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I. TINTRODUCTION

The General Problem

It is universally recognized that there'is 4 need for
increasing the amount of food available for human cgnsumption,
and at the same time, for improving the mechanisms of distri-
bution, with views towards making it possible for people to
gain access to that food. Some people have manifested doubts
about the possibility of adequately feeding the total human
population, given the present trend in population growth and
the state df the arts. Others, the majority, believe that
solutions exist but, however, readjustments in the traditional
programs are required. The previous attitude of confidence

about the feasibility of achieving targeted goals in popula-

tion growth and food production, once the implementation of
well-known solutions were possible, has changed to one of
greater awareness about the complexity of both problems.

Reducing the loss of food that occurs from harvest
until its consumption has become one of the strategic points
towards which the efforts of a great many national d inter-
national institutions have been directed. Thus, the emphasis
of some years ago in increasing production has been|coupled
with attempts to make sure that food is accessible to a

larger mass of consumers. In this perspective, the | reduction
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in food losses might be seen as having a double impact. By
minimizing losses, a greater amount of food would be
immediately available and, at the same time, as costs and
prices of food are likely to be reduced, the effective
demand might be raised. Food loss reduction would, then,
help to close the gap between potential and actual demand for
food.

Paralelling the interest for reducing food losses, an
interest in improving the performance of agricultural market-
ing systems has developed. This does not mean that|the need
~ for reducing food losses has been the sole driving force for
improvements. -The:anderstanding of the multiple interrelation-
ships among the different subsectors in the economy | has played
an important role in it. It has been sufficiently documented

that the levei of performance in each subsector is likely to
have an effect which spreads throughout the entire economy.
Therefore, food losses being just one of the multiple dimen-
sions of perfermance in the marketing system, we capnot expect
to have a substantial impact in their reduction if ye overlook
the comprehensive nature of the problem. The adoption of
improved technologies and managerial practices in the produc-
tion-distribution-consumption process seems to be a condition
necessary, but not sufficient for success ih food waste
reduction programs. Shifts in other dimensions of performance
and actions taken in other subsystems of the economy may have

a great bearing in the final outcome of those progriams.
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Studies and programs carried out with an aim at

reducing food losses have had various focuses.

concentrated on a single product or group of product

in a particular country, or on a specific stage bety
production and consumption, or on a specific causal

of loss. Few have tried to be more comprehensive.

a common characteristic is a consistent bias against

microeconomic considerations in the analysis of the

of technical-managerial innovations i{n the marketing

They are sometimes mentioned but not explicitly treated.

Most

have
s, or

reen

agent
However,
the
adoption
process.

The

usual cost-benefit analysis deals with aggregate variables

such as consumption, employment, income distributiom or input

reduction, skipping the analysis at the firm level.

Schermerhorn

who discusses specifically the cost and revenue congiderations

in the reduction of food losses, is one exception.1

A premise in this paper is that without exception any

technique or practice adopted with the intention of
or eliminating food losses will have an associated

a firm to adopt the innovation, it has to yileld a ¢
level of profits, at least in the long run. A firm

a whole industry, can operate with revenue below co

a certain period of time if they perceive a profit

reducing

rost. For
ertain

, and even
sts during

in the

1Richard W. Schermerhorn, Economic Issues A

ssoclated

with Food Loss, A.E. Extension Series ZUJ (Moscow,
University of Ldaho, 1976).

daho:




4

future, which more than offsets the temporary losses.

Moreover, the idea is submitted that programs fail-

ing to comnsider the microeconomic dimensions in the

of adoption of innovations are apt to fall short in

the expectations. They will be risking, at best, disruption
of the traditional production-distribution mechanisms with-

out generating the conditions for improvements in the market-

ing performance and reduction in food losses.

Objectives

Having in mind the general problem and the j

stated above, the objectives of this paper are as £t

- To present the food problem and to discusg the

food loss question and its role in the fot
problem.

- To sketch a conceptual framework for the analy-

sis of cost and revenue considerations in

design and implementation of food loss reduction

programs.

- To outline some basic aspects in the economics of
the adoption of food loss reduction innovations

under different contexts.

- To analyze the practicability and institutional
options for the implementation of the concepts

previously discussed.

The remainder of the paper has been organized follow-
ing the same sequence in which the objectives were presented.
Chapter II deals with the first two objectives; Chapter III

is devoted to develop the conceptual framework referred in the

third objective; Chapters IV and V are dedicated to

sis of the aspects indicated in the last two objectives,

process

meeting

postulates

bllows:

nd

the

the analy-
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respectively. A brief chapter of concluding remark

cluded at the end of the paper.

s is in-




IT. THE PROVISION AND REQUIREMENT OF

FOOD IN DEVELOPING COUNTRIES

This chapter offers a description of the so

food and food loss problems. The description of the

phenomena and the analysis of the relationship betw

two is important in the understanding of the magnit
complexity of the topic we are dealing with.
time, it allows us to locate the subject of the pap
economic considerations in the adoption and diffusi
loss reduction innovations, in the general context

by both problems.

The Food Problem

Thomas Malthus never dreamed that his name
would endure and be quoted so often, some 200 years
they were proposed for the first time. The idea of
tion growing by geometric increments while food sup
growing only by an arithmetic ratio, with a.result
and starvation, involves such simple mathematics th
thereafter it was overruled by unforseen facts. As
the late 1960's we still were told that Malthus' pr
had been defeated by the great adaptability of man,
through his mastering of science had given a new fo
to the food-population equation. Those were the ye

6
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amazing increase in agricultural productivity and production

in the developed world. Many hopes were deposited in the

new varieties of wheat and rice and in the low fertilizer

prices. In other words, the so much promising "green revolu-

tion" for the less developed countries. That was also the

time when birth control techniques made it look lik
population growth would be a sure development. Wit
these factors in mind, it is just understandable th
flourished and the validity of '"Malthusian forces"
areas of the underdeveloped world were overlooked.
This paper is not an attempt to prove Malth
true. In fact, I believe that the historic determis
implicit in -the Malthusian proposition, hunger as a
capable and natural destiny of mankind, is its real
rather than its inaccuracy in the prediction of pat
population and food growths. The question at this j
not whether the world has the ability and capabilit;
its people, but how to accomplish that.
Localized famines and generalized malnourisl
sent in many developing countries are problems like]
effect all countries, developing and developed aliks
long run, stability and pacific coexistence require
solutions be found in a global context, probably iny
new world order. However, the most crucial aspects
short and medium run solutions are countfy-specific

times, region-specific, so that the initiatives unde

e curbing

h all

at optimism
in many

ns' idea
nism

n ines-
weakness
tern of
point is

y to feed

ment pre-

Ly to

v

2. In the
that
rolving a
in the
or, some-

srtaken
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should be tailored to the particular characteristic
requirements of each location.

The World Food Conference has projected a ¢
demand for cereals of 929 millioﬁ tons by 1985, in
developing countries. At the same time, projeqtion
duction in the area only amount to 853 million tons
ing the past trends continue. Importént.ngicits i
legumes, starchy roots and tubers, oilseeds, fruits
vegetables, are expected as well.

Both national and international institution
engaged in the difficult task of increasing the fog
ability. Their efforts have been mainly channeled
increasing acreage and productivity, and multiple ¢
due to the search for soundness

systems. However,

[

[+

policies, studies about food distribution systems

related policies have been acquiring more and more

[

b=

lately. The realization that effective marketing
have a strategic role to play in the alleviation of
problem, however, has not been a painless process.
Harrison points out in a study about the improvemer
marketing systems in developing counties, "in fact,
dence suggests that at some stage public agency eff
stimulate the development of gffective internal mar
come crucial to development' but '"many development

are not convinced that the above arguments are vali

more, he adds "there has been little recognition of

s and

otal
the
s of pro-
, assum-

n grain

and

s have
d avail-
toward
ropping

in food

ind market-

relevance

ystems
the food
As

1t of food

our evi-
orts to

kets may be-
strategists
d." Further-
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possibility of treating marketing intermediary firm
viders of socially useful services for whom positiv
should be developed to encourage and induce social

l'lz

ance and productivity, This quotation is intende

serve as an introduction to the subject of this pap

S as pro-
p policies
perform-

d to

er,

It suggests the kind of linkages existing between the efforts

related to the reduction of food losses, one of the
meters by which the system performance is measured,

improvements in food marketing.

para-

and the

At the same time and by

extension, it alludes to the linkages between the improve-

ments in the marketing systems and the overall efforts to

solve the food problem.

The Food Loss Problem

In the last years a new focus of attention has develop-

ed, the reduction of food wastes and losses.

called "neglected dimension" of the food problem, or
"hidden harvest', has been the subject of a resoluti

Seventh Special Session of the U.N. General Assembly

The sometimes

the
on by the

which in

H

September, 1975 set the target'of a 507 reduction in post-

harvest food losses by 1985. The potential impact ¢

£ the

measure may be assessed by looking over the magnitude of the

2Kelly Harrison et al., Improving Food Marke

ting Systems

in Developing Countries; Experience Lrom Latin Amer3

ca, Research

Report No.o (East Lansing, Michigan; Michigan State
1974}, p.3.

