fish Room 500C
Chairman : E. R. Pariser; Rapporteur : D. James

- 47 -



- 48 -

Discussions of these commodity groups should include the following issues:

- Agreement on current understanding of minimum levels of loss supported
by good evidence and observation on a regional or worldwide basis.

- Are improvements needed in loss estimation procedures for this category
of food commodities?

- What significant reduction programs have been or are now in operation and
what lessons can be learned from this experience?

- What is the state of technology for storage and loss reduction?

- Do significant technological gaps exist? Do interesting new technologies
deserve to be highlighted in the report?

November 2 Snall groups

9:30 - 12 noon; 1:30 - 5:00 p.m.

(Coffee will be available mide-morning and mid-afternoon. No special arrangement:
are being made for luncheon - a limited number of buffet lunches are available
in the 2nd floor dining roam; there is a snack bar on the 3rd floor, and a good
restaurant ''Adam's Rib" on the ground floor, as well as many good restaurants
in the immediate neighbourhood of the Joseph Henry Building).

Three discussion groups will meet and address the following issues:
- Group I  Roamn Z00A Chairman: D. Brothers; Rapporteur: to be selected.

Discuss and make recommendations on economic issues and policies related to
food loss and the reduction of food loss. The paper by Martin Greeley will serve

as a basis for discussion. A paper will also be presented by representatives of
the IBRD.

- Group II Room 500B Chairman: M. Bourne; Rapporteur: D. Tagliacozzo

Discuss education and training needs related to analysis of food loss and food
loss reduction activities. Particular attention should be given to the role of
women; education needs for farmers; kinds of technicians needed to carry out
analysis of food losses for loss reduction programs, new types of education and
training programs needed for personnel in food loss activities. Peter Prevett's
paper will serve at the session for discussion.

= Group III Room 500C Chairman: A. Huysmans; Rapporteur: E. Ayensu

Discuss issues and make recommendations related to food loss interventions.
Issues should include policies and mechanisms for food conservation needed at
national and international levels, RED priorities in relation to reduction of
food loss, sociocultural implications related to interventions, mechanisms for
better sharing of experience and information concerning food conservation, ways

in which financial and technical assistance agencies can help in reducing food
losses.



November 3

09:00 a.m.
10:45
11:00

12:00 noon

p.m.
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Plenary Session Room 200A
Chairman: E. R. Pariser

Report of small group discussions by spokesman for each group.
Coffee Break

Presentation with slides on food loss reduction activities
in People's Republic of China (Edward Ayensu)

lunch (no special arrangements will be made)

Plenary session for discussion of major conclusions and recommendations
for the report.
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NATIONAL ACADEMY OF SCIENCES

NATIONAL RESEARCH COUNCIL
2101 Constitution Avenue Washington, D.C. 20418 USA

COMMISSION ON INTERNATIONAL RELATIONS

Cable Adidress: NARECO
TIVX #: 7108 22 9539

September 16, 1977

MEMORANDUM

TO : Participants in Working Meeting
NAS Study on Post Harvest Food Losses

vhﬁ/

FROM :;/94 C. McDonald Dow, Johﬁpﬁﬁ;ley, Robert Morris, NAS
SUBJECT : Working Meeting

Those of us connected with the Academy study on post harvest food
losses are pleased that you will be able to participate in the working
meeting to be held in Washingtor, D.C., October 31 - November 3. The
purpose of this memorandum is to outline in greater dstail the major
issues likely to be addressed at the meeting as well as the general
structure of the daily sessions.

The working meeting is intended to facilitate an exchange of c¢xperience
by participants who have worked with food loss problems in the field and
to air various points of view related to the major issues to be addressed
by the Academy report. The meeting is not a formal seminar but rather is
designed to provide useful input to the staff and steering committee members
ultimately responsible for the report.

Although the working meeting will constitute one of the major inputs
into the final report, the process of consultation and revision will
continue for several months after November. Participants in the November
meeting will be invited later to comment on draft versions of the final
report, as will other appropriate specialists and institutions. Moreover,
a 1eview committez will be established by the Academy to comment upon the
logic and clarity of the report and to be alert to such matters as whether
conclusions offered are adequately supported by accompanying data or
narrative.

Audience

The food loss report will be widely distributed in developing countries
and among development assistance organizations and will be designed to
reach several major audiences:

1. Non-agriculturists involved with decisions that affect activities

related to reduction of food loss - economic planners or central bank
officials, for example,
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2. Program and project officials and workers dircctly responsible for
food loss reduction activities. Frequently, however, such persons will have
no previous direct experience or training related to food loss.

3. National or international organizations with potential impact on
the reduction of food losses. Such organizations might include financial
or technical assistunce agencics, research institutes, and training centers.

With the differing nceds of the audience in view, the NAS report will
need to be presented in a manner and format that is uscful to the broad
needs of the intelligent layperson as well as to the more specific needs
of the project worker in the ficld.

Major Issues

Certain major issues are likely to be addressed by the ::AS report and
need to be discussed at the working meeting. These issues arc indicated as
a result of analysis of the subject, the state of the existing literature,
and the intercsts of the financial sponsor of the study, the U.S. Agency for
International Development (A.I.D.).

Key issucs or questions include the following:

1. Wwhat is thc best or most reasonable estimate of the extent of
losses among the major food commodities? Is it useful and possible to
arrive at gencrally agreed loss estimates for the major foods? 'lhe
conmodities to be discussed will include grains and food legumes, roots
and tubers, fruits and vegetables, and fish. Losses occur within a whole
system of processing, storage, transportation, and distribution, of course,
so that the discussion should highlight the points in the systom at which
losses occur.

2. What is being done about losses? What sort of loss reduction
programs have been or arc now in operation? Does this experience provide
useful guidelines for future programs? What research and development is
being carricd out that :elates to food losscs?

3. What is the state of the litecrature concerning food loss?

In response to this question, the report will include a comprehensive
bibliography prepared by Dr. Robert Morris. The bibliography will indicate
the gaps and weaknesses in the literature presently available.

4. What are the important economic factors reclated to food loss and
conservation? Arce good data available comparing the costs of food loss
reduction with the costs of increascd food production? How do national
financial and agricultural policies relate to food conservation? Can
conservation of food be an effective means of generating increased rural
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incomes? Has experience provided good indicators for the levels of loss
reduction that can be achicved with relatively modest investment and beyond
which only marginal reduction can be achieved? To what extent is investment
in food loss reduction justifiable (bankable) in simple economic terms?

5. Does the magnitude of the food loss problem warrant additional
efforts to reduce losses? Are prescnt efforts to reduce food losses
reasonable and adequate? Are extraordinary additional efforts neceded to
have a significant impact on loss reduction? Are regional or world-wide
efforts needed as complements to national activities?