University,
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losses. According to FAO, mechanical losses in dew

cloping

countries, from harvesting to processing, are in the range

of 5-10 percent. ZLosses due to physical causes of ;
and tubers in storage average 10-20 percent after t]
months. Phyéical damage of fruits and vegetables d
transport are responsible for losses of the order o
cent and may reach 30 percent. Biological causes a;
as contributing to a loss of 10-20 percent of actua
The same sdurce indicates that small farmers usuall]
losses by growing only the amount required by them

families but marketed products may suffer up to 50 i

3 Allowing for some inaccuracies in t]

actual yield.
mates, the percentages are still impressive and the)
leave doubts about the importance of food losses in
balance between food requirement and availability.4

Food losses may be broadly defined as a los
availability, edibility, wholesomeness, or any othe
teristic that keeps a certain food material from re
destination, the final consumer, and being used for
purposes. There exist two general types of losses,

and economic.

roots
hree
uring

f 10 per-
re cited
L yield.
y avoid
and their
percent of
he esti-
y do not

the un-

s in the
r charac-
aching its
feeding
physical

3Food and Agriculture Organization of the WU
"Prevention of Food Losses,' Report C77/19 (Rome: Aj

4'I'hese percentages are referred to loss of |
not to economic losses. They gilve an idea about the
the physical losses but say very little of the amow
that is feasible of being saved from wasting. Techn;
considerations will be actually setting the limits
loss reduction possibilities.

nited Nations, 5
pgust, 1977) ,p.3.|

product but
magnitude of
nt of food
lcal and cost
to the food
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The first category encompasses the reduction in

quantities of food disposable for consumption and t

of quality (edibility and wholesomeness) due to biog

mechanical, chemical, physiological or other causes|.

are the type of losses usually referred to as food

since they are the most visible. However, certain
in quality, the loss in nutritional value, for inst
are sometimes very difficult to notice and/or measu
The second category, economic losses, may b
as the financial impact of losses in quantity or qu
occurring in the flow of products. Economic losses
be analyzed from the point of view of each particip
in the markeéting channel, as representing lower ret
to producers, higher costs and therefore higher mar
in the distribution process and, lastly, higher pri
pald by the final consumers. In addition, food los
have a wider economic impact if the concept of oppo
cost is introduced into the analysis. The resource
efforts spent by producers in the production of the
output could have been allocated to other activitie
The financial capabilities and energy compromised i
ing the losses could have meant otherwise a greater
delivered at the same cost or the same output at a
For the final consumer lower prices and.therefore,
real income, could have signified an increased and
food consumption, and probably some money diverted

non-food expenditures.

he loss
logical,
These
losses
losses
ance,
re.

e seen
ality
can

ant

urns
gins

ces

ses
rtunity
s and
lost

s.

n absorb-
output
lower cost,
higher
improved
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Loss of food is likely to occur at any point between
production and final consumption but most studies zefer
losses specifically to a certain stage, for example, pre-
harvest and post-harvest (including harvesting) losses are
commonly stu&ied. One reason for this classification is
the traditional view of production and distribufion as
processes completely separated. This view is usuallly in-
corporated to specific programs which, in turn, are the

responsibility of different institutions or divisigns with-

in an institution.

There are some methods of control with purp
of reducing food losses which are quite production-
such as weed control. However, by adopting a ''syst
ation', which views distribution as an integral par
continuum from production to consumption, we come ¢

recognize that decisions taken by the farm operator

much influenced by market considerations. And these deci-

sions in turn will have a later effect in the distr

and consumption processes. We may think, for insta

of a farmer deciding not to apply the recommended amount

of fertilizer to a given crop due to cost considera
This is likely to produce an internal nutritional u
in the crop and be the cause of physiological react
place later during storage. fhe final result will
sgquel'gf phzsical and economic losses spreading do

the marketing channel.

oses
specific,
em orient-
t of a

o]

are very

ibution

nce,

tions.
mbalance
ions taking
be a

wn into
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In this paper the emphasis will be put on t]

sion making and activities performed by the marketi
intermediary firms. Thus, for practical reasons, Wl
talking about food losses, the topic will be usuall:
ing the so~called post-harvest losses. Efforts wil
made not to lose sight of the previous consideratio

the same token, food losses occurring at the consum

level will not be specifically mentioned.
il

Reduction of Losses: A Review of Approache

he deci-

g

hen

y paralell-
L be

s .

By

e

o¥

Regarding the means to reduce food losses,

exists a wide variety of approaches. Bourne emphas

fact that mény techniques for preserving food are aj

but they are not all suitable to be applied in all

stances, regardless of particular customs and finan
capabilities.5 He points out that besides the obvi
for more and better storage, handling facilities, m
transportation and education at all levels, the dev
of country-specific technologies is the crucial poi
transference and adaptation of technology in develo

countries. There are some methods for preserving £

there
izes the
vailable
circum-~
cial

pus need
eans of
elopment
nt in the
ping

pod such

5Ma1colm C. Bourne, Post Harvest Food Losse

s-- The

Neglected Dimension in Increasing the World rood bSu

pply,

Cornell Intermational Agriculture Mimeograph 53 (1t
York: Cornell University, 1977).

naca, New
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as freezing, freeze-drying, sterile filtration and
ation, among others, which can have an application
developed countries, due to their high costs. Howe

there are some other techniques, e.g., drying, refr
and cooling, use of chemicals, fermentations, canni
aging and protective storage, widely known at the p
and with great possibilities of playing a more sign
role in developing countries.

Spurgeon characterizes the past attempts to
ill-suited technologies from developed to developin
as having excessive preoccupation with a single com
the total problem, insufficient awareness of tradit
prevailing technical, environmental, economic, and
conditions, in summary, a piece-meal approach.G_ He
points out the skewed solutions (e.g., heavy emphas
one aspect, storage); He proposes that in order to
on post-harvest food losses a system approach shoul
adopted. Spurgeon sees this approach as a means fo
ing the wvarious elements that make up the system, ¢
conditions for improved performance.

FAQ activities in food loss prevention encoj

various cooperative efforts with multilateral and b

agencies but thelr strategy for the reduction of po

irradi-
only in
ver,
igeration
ng, pack-
resent

i.ficant

transfer

g countries
ponent of
ional and
social

also

is in only
cut down
d be

r adjust-

reating the

mpass
ilateral

st-harvest

6David Spurgeon, Hidden Harvest. A Systems

Approach

to Postharvest Technology (Uttawa, Canada: Interna
Development Research Centre, 1976).

tional




15

food losses in developing countries is primarily ce

in the development of national programs.7 In the £
tion of these programs, the target of a 50 percent
of post-harvest food losses by 1985, adopted by the
General Assembly, has had a great weight. Prioriti
areas of action have been selected trying to achiev
greater impact. First priority is the reduction of
of foodgrains, roots, and tubers. Countries most s
affected by the food problem and within those, the
sector, also constitute priorities. Basically the
proposed by FAO are made up by elements such as los
ment surveys, drying, on and off-farm storage, pest
processing, technical assistance and training.
projects related to the mentioned elements have bee
as starting points or models, in orxder "to act as s
for development, to generate further action to impr
income of the small farmer."

A different approach is the one chosen by G
He uses a social cost-benefit analysis in the evélu

food loss reduction programs and emphasizes the eff

ntered
prmula-
reduction
UN

es and

e a
losses
pverely
rural
programs

$ assess-

control,

Some selected

n designed
pringboard
ove the

reeley.8
ation of

ects and

"Food and Agriculture Organization of the United

Nations, "Prevention of Food Losses', op. cit.

8Martin Greeley. 'Economic Evaluation of P
Reduce Post-Harvest Food Losses'" (unpublished paper
of Development Studies, University of Sussex, Engla

rograms to

Institute

nd, 1977).-
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priorities with respect to employment, distribution
balance of payment., Greeley points out the need foj
centrating resources on the rural non-market segmen
discusses the benefits accruing from a greater emph;
labor intensive, local skill, and raw material inte1
vestment programs.g

Schermerhorn analyzes the food loss reductiq
lem from the individual firm standpoint, structurinj

10

arguments around the profit concept. According t¢

author, the economics behind food losses is the mos
ant factor influencing the decision-making process :
level. Therefore, the movements in costs and revent
be properly accounted for in any attempt to promote
tion of managerial or technical procedures for the 13
of such losses.

If these are some of the most characteristiy
approaches to the analysis and design of food loss 1
programs, they only represent a small percentage of
1

carried out in the £field of food losses. In fact,

and

r con=-
t and
asis on

nsive in-

bn prob-

z his

b this

t import-
at the firm
nes should
the adop-

reduction

1 ]

reduction
the studies

the

9Greeley distinguishes the following subsect
the post-harvest sector: (l) subsistance producers
consumers (rural non-market), (2) market producers f
consumers, (3) market producers to urban consumers,
producers to export, and (5) imports to urban/rural

The rural non-market subsector is charactez
farm operations of basically staple food, very low ]
capital input and labor and services regularly paid
The rural consumers are the producers themselves.

1ORichard W. Schermerhorn.

Fors within
to rural
to rural
(4) market
consumers,

rized by on-
level of
in kind.

Economic Issues Associated

with Food Loss, op. cit.
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£
h
1

traditional emphasis has been placed in the study o
causal agents of losses and principally, in the met
cal aspects of food loss assessment surveys. Da Si
made an extensive review of the literature and found
most of the early studies were primarily concerned w
on-farm storage and with the control of biological a
such as insects and rodents, causing losses in store
Although the same emphasis can be tracked in recent
an interest for including other categories of fobd s
is arising. Da Silva suggests that the over-emphas
to the study of procedures for the assessment of gra
losses ,and the overlapping observed in the action of
several institutions, is inefficient and harmful s
this over-commitment precludes the allocation of res
to the solution of alternative and important dimensi

the problem. He concludes that sufficient methodolp

bases in that area already exist and presents a progc

in his view appropriate to be applied in developing
Remarks

The food problem is of great magnitude. The
current and predicted shortages of food in developii

tries is forcing the seeking for means other than e

odologi-
va

that
ith
gents,
d crops.11

studies,

tuff

is._given

in
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ources
ons of
gical
edure

countries.

size of

ng coun-

kpansion

1lCarlos A. daSilva, A Methodological Basis

for the

r

Evaluation of Marketing lLosses of Food In Developin

Countries,

plan B paper, Department of Agricultural Economics
Lansing, Michigan: Michigan State University, 1979)|

(East
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in production in order to control its impact. Redu
food losses has become more and more important and
focus of attention of many national and internation
grams at the present.

The reduction of food losses has been abpro
in different ways by different authors. Some make
in the types of function that should be improved.
in the nee& for adequacy in techniques and programs
developing characteristics., Only exceptionally the
evaluation of food loss reduction has been taken in
plicit consideration. This last point is considere
this paper'as a major limitation in any food loss r
program,

Solutions to the food loss problem must be
for within a context of overall improvements in the
ing systems. This basic idea was introduced in thi
and will influence the analysis and considerations
out the paper.

In the next chapter the theories and analyt
categories which seem germane to the study of the e
behind the process of adoption of food loss reducti

vations are presented.

rtion of
is the

sl pro-

ached
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to the
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ITI. CONCEPTUAL FRAMEWORK

The food loss problem is not peculiar to de

countries (though its economic and social impacts a

veloping

re greater

there), and therefore, the basic theoretical tools and con-

cepts applied in its analysis may be universal. Bu
always in the application of theoric analysis to cb1
problems, qualifications are unavoidable. We have

in mind in the case of developing countries that th

production and distribution systems function under 1

L as
nerete

to have

v

food

-

very

particular social, cultural and economic constraint

and that standard of performance must be set in accordance

with these.
of variation among developiﬁg countries. Few peopl
now that the low level of equilibrium imposed by th
constraints cannot be broken, or that only very slo
are possible. Without being extremely optimistic,

tion in the development process through strategic ci
in structural and performance aspects is becoming a
accepted proposition. Improvements in marketing st
and performance as a strategic trigger mechanism fo1
ment is part of that conception. In this perspect]
problem becomes one of understanding how to put the
forces to work.

19

Besides, standards may even have a great deal
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This chapter defines a framework for the anglysis

of adoption and diffusion of technical-managerial innova-

tions, and by extension, of food loss reduction innpvations.

The analysis of the decision making process at the firm

level under restrictive conditions (i.e., when the whole set

of assumptions of the theory operates) is the startfing point,

Modifications to that process when the firm operates under

less limiting and more dynamic conditions is the following

step.

The Role of the Economic Theory

When analyzing the food marketing system, wg have to

face the fact that there are no specific economic theories of

its own or methods uniquely tailored for its study.

Conse-

quently, we have to resort to theories provided by the body of

general economics. However, given the limited scope of this

paper and its specific purposes, the focus will be principally

centered in the theory of the behavior of the firm.

Food loss reduction at the firm level has little

impact from the society's point of view, unless it is part of

a generalized attitude in a channel or commodity subsystem.

However, there is no contradiction in concentrating

12

the

12
exactly with oligopoly. In those circumstances the

Of course this does not hold with monopoly and not

decisions

of the firm do have an immediate and perceptible impact in the

market.
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interest in the behavior of the individual firm sin
most programs the final result will depend on decis
taken at that level. Going further, there will not

successful programs if the actions which have to be

ce for
ions
be

taken

at the firm level are not perceived as beneficial by its

operator, no matter how attractive they may look frpom the

standpoint of society.

In the present analysis, the interesting part of

the theory of the firm is the treatment of cost and
and the role of profit in shaping decisions. The P1
ation by Hirshleifer will be followed.l3

The conventional formulation states that the
of the firm is to maximize profit, this last defined
difference between revenue and cost.

Very briefly, the determination of profit ar
optimum of the firm in perfect competition may be il

trated by the diagram presented below. The situatid

Price MC 31
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Jack Hirshleifer, Price Theory and Applicafions
(Englewood Cliffs, N.J.: Prentice Hall, §nc., IB?ES, Chapter 9.




22

respective industry is shown at the righthand side.

A fundamental proposition of the theory is |that
profits are maximized at that output for which marginal
cost (MC) equals marginal revenue (MR). In the shortrun
for the perfectly competitive or "price taking“ firm, the
market equilibrium price is P1 and the profit-maximizing
output is 9y, the shaded rectangle representing profits
(excess profits in this case). These profits act as an in-
centive for new firms to enter the industry, shifting the
supply to the right and driving the market price down (Pz).
After some adjustments, the long-run equilibrium is| reached
at the point where no profits exist for any individiial firm
in the industry.

No attempt will be made to illustrate the cases for
monopoly, oligopoly or monopolistic competition since they do
not add new insights. The important point to emphagize is
that whichever the level of competitiveness, the profit-
maximizing rule for the individual firm remains the|same:
to produce until the point in which MC = MR.

In addition to this fundamental principle, there
are three other features in the theory which are important
to observe because of their significance in the topic of
this paper: (1) the time horizon of analysis, (2) the
elasticities of the supply and demand curves, and (3) the

"production" concept.
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1. "In the short-run some costs are fixed;| in the
long-run they become variable" is the usual way in which the
time span of analysis is characterized by the theory. It
is easily noticed that the definition is centered in the
limit on the input rather than the time period-itself. This
is an important element, since for the theory the production
in the long-run is not subject to constréints on inputs. At
that point an efficient equilibrium is reached by both the
firm and the iﬁdustry (and by extension by the society as a
whole). As it will be seen later, for the individual operator
long-run has a different connotation and this has necessarily
@ repercussion in his short-run decisions. _

2. Accbrding to the'theory, the supply curve for the
firm is directly brought about from the input-output relation-
ships, the production function, the firm is dealing with.
And the demand curve is a result of the utility consumers
derive from the possession and consumption of food and services.
The aggregate curves for the industry or market are the simple
horizontal summation of the individual curves.

Not all commodities yield the same level of ptility
or satisfaction to all consumers. On the other hand, firms
have latitude to choose among a number of production|processes
and combinations of factors.of production in order to reach
a given output. This, along with the input and outpyt price
situations, will be given the elasticity or "responsiveness"

of quantity demanded (or supplied) to changes in somé causal
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variable (such as the own price). The degree of re
effective variables to causal variables has a great
on the decisions of the firm. As long as revenues
different proportion than costs, the effects in the
flow of the firm may be used by managers in order t
the correctness of their decisions.

3. The term production in economics is not
to the making of physical things but is also extend

other process that introduces changes in a commodit]

forming it into a different one in an economic sense.

new attributes are introduced by the action of varig
tions such as assembling, transportation, étorage, ¥
grading, packaging, bulk breaking, retailing, and s¢
Such conceptualization of the measuring of produétic
us to apply the same basic concepts to any commodity
ever tangible or_intangible.15
in the cases of transportation and storage, functior

are often the center of attention in food loss redud

grams.
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This process is known in economics as addi
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A Second Best Approach to Imperfections in the Mark

eting

SystemslO
Neoclassical theory has the appeal of its p

ness to explain the behavior of the firm given a se
tions, specially in the polar cases of perfect comp
and monopoly.
favor of pure competition by stating that in this s

resources are employed at their maximum efficiency.

any relaxation in the rigorous assumptions weaken t

in such a way that many efforts have been directed
development of new theories. These are in general,
cise but more apt to cope with the problem of analy

out in more realistic setting.

In fact, making a case for perfect competit:

recise-
t of assump-

etition

Likewise, it presents a strong argument in

ituation
However,
his theory
to the
less pre-

ses carried

Llon the

neoclassical theory only permits relaxation in the assump-

tions regarding the number of firms and homogeneity
product, but fails to give equally precise instrumet
deal with the impediments to the attainment of the d
ideal conditions.

In the real world the existence o

fect competition, externalities and indivisibilities

in the
1ts to
yther

f imper-

as well

]

16Second best is a term better defined in an
way. The competitive model is by definition the mos
able economic organization, i.e., the first best. W
the reasons why the assumptions of the perfectly com
model are not satisfied, the second best approach ag
that there is a proxy configuration, not as good, by
best attainable. This second choice may be close tog
least pointing to the direction of the competitive m
depending upon the real world constraints.

|
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as the "irrational" behaviér of the publiec (who may
against efficiency in the classic terms), post such
burden on the theory that one is led to think that
cperating price system will never produce an optima
tion of resources and, therefore, optimality in thi
ought not to be the aim for policy purposes.