. 6. How can the analysis of food loss problems be improved? What is

the state of che art ol the methodology for estumating food losses? What

are the persenncl requirements related to loss estimation? What has experience
shown about the cost and benefits of loss cstimation in different situations?
How do political, economic, and cultural factors relate to the analysis of

food loss problems?

7. What is the state of knowledge about interventions to reduce food
loss? What technologies warrant wider application? What is known about
the social and cultural constraints related to interventions? What is the
role of incentives or disincentives in intervention programs? What research
or development is needed to provide improved intervention mechanisms? What
training is needed to provide adequate persomnel for loss reduction activities?

8. In light of what is known about the extent of food losses, the
analysis of food loss problems, and the possibilities for intervention,
what conclusions can be drawn? Arc new policies and mechanisms for food
conservation necded at national and international levels? What are the
research priorities in relation to reduction of food loss? What needs to
be done about personnel training programs? What are the most effective
ways in which financial and technical assistance agencies can help reduce food
losses? 1s there a need for better sharing of experience and information
concerning food conservation activities?

Obviously, the issues just described do not constitute a comprechensive
listing of those that should be discussed at the working meeting, nor are
they necessarily ordered in the most apprepriate manner. They do, however,
indicate many of the matters participants should be prepared to discuss.
Any additions and imprcvements you may suggest are most welcome, as are
reports or data that can illuminate or support particular major issues
or conclusions.

Structure of the Working Meeting

The working meeting will consist of a mixture of plenary and small
group discussions. Participants will be asked to join particular small
groups on the basis of their experience and interests. Steering Committee
nembers and NAS staff members will be dispersed throughout the various groups
to participate and to record the main points of discussion,
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The tentative agenda follows:

October 31 Plenary Session

Opening comments on the working meeting agenda and format
and subsequent activities in the NAS study.

- Presentation on methodologies for estimating food loss.
- Presentation on economic implications of food loss.

- Presentation on personnel needs and training for loss reduction
activities.

- Presentation on sociocultural implications of food loss and
loss reduction activities.

November 1 Small Group Sessions

- One-day session for discussion groups on major food commodities
grains/legumes, roots/tubers, fruits/vegetables,and fish.

November 2 Small Group Sessions

- One-day session for discussion of major issues that apply
broadly to all food commodities; topics will include econamic
factors related to food loss, socio-cultural.implications
and constraints, research needs and priorities, government
policies, personnel and training needs.

November 3 Plenary Sessions

- Presentation of summaries of small group discussions.

- Discussion of major conclusions and recommendations *or the report

Before October 31, participants will receive draft versions of papers
to be presented at the working meeting and rough drafts of possible chapters
of the final report. Additional information on the admininstrative aspects
of participation in the meeting - travel, hotel and daily expenses, etc. -
will be sent in the near future.

AJ1 of us associated with the study look forward to working with you
and having the benefit of your personal experience and perspective.



POSTHARVEST GRAIN L0SS ASSESSMENT METHODOLOGY

K. Harris

Nothing could be easier than the job that I have before ue this morning, 1 am
charged with explaining a methodology for estimating food losses and I have
with me a Manual for tho Estimation of Post-Harvest Losses to Grain, All that
I have to do is take you thrmwhthis marual step by step and say "There it 1is.
There is where the U.S. Agency for International Development/L.I.F.E./Anerican
Association of Cereal Chemists project thinks the answers to that one part of

the subject lies",

Yet nothing oould be further from our joint needs this week, Nothing could
be less helpful. And I would sit dounﬂBO minutes from now - for . am not going

to talk for an hour - feeling, knowing, that I had not done what Should be done,
And, yet, I might ask you what is to de done?

One need only glance at the 1list of prospectlve participants to recognige that
there are many in the audience who know as much - more - about the subject than
I, There are those who are packed to the brim with sophisticated technologlcel
know-how on food preservation, There are those who are saturated to exhaustiion
with knowledge of the unsolved problans of food preservation in the developing
world, There are those that can bridge the gap, and those thzn cannot, There
are also experienced and thoughtful individuals who come to this meeting from
their respective organizations well imbued with plans and philcsophles of action
that have served us all satisfactorily in the past and may, or may not serve

‘us well 1a the future,

An I to challenge all of this? Am I to say that somewhere down the 1line we have
missed the trail and that we need to re-group and begin again? I think that I
shall not go that far, but I think also that I shall say that what has been

good enough, "satisfactory" is the torm T have just used, may not be adequate for
the needs of now and the future, But before I get to those matters, and 1 do
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mean to get to them, let me go vack to the title of my talk as prescated in the

Frovisional Agenda,

I do this for two reasonss One is that the conveners of this meeTing have
asked that I talk on that subject. The other reason is that I propose to use
4t as an example of an actlon progran that might just be useful to us

in the next few days.

There was and is an acute need for a methodology for postharvest grain losses.,
If you remain to be convinced that some of the flgures that we have all bandied
about were pretty far-fetched I would be glad to tell you how some of them came
into being, Just ask the question here in this session or later when we have &

chance tc talk privately.

. Meanwhile the Tropical Stored Products Centre of the British Tropical Products
Institute has.published a bibliography of durable foods loss estimates that
classifies the available information according to the methods used to arrive

at the estimates., There are mighty few figures that are based upon known, let alqne
sclentifically arrived at, procedures. Yet these are the figures that have
served us well, Without them there might not be a recognition that post-harvest
grain losses were and are serious and that the reduction of such losses will make
it possible to feed more people. On the other hand, unless viable alternatives
are provided, these are the kinds of figures that will be used to satisfy the
resolution of the Seventh Special Session of the United Nations General Assembly
that stated in 1975 "the further reduction of post-harvest food losses in
developing countries should be undertaken as a matter of priority, with a view

to reaching at least 50% reduction by 1985."
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Fifty percent of what? Following the Seventh Special Session, an Interdepartmental

Sub-committee of the FAO on Reduction of Post-Harvest Food Losses in Developing
Countries was appointed, In its posiiion paper released at the close of 1975

the Sub-committee reviewed past and current activity and concludedt "There is

no agreed methodology of post-harvest loss assessment....~'There can be no ajyced
ingle figure for the percentage of post-harvest losses on a global scale or even

on a national basis,"

. for one recognize that the old figures have served some useful purposes. There
are practical requireé%ts for figures to justify appropriations without spending

years obtaining information that changes as quickly as it is gathered,

I for one recognize that there may bs large amounts of monies to be spent on public
works, or to build a more sophisticated technology, or to save lives no matter
what the economics of the picture might bej that it may matter only a little

whether or not it "pays”.

T for one also know that there are no longer the same vast amounts of monles
avallatle unchallenged, that there are serious doubts. about the wisdom of building
more sopﬁisticated technologles in Third World Countries merely for the sake

of building, or on the assumption that this is the correct and useful route to
follow, There are priorities being placed on where, when, and how to save lives

by reducing starvation,

T am also one who has been challenged in the field by a cultivator who wants,

demands, to know if 4t will pay.