It is worth noticing at this point, that th
to this theory are usually positive rather than nor
The arguments have been mostly focused on the quest
whether the model explains reality and not whether |
competition is a desirable state. In general, the |
rule for optimization, the equalization of marginal
marginal revenue would continue to be relevant and {
lem would amount to one of finding out to what exter
could be operationalized when other than first best
tions are present.
assertion must be stressed. The location of the fid
an environment of dynamic uncertainty and the existe
conflicting goals and organizational complexities, 4
of the factors considered in the profuse literature
makes a case against unqualified acceptance of the p
maximization assumption. '

An important reservation to the rule springs
Lipsey and Lancaster study often quoted in second be

17

sis. They contend that if constraints within the

However, the general nature of t

even be

a

a freely
1 alloca-
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17Lipsey, Richard G. and K. Lancaster. '"The
Theory of Second Best",

No.63 (1956-1957).

Review of Economic Studies, !
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Vol. 24,
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preclude a first best optimum, it will not be genera

11y

desirable to strive for reaching that type of optimum else-

where in the system.
In spite of the reservations but to keep pri
efficiency (MR = MC) as a basic guiding concept may
Justified in the following grounds:
(1) It is common for studies in food loss re
to emphasize the aspects related with technical effi

somehow overlooking the economics. In other words,

cing

be

duction
ciency,

for any

set of inputs, given location and environmental constraints,

the question is asked of how the output of the system {(food

in the hand of the consumers) can be increased. The

assump-

tion is almost linearly that since more food available is a

desirable goal for the society, this has to be a private goal

as well,
considering the distortions. This new (second best)

is one that maximizes the benefit functien given the

straints as they are generated in imperfect competiti]

(2) For the firm there must exist an optimum, even

optimum
con-

on. In

such circumstances, the decisions at the firm level will not

create the conditions for equilibrium in the industry

the economy in the way predicted by the theory. But

no reason for thinking that the general principle for

zation will lose applicability in the restrictive mic

environment of the firm.

following criteria different from the marginal one (t
competition, increase market share, only cover overhe

costs, get rid of unwanted inventories, etc.). Howev

(3) Sometimes.firms set pri

and in
this is
optimi-
ro-
ces
o match
ad

er, they
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will not be permanent decision making rules if finamcial

deterioration of the firm is involved. This last als

yet more pertinent in developing countries where we

pect is

usually

will be dealing with rather small firms. Small firms have

less latitude to set prices and hardly can afford to price

below cost in other than emergency situations.
Trying to summarize these views it might be
that in a macro context the problem now is to find a
set of decision rules, other than first best, which
the new constraints maximize the aggregate value of
Unfortunately, things are more complicated than impl
this simple statement. Going from first to second B
simple condition MC=MR has to be changed for extreme

plex decision rules which; in general: (a) yield in

said
.new
given
output,
ied by
est the
ly com-

tricate

and ambiguous directions for policy purposes, and (B) give

no guidance to cope with a very realistic situation,

this is,

the absence of the information needed in the second best

18

solutions. On the other hand, for the individual

firm the

problem is simpler. Once the prices are set in the fconomy,

following a second best or any other criteria, these

become

fixed from its point of view. In that case and as was

mentioned in (2) above, the decision rules come to b

tionally similar to those in a first best approximat]

& opera-

Lon.

18

Then, by pursuing a similar criterium of approxima-

- tion by defect, we should try to go to third best solutions.
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Having in mind their limitations, we can mal
some developments, which being second best type of
have shown to be a helpful guide for comprehensive :
of food marketing system in developing countries. I
ly, the theory of effective or workable competition|
theory develops the concept of "socially_desirable"
which are not as rigorous as the neoclassicals but
the same direction. Since food loss may be seen, an
fact used, as an indicator of market performance, th
tion of socially desirable standards of market perfqg
may have a significant role in guiding empirical wor
this field.
The theory of effective competition has its
the field of industrial organization. Scherer expla

trial organization analysis as the attempt "to deter;

market processes direct the activities of producers

ing consumer demands, how these Processes may break |

how they can be adjusted (i.e. through government in

to make actual performance conform more closely to tl

In this perspective some people have tried to identit

variables affecting economic performance and develop

cal explanations about the relationships between vari

and the end adjustments.

done by Sosnick, whose scheme is used by Scherer to g

Important contributions hay
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variables and end results in a model made up by thr
elements:
Later he lists the norms and criteria to be fulfill
each category if the industry or market is to be co

operating under effective competition.20

ee basic

a) structure, b) conduct and ¢) performance.

ed in

nsidered

The theory of effective competition provides valu-

able guidelines for dealing in a practical way with

problems

concerning market performance improvements and allows for

dynamic changes in competitionm.

But, it lacks the j

brecise-

ness of the mathematical formulations in the neoclassical_

theory and, therefore, is quantitatively less accurate.

Moreover, its critics insist on the fact that a great deal

of value judgements is involved in the determination of norms

and criteria for workability and, in the definition
specification of the socially desirable goals to be

concerning performance.

System Approach to Marketing

System Analysis

The system orientation to marketing system s

used as a framework in this paper is drawn upon the

tion developed by the Latin American Planning Center

Michigan State University.

and

achieved

tudies
concep-

of

A marketing system is defined as

"a primary mechanism for coordinating production, distribution

201b1d., pp. 4-6 and pp. 36-38.
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aﬂd consumption activities."2l This set of interrd
and interdependent activities would encompass not o
functions traditionally considered creating economi
utilities in the marketing process but also the ins
al arrangements aimed at facilitating the operation
system. There are two important features in this a
(1) marketing is viewed as a system by itself, and
also considered "a part of the set of activities cos

various stages in a production-distribution channel

lated
nly the
e
titution-
of the
pproach:
(2) it is

brdinating

such as

the food system or a commodity subsystem" (which, in turn,

can be considered a part of higher level and more complex sys-

tems) .
the quality of the performance in one subsystem set
limits to the achievements in the others,

As mentioned earlier, the improvements in th
ing systems are a result of the adoption of innovati
tices by managers of marketing firms in response to
provided by the economic, social and legal milieu.
paper changes introduced at the firm level will be a
ated with a process of adoption of innovation, while
process in a channel wide or system wide perspective

referred to as diffusion of innovation. It is preci

The synergism implicit in point (2) recognizes that

the

e market-
ve prac-
stimulus
In this
ssocil~
the same
will be
sely

going from one process to the other when the system approach

gives us its most helpful insights.

2lHarrison, Kelley, et al., op. cit., p. 4.
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The experience in more developed countries suggests

three chief sources of marketing performance gains:

(1) economies of scale, (2) managerial-technological changes

and (3) institutional innovations.22 The first two

associated with what is referred to as internal and

are

external

coordinations, this is, either activities circumscribed to

and dependent on the firm's decisions and actions, or acti-

vities not possible without the contact with other partici-

pants in the system. The third one has to do with gctions

taken almost exclusively outside the firm.

1. Economies of scale is the generic term f
factors that enable a firm or industry to have lowexy
costs by increasing the scale of operations. Lower

not stem merely from the intrinsic efficiencies embd

or those
average
costs do

died in

the technology of large plants and equipment but from organ-

izational efficiencies within the firm as well, Nei
of efficiency would be fully realized unless the ext
contacts of the firm are equally efficient.

2. Closely associated with economies of sca

ther type

ernal

le are

the gains generated by managerial-technological innovations,

although this does not signify that small scale operations

necessarily spell inefficiency under all circumstances.

22Harrison, Kelly et al. Fomeﬁting Improvements in

Food Marketing in Costa Rica, Résearch Report No.l10
Lansing, Michigan: Michigan State University, 1976)

(East
,pp. 13-16.
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Again, the concept of internal and external coordinagtion is
important because of the synergism existent. According to
Harrison et al., "in a progressive industry there is a con-
tinuous upward spiral of internally and externally orientgd
managerial-technological innovations" as "intefnal
managerial-technological innovations in one firm may induce

external managerial - technological innovations in many other

firms."23

3. Institutional innovations are associated with
changes in governmental policies and actions (monetary and
fiscal policies, laws and regulations, provision of services)
destined to create a favorable climate for the innovations

in the firm or industry to take place.
Remarks

The expected profitability is a basic point for the
adoption of an innovation by a single firm.

Neoclassical theory gives clear sets of decision
rules for optimal adoption of innovations by firms and the
diffusion of them throughout the respective industries.
When the assumptions .of the theory are not met the basic
marginal criterion for optimization at the firm level con-
tinue to be valid. But now, ﬁhere is no correspondence with
an equilibrium in the industry and, therefore, with a general

~ equilibrium in the economy.

231p34., p. 15.

'm
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Second best approaches have been pursued in

provide guldance to applied studies. These are lesk

order to

rigorous but seem to fit better the analytical requirements

of applied studies about improving efficiency in marketing

systems.

Finally, it has been suggested that marketing 1s not

only a system by itself but has very defined (although not

always very well understood) relationships with the

systems making up the economic organization. Hence|

other

improv-

ing efficiency in marketing systems, and food loss reduction

is one dimension of it, should be analyzed in that context.

Given this conceptual framework, Chapter IV
dedicated to the examination of cost and revenue con
tions in the process of adoption and diffusion of fq

reduction innovations.

will be
sidera-

od loss




IV. ECONOMIC CONSIDERATIONS IN THE ADOPTION 4
DIFFUSION OF FOOD LOSS REDUCTION TECHNIQUES

The type of economic implications which this
is most interested with are basically related to the
in the components of costs and revenues prompted by
adoption of new, and hopefully improved, production
niques and managerial practices by firms performing
ing-related activities, in response to internal and
stimuli,

The analysis in this paper has been structux
way such that the remarks are usually centered on th
implications, deliberately isolating them from other
economic aspects.