Those of us who have worked in the Third World, especially those who have
worked in a multidisciplinary mission, know that there are nutritlon advisors, and
seed specialists, and fertilizer axperts, and water recources technicians, and

integrated pest control sclentists, and food preservation and storage advisors all
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competing for the time, attention, and resources of the cultivator-food producer,
And we all should know that if the cultivator took the advice of all of us, he
would have the best seeded, best fertilized, best watered, best protected crops

possible, on a farm that he has just lost to his unpaid creditors,

When a farmer looks critically down his nose, or up from where he 1s squatting
on the ground seriously ruminating on your suggestlons for improvement, and wants
to know what he will see in the way of benefits, he is not thinking in terms of

feeding the world, in terms of national averages, in terms of five-year fiscal

depreciation, He means "If I spend $10 for & metal bin novw, what will I have to
show for the $10 in terms of feeding my family or selling the graln during the

storage season ahead, period. And remember, too, that we are competing for the devel-

opment dollar in a very tough competition.

Practicality is at that point the order of the day.

When the American Association of Cereal Chemists, working through the League
for International Food Education, contracted to prepare a post-harvest grain
loss assessment manual, there were five important decisions made at the outset:

1, That the need was urgent and that the job could and would be done

within two years, Practicality.

2, That enough was known at the time to do the job, and that what was
to be put down would be in terms of the present state of "the art and
that no developmental research would be done as part of the project.
Practicality.

3. That the job would be done by an individual under contract to an
established organization - the AACC - but one without any loyalties
to established, or yet to be established dicta, Practicality,

4, That it would be & general manual, broad in scope and perspective and
one that could be used as a guide in developling countries, Practicality.

5. That publication would be part of the contract. Practicality.
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These decisions are important to us here today. However, Before I get into the
"whys" and "wherefores" let me throw out a challenges

I am currently reading the 17th book written by John Kenneth Galbraith, He
has titled his review of economic thought and published economic ideas "The Age
of Uncertainty", 1In this volume Galbraith does nany things, What interests me
now 1s his focus on the effect of ideas; ideas the very existence of which has
shaped man's 1ife on this earth. As Galbraith spells 1t odt, knowledge 1s not
always the factor on which decisions are made. Often both sides of an issue have
access to the same information, yet each will come out 180%.fron the other.
Several of his examples come from World Wars T and IT and the econamic thinking
of the age of uncertainty that began with World War I. One example is devasta-
ting: With the same set of facts in the hands of the British and German officers,
the British sent 690 against the German machine guns and in 40 minutes 684 of
the British were dead. This is 17 human beings a minute, and is certainly a
supreme example of how a system uses information, of what a system will ask its
fellow creatures to do, and what its members will deliver. But I recall it for
you today mainly as an example of the original point: of leadership's use of

the information at its disposal.

We can use the information that we bring to this meeting well or badly, The

'choice is ours,

In the same volume is a recounting of the economic thinking of Adam Smith,
Voltalre, Ricardo, Malthus, Marx, Lenin, and many others, Some wrote. Some
talked, Some held conferences, Lenin as an expatriate in Switzerland
"held conferences éna laid.éha foundation for teking over the 1917 Revolution,

In this context Galbraith says:

( s_.  Conferences need to be understood, Some.'6f'coursé.?ars—bure1y

~

recreaﬁidnal. Men and sometimes women gather at the expense of a corporation
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or a foundation, The purpose is free or tax-paid enjoyment; The Justi-
fication 1s the exchange of ideas, and the value of this 1s flercely
proclaimed, It is very difficult to say in criticism of such a conference
tﬁat no ideas were exchanged,

Of serious m conferences, very few are to éxchange.informatlon and
fewer still are to reach decisions, Most éfe to nroclaim shared purposes,
to reveal to the participants that they are not alone and thus to reinforce
confidence, Or they are to sS.Lm.ul-ate action where action is 1m'possib1e.

By occuring, they persuade the participants, and often others, that

something is happening when noth\ny 3s (actually being done) .

¥e now have the technical information not only to measure post-harvest losses, but
we EEr3 know how to reduce thelr severity, In addition to knowing "how" we,

who are here in this room know where the emphasis might best be placed.

We are brought together for just that purpose. The next few days are ample

enough time for us to determine when, where, and how,

1, It 1s urgent,

2, ¥e know how to do it,

3. We know who 4s availble to get it done,

L, We can prepare a guide to reducing post harvest losses in developing countrles.

5. The Academy is in a position to report on our deliberatlons,

Lest the point is unclear, these are decisions that parallel those that were made

at the start of the L,I,F.E./AACC manual preparation.

[ have not yet reached the end of this talk, To get to a successful end-point
I nveed to go one step further, but to get there I need to add one more observation,

It 3s a point that 1s necessary in order to spell out my work philosophy.
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In post-harvest grain loss prevention, and in stored products biology, there is
more to do than there are trained professionals and techniclans to carry oat,

We can no longer afford duplicaticn of effort, and we can no longer afford the
luxury of decisions being made s0 288 "~ to protect one's own ways of getting

the job done, Trainining and cooperation may be the necessary order of the day,

and we here in this room have the power to order it vo come'true.

If a U,S.institution has a technologizal and academic competence in grain storage
that needs to be supplemented by the eartrypracticality of a British field
competence, then it is time to stop bringing trainees to the Unlted States for
training and to combine efforts to that the training is brought to and becomes a

part of the country where it will be practiced,

If a lending institution is having trouble in justifying the constructicn of a
facility in a country where there is not the technical infiastructure to keep

it working, then it is time to either enlarge its thinking to include training,
or to werk cooperatively so that a training input is made by thos: that have it

as a part of their function.

Just as the L.I.F.E./AACC contract was a small specific effort to meet a specific
need, so training should focus on the practical and specific. The need is not
for a general conference on grain storage in East Africa. The need is for an
assessment of specific and local losses and how they might be reduced by the
application of culturally effective techniques and then training the working
field people in the basic skills that will make éost— and culture-effective

changes acceptable and productive.

T well know that the paperwork for a series of small workshops to solve local
storage problems could be greater than that for a $2,500,000 elevator or ware-

housing program. But if the need is for training, that is where the effort
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should go. Justification is more difficult--how easy it is to multiply

fertilizer x increased yields to prove cost-effectiveness--but all the more

peason for this meeting to say just that, to spell out priorities so that

budget makers and development officers will begin to cooperate in our

difficult area.
It is time to make some of our loss-prevention dreams come true.

To return to the Manual: Carl Lindblad and I did the basic pick and shovel
wark on this manual. He is here this week and we would both be glad to have
your comments especially after you have read it. A final draft edition will

be forthcaming in the spring, so let us hear from you soon.

The manual has a strong interdisciplinary base. It stems from an interdisci-
plinary workshop in June 1976 and has built into it more than a modicum of
anthropology, sociology, economics, political science, statistics, end manage-
ment in addition to the expected grain storage science and biology. Many of
its sections were inaividually written in and after a joint effort at the
Tropical Stored Products Centre. Slough, England, by those who were willing

to give of their time. Giving of one's time-—the most precious camodity one

has--is what it takes to get our job done.

Without going through the entire manual item by item let me simply read for you
the titles of jthe working sectionss .
Atter the usual amenities insluding an Introduction and Terms of Reference
we have the feilowings
11, Terms of Reference

III. Representative Sampling, Interpretation of Results, Accuracy, and
Reliabllity

1V, Loss Measurements as Related to Situations Where They Occur
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V. Standard Measurement Techniques

. Losses Caused by Insecis and Mold

Losses Die to Respiration of Grain, Molds, and other Microorganisms
Losses Caused by Rodents

Losses Caused by Dirds (which 1s to be added)

Moisture

. Manipulation of Samples in the Laboratory

"JBJUE‘)U)

VI, Operatlons Standardization and Control
VII, Application and Interpretation of Results
Appendices

References,

So this is a small start, but the larger challenge remains, It ia within

our power to do as Dr, Galbraitﬁ expects us to do and "proclaim shared purposes
(and) to simulate action," The choice is ours and ours alone. Will we simulate
rational and feeling individuals, or be rational and feeling individuals who
will pick up the challenge and :thrill to the feellng of doing what has to

be done and doing it well., Again, the cholce 1s ours,



PIRSONHEL NEEDS AND CRAINING FOR POST-HARVEST FOOD LOSS REDLCYION ACTIVITIES

P. F. Prevett

Introduction

Considerable a!lention is currently being locussed, by national Governments
and by multilateral and bilateral agencies, on the need for action to
reduce post-harvest food>1osses. A majer resolution of the Seventh
Special Session of ihe (IN General Assembly i. September 1975 was that
every effort should be made to achieve a 50 per ceni reduction of these
losses by 198%. Subsequently, Lhe Sevenlielh Session of the FAO Council
authorised the prepuralion of a specitic proposal for a 70 million fund
to Finunce an asuistance propramme to reduce pre-harvest, harvest and
post-harvest losses. This proposal was presented to the Committee on
Agriculture which met in Rowe auring April this year; the Committee was
informe: thal aclion under an FAU Progrimme of rood Loss Keduction, after
an inilial build-np period, would involve cxpenditure of about 10 million

per o year,

The potentiul would ueem Lo exiut, therefore, for a concerted effort to
reduce poiit-harvast lood lusses Uooughoul the developing world; do we,
however, pousess the necessary recources Lo embark upon, and sustain, a

propramne ol this magniluae?

Components ol o Nationod Propramme and ivs Personnel Requirements

Our objeclive is to iniliale and/or develop and suslair national post-
harvest (or potut-malurily) tood loss reduclion programmes, embracing

Lthe whole post-harvest tystem.

Tt is ol paramount impor.ance Lhat ull posi-harvest planning and activity
wilhin Lhe I'vemework ol a nat tonal pregramme should be closely integrated
and coordinated, and that authority for Lhis should be invested in the
aprropriate Ministry (ncrmally the Ministry of Agricultire). In our

view, Lhe mosl erfecltive way Lo achieve the necessary action, in the

lomg term, is throurh the setting up of a national "fosl-harvest Research,

- 66 -
/Training
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Training and Advisory Unit'" with the following objectives:-

i)

ii)

iii)

iv)

v)

To ensure efficient post-harvest operations through the applica-
tion ol known tuchnology and continuous evaluation and follow-vp,
To establish programmes of adaptive research to determine the
extent to which available technology may be applied to local
conditions and, where appropriate, to undertake research and
investigations on local problems for which a solution is not
evident,

To assist in the establishment ol on-going in-service training
for staflf of storage, markcting and processing organisations

and others active in the post-harvest field.

To assicl in the development and maintenance of an eftective

extension service to farmers, farmers' cooperatives, treders

and local marketing apencies.
To assist and Liaise with provernment departmenis and organisa-
tions corcerncd wilh the planning of agriculturel policies and

progranmes.

It is envisaged that, in order to establish a Unit of this type with

a responsibility for durable crops, professional staff experienced in

the following fields will be required:-

Head - senior technologist with wide experience
in food grain technology and storage
Biologist - experienced storage entomologist/biologist

Processing Engineer

cereal technologist with milling experience

Storage Engincer - arricultural engineer experienced in grain

drying, handling and storage and storage
structure design

Training Officer - gricultural educationalist trained in storage

Extensian Officer

technology

agricultural extension worker trained in
storage technclogy

/In many cases
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In many easens the Fiest Glep will be bo conduel an inilial survey to
jdentity the componenl parts of Lhe system (e harvesting, threshing,
drying, handlinge, stovapre, markel g aml processing), Lo deltermine their
inter-relationships and el dive importance, Lo identify areas in which
immedinte remedial action is justitied and those in which loss assess-
ment or other studics are nceded in order to delermine the appropriate
course of aclion. Il is envisared Lhal tor any such survey a teum of
three specialints will be required: o prain markeling cconomist, a grain
storage specialinl with broad experience in analysing canses of grain
losses and controlling them -nd a prain storapre and prccessing engineer.
Projects involving loss assessment need to be serviced by personnel having
suitable Lechnieal expertice in relation to the purt of the system under
study, conpiod wilh expericnee ol loss asseasment. methodolopy.  They
will need Lo be supported by suitably Lrained survey Leame in order to

cusure Lhe proper collection ol datia.

The availability ol Finanee in clearly of the ubmost importance to the
successint implementation ol such w programme, but il is the availability
of adequutely trained and experienced manpower which will be one of the
major constrainls.  The problem is Lwo-fold.  Our long-term ob jective,
througl Lrainingr, must be to upgrade Lhe capubility oi local stalf

involved at all levels of operation from subsistence farmer through to
consumer, in all secltors of the post-harvest system. However, aid agencies
planninrs ucrvivilies desipned to meet this objective are already aware

of the plobal shortape o expertise in tropical posi-harvest technology

and there is an urgent need for action Lo increase the availability of

this 'expert' manpo .er.

Expert Manpower

Much Lthought has already been given by a number of aid agencies towards

meeling tn.s need. The IFAO has, for a nuuber of yeurs, operated an

/'Associate Expert!
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'Associate lkxpert' scheme whereby qualilied technolopists who are lacking
in lield experience may jain thul experience Lhrough an association with
experienced personuel in field projects. The Tropical Products Institute
also sees this as a mechanism whercby junior praduate staff may acquire

the capability to fully participate in projects overseas.

A possible approach Lo Lhis problem, put lorward by IFAO at the recent
meeting ol the Commitlee on Apriculture, might be for agencies to enrol

men with ample technical experience, thouph not in the Lropics, and place
them as assiutants to experienced manugors of marketing boards in developing
countries for periods extending over a procurement seuson or a storage
season. Perhaps we should nlbo be seeking Lo draw upon the expertise of
relurnca vo'lunlcers who e appropriate technical skills and have acquired

some experience ol livinge and working in a Lropical environment.