By no means is it suggested that t

impact on the balance sheet of the firm is solely res

ible for the adoption of inmovations. This focus wag

to facilitate the analysis, and as a means of stressi
one aspect of prime importance in the problem, someti
feebly considered or simply bypasseg in food loss red
programs. When it is unavoidable to make references
other aspects in the adoption of innovation process,
the province of sociology and psychology,24 then, the
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24Here we are talking about attitudes and bel
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be in general influenced by the summary presentation of such

aspects made by Riley et al. in a report about food
ing in Puerto Rico.25

The division of the topic in the following
sections has expository purposes. It permits an or

tion of the discussion around some of the more sali

market-

three
paniza-

ent aspects

under each heading, although they are sometimes necessarily

overlapping.

Cost and Revenue Considerations Under
"Neoclassic” Conditions

Because of the rigorousness of its assumptions the

neoclassical theory is rather conclusive in its treatment of

the adoption of innovation pProcess, especially in the extreme

cases of perfect competition and monopoly. These vi
static, equilibrium-seeking, and complete applicabil

only possible as long as the basic assumptions are m

ever, placing less stringent requisites to the analy

same general inferences can be extended to situation]

are close to the '"neoclassic' world in economics, E
departure from the theory will bring some associated

accuracy and room for controversy.

ews are
ity is
et. How-
sis, the
s which

ach

loss in

25Riley, Harold et al.

Food Marketing in the

Economic

Development of Puerto Rico,  Res
Lansing, Michigan: Michigan Stat
l and 7.

e University, 1970),

earch Report No.& (East

Chapters
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Traditional analysis assumes that firms ope
under efficient processes and that these are the on
considered in decision making by a profit-maximizin;

manager. This does not mean that there is only one

to produce a certain output but several alternatives
diversity is the cause of the differences in the cos
ture of each individual firm in short run equilibriy
ever, efficient processes are part of the current ar
ing technology or "state of the arts', which by defi
known by, and available to each one of the firms in
try. Therefore, in terms of the theory, innovations
be considered in the context of a technological chan

It was mentioned in Chapter III that accordi
the neoclassical theory economic profits disappear i
long run equilibrium under competition. However, no
keeps a firm from seeking for new processes or manag
procedures, allowing to it to do business in é more
way. When this happens, economic profits may appear
But the innovational profits will be temporary since
new cycle of adjustment, all the other firms in the

will end up imitating the new process,

under monopoly,where the firm is the industry and ecq

(monopoly) profits can persist over time.

of this phenomenon are not clear. We may think that

in pure competition have an incentive for seeking and

ing innovations since this is the only way they can g

-
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subra-normal profits, which could be considered an argument

in favor of competition,.

Contrarily, others might argue

that the ease for matching innovations is likely to|breed

sluggishness rather than progressiveness.
arguments might be applied in the case of monopoly.
positions favor situations lying in between.

in this case

Similar types of

Third

Unfortunately

indetermination persists since both the theory

1s less structured and the empirical studies have failed to

show conclusive results.

point is saved for the next section.

A more extensive discussiaon of this

It would be naive to think about progressiveness as

a consequence of some sort of pioneering feeling. FHor most

firms innovation is a means to reach predefined goals, each

of which finally has to be analyzed and decided in a

cial context.

finan-

The individual or private evaluation [in the

process of market modernization is a basic concept in the

neoclassical theory and has been strongly emphasized

several authors.

by

Schermerhorn insists in that "it ils not

enough to simply develop technology to eliminate loss -- the

use of this technology must return to the user at lehast the

cost of its use."26

With this, we could infer that which-

ever is the degree of competitiveness in a market, if a

technical-managerial innovation with views to minimize or

eliminate food losses is to be adopted, the individual

26Schermerhorn, Richard W. Economics Issues

Associ-

ated with Food Loss, op. cit., p. 6.

.




39

opérator has to perceive it as efficient (profitablle), on

the basis of the costs and returns associated with [that

decision. The decision to adopt an innovation, with

its

consequent changes in costs and revenues, can be seen as

the passage from an old efficient condition to 'a new

cient condition, in both cases the efficient outputs

ef fi-

being

determined by the rule MR=MC. If the original finanhecial

position of the firm is shown in a cost/benefit ratio and

this is compared with the new ratio, for the innovation to

be adopted the following condition should hold:2’7

s o o
o, T T, T,

or correspondingly:
(Q0}) (POL)-(QIy) (PI}) > (QO,)(PO)-(QI,) (PL))

Where QO is the quantity of output
QL is the quantity of input factors
PO is the output price
PI is the input price
the subscripts 1 and 0 stand for the with and
innovations situation, respectively.

without

The condition as presented assumes that the |innova-

tion has no effect on the output price. This will njot hold

in the case of monopoly or when the diffusion of the

innovation

27Adapted from an idea by R.M. Paiva in "Mode
and Technological Dualism in the Agriculture of Devel
Countries: Some Normative Implications,' Proceedings

rnization
oping
of the

Seminar on Agricultural Policy: A Limiting Factor in

the

Development Process (Washington, D.C.: Inter-American
ment Bank, 1973), pp. 151-154,

Develop-
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induces a change in output supply important enough
the price (long run equilibrium). A similar consid
could have been taken in the inputs but in that cas
would not have included the quite reasonable altern
using new inputs.

The formulation only considers single varia
quantities and prices, which is an extreme simplifi
indeed, especially as far as inputs are concerned.
it is a useful expression since it illustrates the
two basic and related aspects in the success of an

tion: (1) it shows that if the productivity of the

to affect
eration
e we

ative of

bles for

cation

However,

impact of

innova-~

new

factors increases with respect to the productivity o¢of the old

factors, the innovation will be relatively more atty

active,

and (2) it reflects the effect of relaﬁive changes ¢f factor

prices in the preference for innovation, e.g., if tHe price

of capital increases more than proportionally to the
in productivity associated with its use, a capital-u

innovation loses advantages.

The conventional theory does not make a dist

between goods-producing and service-producing firms.
practice there are substantial differences. The one
with the characteristics of the demand for food and
marketing services induced by different levels of ec
development is of chief importance in studies about

reducing innovations. Let's expand a partial aspect

problem related to the elasticity of demand,

increase

sing

inction

In
concerned
for

pnomic
food loss

of the
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Most authors tend to consider reduction in food
losses during the marketing process as a phenomenon| whose
benefits should spread throughout the systen, reaching to
each and all participants in it. Da Silva has summarized

these views28

and from it a simplified sequence of events
might be thought up: assume that a process to reduce food
losses is adopted by marketing firms in a given line of
business due to purely financial considerations. This new,
more efficient process, allows them to offer the éame ser-
vices at a lower cost or more services at the same c¢ost,
either one action resulting in smaller marketing mazngins.

The reduction in margins brings with it both increase in

producer prices and decrease in retail prices, which, in

turn, induces increased production and consumption and new
demand for marketing services. In sum, because of the in-
novation everybody will end up being better off. Unfortun-
ately, the process never works so smoothly and a number of
qualifications to this reasoning may be raised regarding

for instance, the elasticities of supply and demand fin the
market of marketing services and in the goods market|, Tak-
ing into account such qualifications, situations in which

some participants in the marketing system become worse off

after an innovation is adopted are perfectly possible

-

28Carlos A. Da Silva, op. cit,.
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When demand for a product does not increase
proportion enough for neutralizing a price decline
by increased supply (as it would in a food loss red
program), the end result might be that the total re:
decreases at the producer level, Schermerhorn warns
this possibility and illustrates the point by giving
of selected commodities, which, owing to their demar
ticities at the farm level, might present the mentid

29

effect, The theory contemplates these movements i

revenue geared to the elasticity of demand by stating
(a) if"the demand is elastic, a change in price will
b

d

total revenue to change in the opposite direction; (
demand is inelastic, the change will be in the éame
and (c) the less interesting special case of unitary
event in which total revenue remains unchanged indep
of the direction of ﬁhe price change.

Elasticities of demand and their effects in
total revenue received by different market participay
interesting connotations from the point of view of ip
food loss reduction techniques in developing countrie

spite of the lack of information, empirical studies

-

L=
permit some inferences. 1In general, we know that ing
elasticity of demand for food is relatively high, and

cularly for staple commodities. This suggests that ¢

elasticities of demand should be relatively high
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29Richard W. Schermerhorn, op. eit., p. 13.
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too.30 Being this the case, a reduction in prices 1y
bring an‘increase in demand such that the producers
revenue would increase at the same time. We should

some policy implications in this fact. Because of f

of substitutability among commodities, it would make

difference if the measures effect a single commodity
group of them. Widening the boundaries of the categ
food effected, the possibilities of substitution din
and the demand becomes more inelastic.

Another point worthwhile noticing is that co
with the differences in the demand elasticity for ma

services added to a product and that for the product

We know that marketing firms encounter different pri

elasticities affecting their transactions while prod

move through the marketing channels. But in general

can say that the income elasticity of demand is highe

marketing services as compared with the elasticities

products themselves. Darrah discusses and documents

would
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fact by presenting a list of price elasticities of dg

for selected U.S. food products at the farm level, and the

corresponding products at the retail level. The latger

having invariably much higher elasticity values than
31

the

former. While in developed countries this relationship

3O'I‘his follows from the application of the S1
Shultz relation (or homogeneity condition) as present
W.G. Tomek and K.L. Robinson in Agricultural Product
(Ithaca, N.Y.: Cornell University Press, 1977), P.