Clearly turther thoupght, aad consullation between aid agencies and
recipient povernmen's, is urpenlly rvegquirved in order that we may develop
Lhe munpower resonrces needed to initiate post-harvest food loss recuction

profmrammes .

AL Lhe 1975 meeling of Lhe I'AO Commiliee on Agriculture FAQ was requested
to carry oul in ils regular programme a survey of available technical
expertise for aprricultural development, both in developed and developing
countriecs, and to estoblish and update from time to time this -nventory.
As Lhe second part of such a study, an evaluation should be made, bolh

al national and international level, oi long-term demands for skilled
munpower. ‘Iraining capa-ilies of both developed and developing courtries
should be adapled so as Lo be capable of meeting these demands. Attention
is also beinge Focussed on Lhis question by the Group for Assistance on
Systems relatings to Urain Aller-harvest (GASGA), the members of which

are FAO, TDKC, 1 PPA, 1RAT, KSU and TP,

/Nalional Training

Programmes
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Natl ional Trainiwe Proprammes

There is a basic need tor training progrsmmes in post-harvest technology
directed towaurds extensior services, apgricultural colleges and farmers
training institutes. There is also a need for the establishment of on-
going, in-service training and career development for workers at all
levels ol responsibility in the food stornpe-processing-distribution-
market ing system and this i scen as one of the most crucial of the
functions of o "lost-harvest Kescarch, Training and Advisory Unit' as

described above.

Courses nced to be desirned to meel the s, ecial needs of those responsible
for procurement, quality coutrol and pest control, warehouse management,
dryimr, hand iy and processingg of Yoods.  Uraduate level training in

Lhese Lechnicnd areas da necessary Lo the cstablishment of a cadre of

professional ol . 1 i equally tmportant that mowmgers of both
covernmenl and privalely operated moarkebing, storage and processing
orpanisalion: shonld be piven sufticient technical knowledpge Lo increase
their awarencss of Lhe problems involved in decisions made by them and
their Lechnical starf.  However, the training need which requires the
preatest inpats both in Lerms of nalional commitment and expert assistance
18 the cvotablishment of in-country training aimed at the lower cadres

of staff of povernment and quasi-povernment marketing apencies, produce

ingpection and pest control services, exlension services, etc.

Many aid ggencies are active in providing training both through the
provision of courses for praduate and senior level staff in technical
inslitutions in thdr own counlries and in assisting national training
programmes through oversens courses.  lowever, these programmes require
contiolidation nnd acltive tollow-up in order Lo make them more effective.

For example, the 1P} hos recently prepared a project proposal to assist

/a national
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a nuational grain marketing and storage organisation in the training of
all levels of staff concerncd in store management, quality contrel and

rest control. 1ts objectives are:-

i) o initiate and establish, through the assignment of a Training
Speciulist (Storuge Tecnnologist) and provision of a training
school wilh necessary equipment, an on-going programme of
in-service training and career development for all grades of
staff concerned with store management, quality control and pest
control,

ii) 'fo provide, as an adjunct to a hasic in-country trainiug
programme, the opportunity for selected stalf to receive specialist
vverseas trainipe, in Britain and through "third-country" training
arramsement.s.

i11) o cowsider the need lor improvemenls Lo qualily and pest
control procedures wilh a view Lo formilating improved procedures,
on which the Lraining programme will be based.

iv) In relation to Lhe broader needs for storapge training, to
consider the nossibility of mounting, with short-term assistance
from appropriat: specialisl.., special short courses for staff
concerned wilh slorape improvement at farmer and village level.

v) Yo ensure, before withdrawal of long-term assistance, that an
on-going programme can be sustained with local staff and to
determine any luture needs for overseas training czad short-term

consultancy inputs,

All too often Lhe time scale for the imparting of skills and experience
to local statl has been inadequate. Wilhdrawal of expert support before

a local propgramme is firmly eslablished can resull in its early collapse.

/Conclusicn
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Oonr ohjective in locussing attention on Lhe reduction of post-harvest

food louses is Lo adequately feed an increasing world population. We

are concerned with people and | submit that il is in people that we can

find our prealest reconree - provided that we enn take up the bipprest
challenpe which this problem presents to ns, Lhat of improving the technical
cupabilily ol those who are concerned with preservimg the fruits ol our

agricultural production.

br P I Prevett
Propical Stored Products Centre (lrupical Products Institute)
London koad, Slouyh, Berkshice, buglund



ECOMOMICS OF POSTHARVIEST FOOD LOSS REDUCTTION
M. Greeley

fgﬁEH?EP: 'or November meeting only.
Guided by some introductory comments on sectoral resource
allocations, the major economic perspectives presented
here have dircct application to post-harvest cperations
concerni:g cereal staples in mixed but predominantly
small-holder production units in regions endowed with
comparatively high man-land ratios. 1In fact, this is not
as narrow as it may seem at first reading; although,
significantly, ignoring crop and climate, it is also
applicable to some situations not displaying all the
features Jo.eted, Thus, whilst the analysis is valid to
a greatcr on lesser degree in other situations it is hoped
that the approach will provide a support or guide to
planners/executive officers in most situations through
displaying the breadth of the issues under consideration.
It is believed that the emphasis upon a particular set of
conditions is more valuable in describing an approach to
a socio-ecconomic assessment than simply presenting a
global overview; the major advantage of the cmphasis
is an attempt to present a fairly detailed guide to a
sub-sector wihich constitutcs the most widespread
post-harvest situiation. A more global approach would
entail examining in broad terms the key features of a
mul titude of situintions refIccting interrelationships
between crop, diet, factor endowment, climate, goverpment
and practice. The major disadvantage inherent in this is
a degrec of abstraction that threatens relovance throuch

a lack of specificity. The types of comparison that would
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arise therein in describing those interrelationships
are considcrably less valuable to planners than an
example of how certain universal features of a socio-

economic assessment can be identified in practice.

The fact that key parameters of post-harvest situations
are vexry much location-specific is a planning problem
alleviated more by attempting to describe their collective
import in a specific situation than listing their
variability, of which planners and politicians are only
too well aware. Specifically, the breadth of the analysis
required to obtain a full socio-cconomic evaluation is
more clearly spelt out by a situation specific approach.
By emphasising the diversity of the factors under
consideration rather than discussing particular factors

in more general terms the approach may help avoid too
narrow a focus on one or other consideration; an occupational
hazard of rescarch directors and planners alike. The
emphases to date in rescarch and planning on marketing
issues and on technical efficiency testify to the strength

of these hazards,

To the extent that the report does compare situations
and comment on their potential significance in order to
establish regional and sectoral priorities it must be
emphasised that the situation described here is the most
pervasive cirxcumstance for post-harvest activities in
LDCs. Moxceoveyr, as discussed in the first part of the

chapter, it is typically this situation which is primarily
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concerned with non-market food grains, that has been
most neglected. The chapter also stresses the critical
role in an cvaluation of the effects on what maybe
termed sccondary target groups, the owners of the food
being the primary target group. These sccondary groups
are those whose livelihood is dependent upon their
employmant in the post—harvesf scector and, especially in
the rural non-market sub-sector, is dependent upon a
specific technique.

* ¥* * ¥* * *

A casc study is considered to be an important element in

the economics section of the report. However, the case
study ought to be a unifying factor in the report and one

or more case studies from rescarch initiation to post-
implementation cvaluation which exemplify the suggestions

of each chapter are likely to be a briefer and clearer
elem2rt in the report than a multitudé of pilecemeal examples.
This approach to casc studies will also assist brevity

which whilst possibly at less of a premium here than in
other purposive presentations is nevertheless a considerable
virtue much reccognized by intelligent but busy planners.
Actual case studies of recommended/non—recommended approaches
would be ideal but if necessary simulations should be

considered,

Martin Greeley

Institute of Development Studies
University of Sussex, Falmer
October, 1977 Sussex BN1 9RE, England



Summary:

This chapter is concerned with the use of social cost-
benefit analysis in evaluation of post-harvest loss

reduction programmes.

In the first few pages some definitons and a discussion
of aspects of the technique are presented, placing
emphasi:s upon the role of employment and distribution
effects of an investment. The chapter then addresses the
problem of defining intra-sectoral priorities. Six
sub-sectors within the post-harvest sector are identified
and a case is made fox concentration of resources upon
the rural non-market sub-secter. In the ensuing
discussion of the application of social cost-berefit
analysis to this sub-sector several reasons are given

why labourQintensive and local skill and raw material
intensive investment programmes are likely to be the

most profitable. The role of research work on the sub-sector
permitting proper prcject evaluation is considered.
Finally, mention is made of the particular extension
requircnients for labour-intensive programmes and how

this affects the cost-benefit analysis.



Economic Evaluation of Programmes to Reduce Post-Harvest

Food Losses:

Introcduction

The first part or this chiapter is concerned with the

broad issues determining the returns to programmes to
reduce food losses in the post-harvest sector. Before
discussing the question of allocation within the sector
we first Gefine certain terms that are recurrent in
economic evaluation. The definitions, although of gencral
application, are presented in a manner directly imeaningful

for programmes to reduce post-harvest losses; their more

technical elements are discussed in an appendix. Subsequently,

a detailed description of the considerations relevant for
one type of programme is provided; the evaluation approach
described in detail is one concerned with reducing post-
harvest losses in the rural non-market sub-sector. Rcasons
are given both for an emphasis on the rural non-market
sub-sector and why this emphasis has tended to be weak in
the past. The choice is not casual. There are a priori
grounds for assuuing that social and economic benefits_
from programmes ir. this sub-sector will be arextzr than

programmes aimed at other sub-sectors.

Definitions

The returns measurce the value of an investment programme;
obviously it is crucial to measurc them in a manner that

reflects the prioritiecs underiying the investors! decisions,
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In the case of a private cntreprencur this is usually
just the rate of growth of his capital stock (money).
The monay cost: of an investment by an individual are

termed privatce costs and similarly private benefits

measurce for an individual the gross money returns. The

ratio of thesc elements is called the private benefit -

cost_ratio and this measures the private profitability of
the investment. For example, a mill owner may invest in

a new grain aradina machine; the costs are the purchase
price, installation and ecxtra rurming costs and the benefits
maybe better quality milling, hig¢her yields and less
admixture . which result in higher prices for his product.

In other words the benefits are the increase inthe

quantity and quality of food availability as reflected in

the income received from the output of the mill.

For a public sector investment these purely financial
considerations are only one element in evaluating the
jnvestment. Whilst increasing food grain availability is

a primary objective of the investment programnc, other
objectives (of the government) arce effected by the
investment decision. Rather than any financial or other
measure of the returns to a project, social cost benefit
analyeis, under a number of limiting assumptions aggregates
these objectives in monctasy terms to measuse the effect

on aggregate consumption over time (see appendix). It

is notl important here to describe how this is actually
computed; all it involves is a conversion of all inputs and

outputs into social accounting prices which reflect the overall
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objective of Jdevelopment scen @s increased aggregate
consumption, This is an altogether different and more
all embiacing approach than a private cvlaution; especial
feature: are the mecsurement of the employment effects,
the disivibution offects (anl the balance of payments
effcets),  We chall use the cxample of a grading machine

cited abeve to Lllustirate these effects,

Fmployment cffects

The new mochine may use more clectrical enerxgy and less
Tabouy, for oxample: by being linked 1o conveyor belilc,

Now labour cnploymen! is oftesn a major objective of

public ccctar invoctuent anag this ie yecognised in social
costl Leneflitl analycls generally by using a wage rate below
the market rate it computing labour cost, Crudely, the
reason is that thc cfocial costs of an investment are

equal to the valuc of output forcaonce olscwhere by
employing the rosources necessary,  Now because of market
imperfections the costs which o private investor pays ar:
different to theso wocial coste; Tabour which is in

surplus (uncmployoed or underemployaed) tends to be overpriced
and capital which is scarce tends 1o be undespriced.  Thus
the marketl vace rede of lal onr ie highev than the real
social cost (output Yoreaone) o caploying it., By using
social pricoes, lalouwr ue - becomes nore cconomically viabloe
which is consinic L with a concern for increascd employmoen®,
For LDTs convecting market prices into social accounting
prices (sce appendix) invariably involves a reduction in

Tabour vage rate as assumed here, ALl prices are adjusted
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in a tike manncr lthough there is scope for flexibi .ity
in the exact manner in which this adjustment takes placc,
A specific premium can be put on employment by putiing a
higher weight on current consumption (wages) compared to

future consumption,

A mill owner in buying his grading machine uses market
prices of capital and labou. In this case the social
profitability of the mill will be lower ‘han the private
profitabilicy as far as labour and capital are concerncd

in c¢hat the investmenrt is capital-inteansive., Additicnally,
an estimate of the social value of consumption foregone -
somewnat less than the social wage rate - by displacing
labour has to be included as a cost of the investmenc,
Technology change in post-harvest operations is often
evaluated only with respect to users of a technology who
might at a cost increase by five percent or more that part
of their income effccted by use of the technology. The
labour cisplaced by a technology or the producers oi the old
technology, for cxample the weavers making bamboo

storage baskets or threshing tuhs, are rarely included in
the evaluvation even if the technology chanae threatens
their whole livelihond, These groups we refer-to as

socondary targ:t gronps.