31L.B. Darrah.
Ronald Press Co., 1971),

utsky-
ed by
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will be always the case, in some developing countries, how-
ever, it might be reversed. In most developing countries
increasing incomes and urbanization pProcess, among others,
are responsible for trends very similar to those in developed
countries as far as marketing is concerned. Yet in very
low income countries, for some products, for some type of
marketing services and/or in localized situations, this
might not be that true. To find out what is the "willingness
to pay" of potential customers for the cost associatled with
services aimed at saving food from wasting has obviqus
implications in the economics of food loss reduction programs.
And it will be a crucial point in deciding about the what's,
how's and where's of such programs.

Effect of Market Imperfections in the Analysi
of Costs and Revenues

73]

How different from theory are manager's views about
the possible movements in cost and revenue derived from his
own decisions and someone else's? How this could affect the
process of adoption of improved techniques in order to
reduce food loss? These are the types of questions which
lead us into a field of not easy answers or, at least, not
definitive ones. Some of the theoretical difficulties
were hinted in the previous chapter. In a more empirical
vein, however, there are some general conclusions that
could be drawn upon from the findings of some authors working

with the orientations of the industrial organizationg approach
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and the guidelines provided by the theory of effective

competition.

The process of innovation or technological progress

presents some definitional problems. It is easier to tell

what the phenomenon looks like (i.e., the impact in|product-

ivity and in the quality of consumption) than to set the

boundaries of it, that is to say, its starting point and

when it is to be considered finished. Some may argue

that

innovation is a continuous Process so that its boundaries

cannot be defined. This assertion is of little valde

when

we are trying to measure the costs of a given innovation,

in order to compare them later with its benefits. Due to

this difficulty most efforts have been directed to measure

progressiveness rather than innovations themselves, using

some indirect indicators. Resources spent in research and

development (R&D) are assimilated to the concept of pro-

gressiveness. Next, the end results are measured by| the

growth in sales or other indicators of business performance.

Obviously this is a partial remedy to the problem.sinée

it allows some inferences between the size of R&D outlays

and growth, but cannot tell how much of that growth is

directly attributable to a specific innovation.

Despite all the efforts up to now we are pretty

much in darkness as to the measurement of efficiency |in in-

novative work, that is, to accurately relate "inputs'|

"output" and for that matter, link corresponding costs

and

to
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benefits.
sial aspects of the issue, it is still possible to
some generalizations which are quite pertinent to t
of reduction in food losses. These have to do with
and uncertainty, and degree of concentration.

Even accounting for the existence of what wi
call innate disposition with respect to risk, in ger
will be always dealing with persons who have some d¢
risk aversion. Risk aversion is a direct consequend
pPresence of uncertainty in the decision making proce
these real-world conditions, the rational behavior w
for some sort of trade-off between what the operator
celves are the most likely average payoff and the va
of payoffs. Intimately related to this, further com
the picture, we find the variability added by differ
the time horizon of analysis. And it is because of
element of uncertainty that a necessary difference b

the concept of long run adjustment as conceived by t

and as perceived by the manager of the firm must be 1

empirical studies.

with a problem of preference for present versus futuj

returns,
discount.

ness to take steps that could endanger his equity in

conjuncture,

cial commitment with respect to the total equity of ¢

=

-

2588,

In this point we are not only de;

The concern is also about the manager's wi
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the shorter the horizon of analysié is likely to be.
same relationship can be formulated between time an
aversion, and between time and degree of uncertaint

If innovation is not free of risk and then,
Who are in bette;

costs, the immediate question is: -

tion to bear the burden of it? The empirical evidet
seems to refute the idea that innovation would be a

more dynamic in competitive industries. The fact of
matter is not that competition inhibits innovation,
competition generally presupposes smaller firms thar
fect competition, and studies show that larger firms
more prone to put iﬁnovations in commercial practice
a relative iarge size, by each industry or market's
which gives the financial capability to bear the cosg
specially the risk, involved in the process of adopt
innovation. This is not an argument in favor of con
tion. Although larger firms and concentration are c
correlated, the empirical testimony points out that
moderate levels of concentration are reached sluggis
innovation appears again. Scherer presents qualitat
quantitative evidence at this respect and advocates

ation with light monopoly power, in the form of stru
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concentration, provided that certain conditions are met, e.g.,

low barriers to entry, in order to maintain the indu

continuous threat by potential entrants.32

stry in

32F.M. Scherer. Industrial Market Structure

and

Economic Performance,

op. cit., pp. 370-378
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Inasmuch as in developing countries the structural
characteristics of the marketing systems, as well as their
interactions with the other systems in the economy differ
from that encountered in developed countries, we might ask
to what extent the above mentioned generalizations apply to
them. 1In developing countries an atomistic structure in the
marketing systems and rather low, if any, barriers to entry
are the most usual characteristics. But this competitive'
setting is not associated with innovative behavior, |confirm-
ing similar findings in developed countries.
However, concentration is not a foreign phenomenon

in developing countries and localized monopolies areg not diffi-

cult to fina. Particular importance have the spatial monop-
sonies or oligopsonies oftenly present in the rural stages
of the assembly process. Interestingly enough, in these
cases collusive actions have not been found to be of| signi-
ficance. If high marketing margins exist, Lele in Africa33
and Harrison et al. in Latin America’® have evidences to be-
lieve that they are a consequence of the uncertainties and

overall inefficiencies in the markets rather than of|collu-

sive pricing behavior. Moreover, studies tend to show a

33Uma Lele. The Design of Rural Development-+-Lessons
from Africa (Baltimore, Md.: John nopkins University Press,
1975). ’

34Ke11y Harrison et al., Improving Food Marketing ;
Systems in Developing Countries: Experience from Latim £
America, op. cit. 5
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correlation, similar to developed countries, betwee|
iveness and a firm size and, therefore, financial s

In developing countries the soclocultural c
Play a role of first order in shaping the views and
of people with respect to innovation. There exists
literature characterizing the average market partici
very traditional person, hence, not inclined to inno
Nevertheless, there is no reason to believe that the
logical factors have precedence over the economic op
they both interact, in the same way they do in any i
trialized country. The predisposition toward change

be mediated by the urge of meeting very basic needs

les.

n progress-
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actions

a profuse
pant as a
vate.
psycho-
But
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s can

and

that can make anybody a very traditional person. When

basic needs are satisfied the luxury of being more o
taker can be afforded and, in this_circumstance, fir
managers in developing countries are subject to the
type of considerations discussed at the beginning of
section,

many times more complex is the high cost of adoption

improved technical-managerial practices resulting frq

levels of risk and uncertainty which, in turn, are a

consequence of the poor coordination prevailing in th

marketing systems.
This is not merely a theoretical discussion,

very practical matter.

times in this paper that the final decision regarding

What makes the problem in developing count:

f a risk
m

same
this
ries

of

m high
direct

1e

but a

It has been emphasized several
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adoption of an innovation is made by the manager by| con-
trasting the perceived costs and benefits. When the ratio
benefit to cost is estimated by an outsider (policy|maker,
technician, etc.) the final figure is likely to be higher
than the one estimated by the firm operator. The differ-
ence being in who bears the risk of losing equity or, in
extreme cases, the very subsistence for him and his family.
The discrepancy is not meaningless. Many authors have
suggested that one way to attack the food loss problem in
developing countries is through the adoption of apprhopriate
technology developed in other counties (appropriate meaning
suitable to their conditions, i.e., high unemployment, lack

of access to capital, lack ow know-how and so forth)|. It has

also been suggested that there already exists many tech-
niques that could be easily introduced since they reguire
very little monetary.investment. So that we are witness-
ing a surge of programs fostering the application of| these
well-suited techniques. However, chances are that such
programs will fail to meet the expectations if their attrac-

tiveness from a private point of view continues to b¢

1174

assessed by "objective" standards (objective as synomymous
of risk-free). The usual sensitivity analysis is inade-
quate te capture uncertainty in the way it is perceived by
the individual operator and maybe it would be worthwhHile to
channel some effort toward conceptualizing and devising means

to measure what could be called the costs of transfern.
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In terms of the formula given in the previous sectilon:

C1 Co + (CT) (Bo)

>
EI - By

where C stands for costs, B stands for benefits, CT| stands
for costs of transfer, and the subscripts 0 and 1 stand for
the situations pre and postinnovation, respectively|
Traditionally the phasing from the pre to the post-
inmmovation situations is assumed to be instantaneous and cost-
less and thus, the comparison of costs and benefits|is a
before and after type of analysis (or better, a with and
without analysis, in the terminology of project analysis).

However, there are costs incurred during the transition -

which, in fact, are neither part of what is considered the
preinnovation situation nor part of the postinnovation situ-
ation. By not including such costs in the analysis we will
be underestimating the real cost of the innovation. | In

this case the problem is eliminated if, being aware that

these costs exist, we estimate and compute them. But the real
complexity arises when we want to consider in the analysis

the non-income costs and returns. The costs associated to

risk and uncertainty (or looked from the returns side, the

i

benefits associated with security), the costs of adopting

a new organization of work (usually family work, in small
enterprises), the benefits derived from change in status,
and the like, are intangibles which do not lend themdelves

well to valuation. Because of this, the practice is [to
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acknowledge that they exist but without attémpting to value
them. Unfortunately in many cases (perhaps too many) the
intangibles may be the decisive factor in the adoptiion of
an innovation.