2.4, Distribution effectc

Prior to the j.ustallation of the new grading machine

broken grains may have been part of the wage of the labour
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employed who then sieved and graded and resold the whole
grains that came with the brokens when the old machine
was uscd. For those still employed, payment continuing
to be made in broker s subscquent to the investment will
repro=ent a lower real wage even 1f the quantity of

brokens his not changed. This is a distributive effect

removing income from unskilled poor labour and transferring
it to an entrepoenceur; equitable  distribution of incomes
is another common objcective of public investments so the

evaluation must inciude the worseninag of income disiribution

as_a_sociia) cost. This is usually achieved by using

income weighte inverscly proportioral to income; i.e. the
social value of inarcasing larae incomes is less than

increasing small incomes by the same amount,

The cmployment and the distribution effectsin this example
tend to make the investment less attractive socially
because in comparicon wiih the pre-investmen. situation
they ruce enploynoent intensity and increesce inoquality

of income  but expand emplovment of capital., Both effects
arce priraily concerned with the distribuvion of purchasing
power; as o is all tco evident now the phys cal availability
of food stocks doce not alleviate hunger oc malnutrition
unless it is distribnted which requires purchasing power.
Becuu..¢ food grain availlability is such a crucial

issuc i1 is all too casy lo ignore the cmployment and
distribution cffects (of purchasing power) and to concentrate

on a loss-reduction programme which is techrically highly
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efficicent. The most technically efficient programme

.

i.c. the one in which a given level of food saving is

achicved with the minimun resource allocation, may not be

the most cociably profitable when disiribution and

employiment of feclis are consicderod,

2.0, Balancao of pavmonts eof fects

The balance of payment effect is the change in the
foreign resecrve sitnation consejuent to the investment.
Now if tho grading wmachine is imported this is a drain on
foreign rcserves which is a social ccst to .he project.

s osocinl benefit ray occur if the increased availabilidty

of food resources roduce imports., Neilther of these

effectis are measured in the private benefit-cost ratio,

In fact social cost-benefiti analysis does not single

out these dircct coffects cither becausce arl inputs and
outputs are measwrod in social accounting prices  which
are international (or border) prices. ‘owever, for an
imported grading machine these costs are invariably
higher in social terms than markcel terms because of
subsidies and licences with preferantial credit terms,
Unskilled labour. on the other hand tends to be overvalucea
at market rates in terms of the consumption effects
incurxed and mneasured through international prices. By
using intermational prices as sonial accounting price:,
projects which im:ort less and cxport more are by definition
more prefcrable than projects which are expensive io
foreign exchirnge. Through minimising dires1l effects

on the balance of payments, by switching from impurted
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to domestic products therefore a project will increasc
its social profitability. As the samc time it will
also rcduc~ direct demand on scarce foreign exchange
which under certain pre-devaluation conditiions is also

measured in social cost-benefit analysis.

In fact,a narrowr balance of payments effect of post-
harvest investment is more commonly discussed,namely a
move towards self-sufficiency: i goal independent of

social cost-bencfit analysis in the sense that it cannot

be priced. Here we shculd emphasize that self-sufficiency
in food is a recusring theme of priority in public policy
that gives a cuneral suppori to investment programmes

in post-harvest loss prevention. The implications of

this priority are essentially to be éluetmined politically
and with some rescrvations can be seen as effecting the

size of the loss prevention programme rather than its

dircction,

Policies meeting basic needs, of which food is one, are
similarly priority objertives. However, the.priority of
food as a basic nced strengthens the emphasis on issues
of dist) ibution and employment, hoth creating food
purchasing power, and makes th2 requirement of carcful
socio~-cconnmic evalvation yet more pressing.

In summary, the technical efficiency of public investment

designed to reduce post-harvert losses measures the

financial cost of achieving a certain level of loss-reduction.
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This is only one clement, and not necessarily the
most important, in evaluating the investment; others .
are the cmployment effect, thn distribution effect and
the balance of payments effect. These are integrated
in thc social cost-benefit ratio and are expressged

in social accounting prices which are international

(as opposed to domestic) prices.

The Scctoral Issue

Reducing food losses in the post-harvest sector is a
method of increasing food availability that for a

variety of reasons, has been corparati -ely neglected in

public resource allocation. There is increasing recognitinn

of the social costs of neglect of this sector especially
in unstablc food production environments. Opporifunities
for reducing post-liarvest losses exist in export-
orieniatced commercial production units just as they do
amongst the poorest farmers, The emphasis in utilising
these opportinities clearly must be on dictary staples

especially of the poorest.
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Like any othexr public sector programmes, planned post-
harvest tcchnology change has to be identificd through

a careful cvaluation of alternatives in order to maximise

the social benefits from the resource allocation decision.

The effect on food qrain losscs is only one of the conscquences

of initiating such a programme,

Improving post-harvest practices to reduce food grain
losses through an ill-conceived programme can negate
+hrough extra social costs the benefits derived from any
reduction in food losscs that has been achiceved in a loss-
re duction programmc. A careful evaluation can help
avoid this if that cvaluation rocogniscs the full social

and economic effccis of the loss-reduction programme.
We can characterise thoe post-harvest sector through
six flows depicted below., There are three broad sources

of food and threc broad types of consumer.

Post-Harvest Food lows

SURSISTENCE  PRODUCERS

4
-, Rural Consumers

¥ A
MARKET PRODUC.'RS -2 Urban Consumers £— _IMPORTS
{
~ Exports
Each arrov rcoprecc~nts an elecment (a sub-sector) of the
post-harvest sector., Whilst the clements are not

independent always in physical terms, e.g. a rural

miller may obiain custom from suLsistence and market
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producers, they are independent in programmc planning
to varying degrens. An emphasis in one sub-~sector
will have repcrcussions elscwhere tut the implications for
the primary and sccondary target groups where most of the
dircct costs and benefits are realiserd prescribes the type
of proc¢ramme to be adopted, and the stvie of its
administration and execution. The division into sub-
sectors facilitates the identification of target groups.
The definitions of the sub-sectors presented below are
almost self-evident and the purposc here is to establish
prioritics amongst them for programme plarning. In so
doing it is important to recognise that the post-harvest
sector Las often sufferced an overall nealect and the

emphasis here is within an overall nced to upvaluc the

resource allocation to improving post-harvest operations.

(A

e 3 Subsistence producers to rural conswners

This part of the post-harvest sector isg concerned with
smal l-<cale non-market cctivities., Tt can be defined as

the ruval non-market suw-sector, The rural cosumers

arce the produccers themselves, and labour and service
employces of the producers paid in kind., The level off
capital input is typically very lov and even moderately
capital-intensive itoms are custom-operated. This sub-
ccctor io dominated by on-farm operations, threshing,
drying and storage especially, of stople food grains. It
in invariably the largest sub-sector _ccounting for

60 - 90 poercent of both population and of production.
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General reports about food loss levels are without meaning
but commonly poor conditions of housing, drainage and
sanitatinn combined with low access to knowledgc and

material resources, especially capital, create a

situation where food loss levels can be very high indecd.
However, the ingenuity learnt over generations in maintaining
the value of subsistence food stock.: between production

and consumption mitigates against very high losses; the
emphasis on thls sub-sector arises for three straightforward

reasons.,

(a) It is generally by far the largest so there are
substantial gains to be made even when losses are

relatively low.