As presented the concept of cost of transfer may be .
difficult to grasp and even more difficult to measure., May-
be some help might be obtained from the field of sociology,
where very sophisticated techniqugs are being used by
researchers dealing with subjective perceptions. -The import-
ant point to stress here is that despite the theoretical and
practical difficulties the concept should be refined and
applied in empirical works. For a food loss reduction tech-
nique to be adopted it is not enough that the cost-Benefit

ratio be higher with the innovation but it has to be much

higher. The estimation of how much higher it has td be, i.e.,

the cost of transfer, becomes then of tremendous importance.

Economics of Innovation in a System-wide Perspecitive

Viewing a system as a set of elements, each element
will have attributes of its own but also attributes which
appear during its interactions with the rest of the system.
That is why the mechanisms of innovation and of diffusion of
innovation are not the same. It was stated before in this

paper that the process of adoption of innovation is consider-

ed a phenomenon taking place within the boundaries of a

single firm, while diffusion is necessarily an interfirm
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process. In terms of the neoclassical theory the
appropriability of an innovation by a single firm i
. orary and as long as the new process yields a new ¢
frontier (i.e., shifts the production function upwa
the remaining firms in the industry will finally ca
in the course of a new cycle of adjustment. This s
and straight determinism is hardly found in the rea
The optimum of the industry becomes extremely compl¢
determine when abandoning the nice grounds provided
basic assumptions of the theory. All the qualificaf
to the theory in the case of a single firm discussed
the previous section apply now, several fold complic
by the diversity of firms within an industry. Manag
attitudes in the various firms can be ranked from in
sically innovative to intrinsically laggard, and by
sic 1s meant that people may be prone to innovate bu
necessarily do such a thing. Degree of competition,
perfect information, commitment to long-1lived capitd
ment and facilities, elasticity of substitution of ¢
for labor, influence of the relative movements in fa
price and, most of all, the expected profitability o
innovation, are the type of influences responsible £

final decision in each firm and for that matter, for

rate of diffusion within a given industry.
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than first-best conditions, the problem is further compli-
cated when decisions have to be analyzed allowing for inter-
industry relationships. In accordance with the conicepts
presented in the last section of Chapter III, the meaningful
frame of reference for studies of food marketing in develop-
ing countries is the entire system, production-distiribution-
consumption, rather than a single industry. So that we will
be dealing with a set of economic activities which |are better
defined by Shaffer as "a meaningful and manageable grouping
of economic activities related vertically and horizontally
by marketing relationships.”35 This definition cuts across
or includes several industries and weakens the importance
of the concept of substitutability among products, usually
a factor in the delineation of the bouﬁdaries in an| industry.
In this moment to embark on theoretical consideratiobns
with respect to optimizing criteria in a system or subsector
context would direct this analysis into grounds that are
beyond its scope and purposes. Therefore, a presentation
of problems encountered in the measure of costs and returns

will be postponed until the next chapter and, for the pre-

sent, a brief, non-systematic elaboration of some seemingly
significant concepts in the economics of diffusion df inno-

vations in marketing systems is showm.

: 353ames D. Shaffer. "On the Concept of Subsector
Studies," Unpublished paper, Dept. of Agricultural Hconomics
(Eazt Lansing, Michigan: Michigan State University, (1970),
P. 4.
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We may think in three typés of food loss re
innovations, according to how much specific they ax
respect to a certain stage in the system.
| 1. For example, the introduction of a new
logical process for canning foodstuffs is clearly 4
vation pertaining to the processing stage. There a
course, backward and forward linkages. Sometimes ¢
in crop varieties or in the ripeness for harvesting
required, and the demand for the canned product als
be considered if the new process introduces changes
final product. However, the decision of adopting t
process is basically in the processors' hands. Thu
economic analysis can be restricted to that dimensi
maybe using the procedures developed in industrial
tion studies.

2. Innovations such as an improved package

likely to pervade a good part of the marketing syste

They are apt to be present from the very farm field

the wholesaling distribution or from some stage in f

assembly process until the point of last purchase.

these circumstances it is less clear how to approach

assessment of efficiency for the whole system.
glance a piecemeal approach seems appealing since ed
ponent part of the system could be analyzed as an in
in itself. Upon few occasions this might be appropr
for the presence of vertical integratibn, coordinati

externalities will be, in most cases, compelling to
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& more global approach. Lamentably there are no c]
to account for the costs and benefits associated wi
phenomena. Yet firms consciously seeking for mecha
of coordination (and integration is an extreme case
ordination) will have serious difficulties in the e
of their costs and benefits. So that, the basic ap
will have ﬁsually to be very similar to that of the
category of innovations. But this time, whenever t
cumstanCes-warrant, additional efforts must be made
least imputing some values to the most evident cost
benefits accruing from activities undertaken by oth;
dustries in the subsystem.
3. A third type of innovation, in some asps
overlapping with the previous one, is characterized
resemblance to the so-called public goods. They usy
have to be provided by the government and their cost
be partially or totally external to the firm. One ¢
that comes immediately to mind are roads. Construct

improvement of roads tend to be associated with the

expanding production, but they also have a significa

in reducing food losses.

and the travel is less rough, both Ffactors contribut

save food from wasting. Additionally, the new road

ties by decreasing transportation costs may induce f

to market products that otherwise could have been di

to other uses or simply left to rest in the field.
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mddern means of transportation may be attracted, further

enhancing the food loss reduction. Roads do not rep

resent

a direct cost to users (unless they were toll roads)).

Their benefits, though primarily appropriated by a r

elativ-

ely reduced number of market participants (e.g., farmers,

truckers, merchant-truckers), lately will be reachin

participants in the market.

It is easy to notice the similitudes betweeh
type of innovation and the institutional innovatibn$

at the end of the previous chapter. The analysis o#

and costs in the provision of public innovations is|

g other

this
menitioned
benefits

in

general, subject to different considerations than ﬁﬁe analysis

of the private ones, and it is not a concern in this

paper.

Encompassing this simple classification of innova-

tions, a more general model can be applied. According to

Parker (1) the greater the number of firms in an industry

adopting an innovation the greater the probability that it

will diffuse to the remaining firms; (2) the expectéd profit-

ability is directly related to the probability of adoption:

(3) if equal profitability is expected, the size of the

investment will affect the probability of adoption; and

(4) holding profitability constant, diffusion will vary

depending on the characteristics of each industry. All this

can be summarized as follows:36

36J.E.S. Parker. The Economics of Innovatiot

(London, England: Longman roup Limifed, , P.

LN Ld
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AL§ (L) = fi (“ﬁié“‘ , wif, sij . . . )

where Aij(t) is the proportion of firms not using qhe inno-

vation at time t, that introduce it by time
Nij is the total of firms for the jth innov
the ith industry

t+1

ation in

Mij(t) is the number of firms having introduced this

innovation at time t

7ij is the profitability of installing this

tion relative to that of other investments

sij is the investment required to install t

vation as a percentage of the average total

innova-

his inno-

assets

of these firms.

This conceptual model loocks very simple, however, it is use-

ful to remember some basic elements in the process

of diffusion

of innovations, each of which has evident policy implications.

The model indicates the conditions in which diffusi

more likely to occur. It also expands Scherer's thj

bnn 18

reshhold

concept of the most favorable climate for rapid technological

change, in the sense that it suggests the existence

of a

strategic degree of diffusion which assures the attbinment

of a rate and spread in the subsequent diffusion pr@cess.

Finally, with respect to firm size, degree @f com-

petition and their effects in the diffusion of innoﬁation,

it is worth reviewing some concepts illustrated in #he follow-

ing graph:37

37

.

William J. Shepherd. The Economics of Industrial

Organlzatlon (Englewood Cliffs, N.J.: Prentice-Hall'l
+ P : .
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This diagram includes both monetary and time dimen-

sions. The time-cost trade-off curve represents the alter-
native between adopting an innovation very qﬁicklyéat a
higher cost or taking more time at a lower cost. ﬁhe poss-
ibility exists that this curve might be lower for ghe com-~
petitive firm. The benefit curve for a monopolist is higher
and flatter than that for a competitor because the first
will capture all the benefits of an innovation, ovexr an
extended period of time. For a monopolist the timeéto

innovate (T2) comes later since he waits until the moment

when his net benefits are greatest (i.e., when the Histance
between total costs and total benefits is greatest)?
This'analysis suggests that diffusion of inﬁovations
will take place first in relatively small firms in Lhe indus-
try while the larger firms will adopt a more conser%ative
attitude. The empirical evidence in developed counkries

confirms this tendency in most cases. But the same%may not
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apply to developing countries, where the competitive pres-
sures in markets made up by large numbers of smalléfirms
have had no effect on reversing the traditional co#servative
business practices. In terms of the above diagramé it
might be that the benefit curve of the available a&d/or
known innovations for the small competing firmé beélaying

to the left and below the time-~cost trade-off curvé.
Remarks

The neoclassical theory considers technoloéical
change as the passage from one efficient process ti a new
and more efficient one. This is, only efficient péocesses
enter into .the manager's decisions. In reality, wé canéot
be sure that changes only take place between efficient pro-
cesses., However, whichever is the case, for a cha&ge to
occur the ratio of benefits to costs with the new ﬁrocess
should be greater than the previous ratio.