(b) The producers/consumers within it are the largest
very poor group. Any poverty-focus, whether within the
framework of a basic nceds sirategy, or through weighting
of income groups in project evaluation or through broad
scutoral or regional prioritices, will be realized

directly through concentration in this sub-sector,

(c) Opportunitics »xist for utilising locally available

raw material, labour and artisan skills, For example,
through ueing he skills of a village mason to counstruct

a rodent-proof storage bin from stone slabs quarried locally,
These an part of a conntry's resource endowment, material

and human, which, whilst often relatively cheap and

abundant, are not casily incorporated in programmes above
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the villaae-level. Thus the opportunity cost - or the
value of these local resources in alternative investments -
is relatively low; morcover, direct social benefits,
through generating employment and Qistributing incomo
amongst poor rural artisans and labour, arc realirzoed in
addition to food loss reduction for poor consumecrs. The
benefits are also unlikely to be restricted to the non-
market consumer as there are inportant overlaps in some
operations, e.g. milling, between this and other sub-

sectors.

Market producers to rural consumers

This part of the post-havvest sector is concerned with
large-farmer commercial activities characterised by a
profit-carning orientation rather than by food need, the
dominant featurc of the previous sub-scctor described,

It can be defined as the rural private market sub-scctor.

Dominated by staples, the timing and qualtiy of post-
harvest operations are determined by price expectations.,
Unlike the non-market sub-scctor where most of the
operations are porformed by the producer himself, this sub-
sector 1s subject to varying degrees of division in
operation. Buying agent:, millers (and other processors),
wholesalers and retailers oll participate. The level of
losses may be hich compared to the non-market sub-sector
because of the additional transport and handling and bochuse
the participanis in the sub-scctcr are not usually the

actual consumers so quality defects, if hidden, are not
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a major conccrn. The overall scale of operations is
relatively small compared to the non-market sub-scctor
but to a legree it would benefit from programmes aimed

at that sub-sector througi overlap in operations.

Market produccers to urban consumers

This part of the post-harvest sector represents surplus
from the overall rural sector and so far as staples are
concerncd usually represents only 10 - 15 percent of
production. Often dominated by public corporation
activities in distribution, it can be defined as the

home-produced urban_sub-sector. Fairly consistently the

major allocation of resources in post-harvest research
and development are directed towards this sub-sector.
This domination iv cven more marked in actual public
resource allocation and to dearee this must have been at

the expense of the rural non-market sector,

Buffer stocks are held within this sub-sector and their
cize is one oi the key variables determining the level
of activity within the sub-scctor as a whole., Significantly,

loss levels are very closely related with variations in

.the size of buffer stocks in relation to norms. Stock

management capability, in particular concerning
temporary, usually scasonal, cmergency arrangements to
meet demands upon the infrastructure above normal
capacity are often morce important determinants of loss-

levels than the choice of technology quecstion as such.
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Market producers to export

This, the smallest part of the post-harvest sector,

defined as the cxport sub-sector, is included largely

for completeness; varying from small to non-existent, the
majo) type of operation is <he export of exotic varetics/
products that can gcnerate f{oreign exchange in theory
permitting purchase of larger quantities of traditional
consumer preferred vareties; in physical terms the
operations arc generally similar to the home-produced
urban sub-sector to the extent that processing occurs
though important regional differences may exist. The
significarce for domestic food grain availability is
minimal and there is no relationship between foreign
exchange carnings from food exports and food import

patterns,

Tmports to urban/rural consumers

These two parts of the post-harvest sector defined as the

import sub-soctor can dominate in times of shortage,

especially for urban food supply. Quality control and
handling at ports are potential high loss arcas but the
central issuc with regard to imports is the degree oIf
flexibility within the distribution systoem. Food imports
arc highly variable and within an overall goal of self-
sufficiency are not centrad cloements in a long-term
stratzgy. Thus the real probicem is that organisation of

trinsport and handling facilities to meet imports may
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make a wholc post-harvest infrastructure redundant in

times when impnrts arc no longer nccessary. Mediuin and
long-torm expectations of the urban supply mix between
imports and home-production are aigh-level policy decisions
reflecting runcaniental development strateaies. It is
crucial that the evaluation of short-term but expensive
loss-prevention proarammcs for imports reflects these
decisions in developing the distribution infrastructure.

The activitics of donor agencies concerned with the
distribution of Food Aid is sometimes a source of systematic

bias of re=ourco allocation in favour of the impoxrt sub-sector.

The scctoral breakdown into six sub-sectors provides an
approximate corceptual overview and establishes the

broad priority of the rural non-mavket sub-sector. Often
however, this priority will inevitably bLe in conflict with
articulated short-term needs. losses occurring in the
import to urban cub-scctor and the lome-produced to urban
sub-scctor tend 1o be overt and to effect vocal political
clements; ractors which intensify the urgency of preventing
losses in thesce sub-scctors,  The rural non-marke* sub-sector
is systematically under-yepresented because of this
emphasis on distribution to the cities and pressure from
commercial interosits accentuates this urban bias., However,
this under-representation can be more accurately described
perhaps as an omiscion in planning rather than as a
conscious decision to concentrate on other sub-scctors,
This is because in practice the sectloral choice may not

be so bLroad as described since two sub-sectors arc of
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predominant importance, the rural non-market sub-sector

and the home-produced urban sub-sector. In physical

terms post-harvest operations especially storage, are
scperable for these two sub-sectors so there is an apparent
Guestion of priorities here in a situation of resource
scarcity. Even this allocation decisicn is constrained

in practice because of th. common division within the
administration into Agriculture and Food. The Agriculture
Department is usually restricted to the production aspects
of food availability and the Food Department to the
marketing of it, particularly to the urban sub-sector

which is often the responsibility of a separate specialised
public sectlor undertaking. The rural non-market sub-sector
is neglected through this division into production and
distribution. It is the Agriculturc Department by virtue
of its extension service commanding access to the rfarm-leovel
which ultimately has to recognise responsibility for this
sub-sector. In this way villagé;]cvol loss-preventionr
programmes compecte with the provision of other agricultural
inputs for funds, riather than with other post-harvest

sub-scctors.,  Post-harvest programmes within Agriculturc

Departments have been few and raslure to recognize responsibility

for this area is common. One of the chief reasons for this
is the absence of research o gunerate appropriate village-

level technological innovations.

Research results in post-harvest techinologies tend to
emphasise the potential benefits from capital-intensive

innovations aimed at the marketed propoxrtion of production.