In developed countries food loss reduction%innova-
tions could imply smaller total revenue received bi pro-
ducers under certain circumstance, e.g., inelasticgdemand
and nonexistence of a compensatory increase in demﬁnd for
the commodity in question. But this is less likelﬁ to
happen in developing countries, specially if we ar% dealing
with staple commodities whose income elasticity of?demand
is relatively high. | i

Income elasticity of demand for marketing éervices
is high as compared with the income elasticity of demand

for the products themselves. While this is usually@true,
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in some developing countries, and related to specific com-
modities and/or locations, the relation may be revérsed.
In this circumstance it will be important to decidé not only
what losses to reduce, and to what extent, but alsé by which
means, i.e., which are the services people are-wiliing to
pay for. E

Innovations denote risks, which, in turn, &epresent
a cost to the firm operator. Thus, larger firms aée usually
in a better position for innovating. Such a situaéion is
aggravated in developing countries, where risks ané uncex-
tainties in the marketing systems are proportionatély higher.
On the other hand, although concentration is commo@ly associ-
ated with larger firms, the evidence shows that oniy light
degrees of concentration favor innovations. :

The ratio of benefits to costs is likely tq be lower
as calculated by a firm operator than by an outsidér. The
difference being the distinct perception of risks %nd the
costs associated with them. Additional problems afise in
the estimation of intangibles and costs of transfeﬁ. In
many cases these considerations will make the diff%rence
between acceptance and rejection of an innovation.i

In the study of improvements in marketing s?stems
performance, and food loss reduction is one dimensi;n of this,
the meaningful category of analysis in the subsystem rather
than the industry. However, there are no clear way% for

measuring and evaluating the benefits of food loss reduction
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imovations in a subsystem perspective. The classification
of innovations as industry-specific, system—specific and
public goods (services) may be of help in the econdmic
analysis of them. |

Some of the practical problems encounteredéin the
instrumentation of the economic analysis of costs %nd returns
of food loss reduction innovations are elaborated ﬂn the
next chapter. Additionally, the relation between ﬁhe econo-
mic considerations in the adoption and diffusion oﬁ innova-~
tions and the policies intended to reduce food los%es is

illustrated by means of some examples. :




V. PROBLEMS OF IMPLEMENTATION

Thus far in this paper, the discussion haséturned
around the suitability of some analytical toolé anq the
applicability of some well-known theories in econoiics to
the food loss reduction problem. This has been at?a large
extent a theoretical exercise. In this chapter thé atten-
tion is directed toward the practical problems encéuntered
by firm managers in the application of the theoretﬂcal con-
cepts. In addition, the second section is devoted!to a
brief analysis of some alternatives in policies aiﬁed at
fostering the adoption and diffusion of food loss éeduction

innovations.

The Measurement of Costs and Revenues

The expected profitability of an innovatio& is a key
factor in the final decision concerning innovation. And the
maximum profitability is reached by setting outputéproduc-
tion at the point where marginal costs equal margi@al revenue.
However, there are practical problems for managers?to work
with these concepts. |

The concept of profit;bility of an innovation is
more apt to be dealt with in an intuitive manner. &n other

words, we may think of a skillful and experienced mﬁnager

63
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doing rough estimations and coming up with an acceptable
approximation about the payoffs of an innovationm. :But
profit maximization criteria cannot be handled in ﬁhe same
way. It involves the understanding of more abstraéts
concepts (e.g. marginal cost and marginal revenue) and of
the very precise relationships between them. éo that, in-
tuitive approximations to profit maximization is hérd to
expect. Some people have agreed that there existsia sub-~
jective understanding of what should be done to maﬁimize
profits. This kind of innate behavior has been quﬁckly
dismissed by economists such as Scherer, who says t%at the
argument practically amounts to transforming the théory of
profit maximization into a simple tautology.38 _

Stanton speaking about marketing firms in the United
States says: "Supply and demand analysis as a basi# for
price setting has enjoyed only limited use. Busine%s people
usually claim that more and better data are needed for plot-~
ting the curves exactly. Supply and demand analysig can
be used, they feel, to study past price movements, ﬁut it
cannot serve as a practical basis for setting price?."39

This lack of applicability is also reflected in most of the

38F.M. Scherer. Industrial Market Structure and
Economic Performance, op. cit., p. 28,

39W1111am J. Stanton, Fundamentals of Marketlng, (New
York, N.Y.: McGraw-Hill Book Co., 197/8), p. 269. ]
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~ basic business textbooks in which profitability is treated
in accounting rather than in economic terms. :

In developing countries markeﬁing firm manégers
are not only poorly informed but we will hardly fiﬁd one
or two of them with a crude understanding of the economics
of profit maximization. Most managers work baéed ﬁnly on
subjective estimates and guesses. i

Generally speaking, in developed countriesgthe market
conditions can be characterized as of imperfect cqﬂpetition,
with degrees of concentration which encourage firmséin
trying to manipulate the demand by means of adverti%ing
and other ways of non-pricing competition. Howeveri this
is not the situation in developing countries. Thesp suffer
less the problem of concentration and food productséare
usually less processed, which in turn makes more difficult
to go to product differentiation. Even though someamarket-
ing firms may enjoy an oligopsonistic position in the assembly
markets, it is very likely that these will be 1ater§facing
competition in the markets for their products. Therefore,
in developing countries the demand conditions for féod pro-
ducts saved from wasting is an element very much gi%en to
the firm. And this will probably be the common-sit@ation
for most marketing firms moving low volumes, with low finan-
cial and managerial capabilities and, consequently,jwith
short time periods of planning. For larger firms, éommitting

themselves to more significant investments, the recqupment
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period is much longer, although the predictive capability
does not increase pProportionally. There is a sharﬁ drop
in accuracy of prediction with each year added to ﬁhe time
period of planning.

Taking into account these market charaqteri?tics
in the demand side, uncertain as they are, marketing
firms decide about their production processes and by exten-
sion, about their supply functions.

If'consumer demands are relatively stable W?thin
the usual range of planning for most marketing firm%, the
same cannot be said about the demand for marketing éervices.
This tends to be more fluctuating throughout the yeér.

Firms adjuét to fluctuations by varying the length éf opéra4
tion and the rate of output, and both mechanisms have a
great influence in determining the long run scale of opera-
tions.40

When firms decide to innovate they are deci&ing
about a new production function for them and hence,isetting
new cost curves. From that point on the challenge is to
produce and sell as much units as the optimization of bene-

fits requires (assuming that it is known how much that isg).

4OThis adds a new dimension to the measurement of

output and to the calculation of costs associated with them.
In short run there will be different cost turves

depending on the seasonal variations. In the long run the
average cost curve will not be an envelope curve embodying
the best part of each short run curve, but rather a kind of
"mean" curve (excusing the pun, it will be an average average
cost curve).
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However, an additional complication arises from the fact
that few firms produce only one product or marketing service.
In order to deal with this problem, the multiple-pﬁoduct
production model provided by the neoclassical theoﬁy has
severe limitations. It is so general and the variables
involved are usually so many that it is impossiblegto cal-
culate the parameters based on the statistical dataéordin~
arily available. Moreover, in many cases multiple~product
operations can be redefined and treated using singlé-product
relationships.41

Working with the single-product model a stage-by-
stage variant might be adequate for firms which are%relativ-
ely complex. Instead of trying to approximate an overall
productiqn‘function for the whole firm, the alternaiive
would be to break down the process in ﬁeaningful stages and
select the most efficient techniqueé for each of thém.

Independently of the model chosen, there aré two
broad methodologies for the specification and measufement
of the production and cost functions: (1) the use 6f account-
ing data, and (2) the generation of synthetic data.é

Accounting data can be used for purposes of;descrip—

tive analyses, which basically consist in the calcuﬁation of

41Ben C. French. "The Analysis of Productive Effi-
clency in Agricultural Marketing: Models, Methods, and
Progress." 1In A Survey of Agricultural Fconomics Literature,
Lee R. Martin Ed, (MinneapoIis:_University of Minnesbta Press,
1977), Vol. 1, pp. 91-206,
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point estimates of average costs and other parameters based
on the information provided by the record-keeping system
of each firm. More interesting is the econometric analysis
of such information with views to estimate functional rela-
tionships. The criticism to this methodology is céntered
on (1) the peculiarities and lack of standardizatioh of the
accounting systems, (2) the impossibility of isolating the
recorded information from, and show the influence of factors
such as managerial performance or environmental conaitions
all which make unreliable the extrapolation of 1nformatlon
to the future, and (3) the inadequacy of using data _gene-
rated by a firm in the analysis of others with lack of them,
due to the inconsistencies referred in (1) and (2) above

The synthetic approach, as its name implies, tries
to generate or synthesize production and cost functions
based on the specification of input-output relationships
provided by the engineering, biology and similar sources.
Although the synthesized functions do not reflect actual
conditions in the firm, but rather the standard condltlons
in the model, this approach is particularly useful in cases
of lack of accounting data in a firm. Furthermore, it is
recommended when the purpose is to compare processes, this
is to say, it would be an appropriate approach in the analy-
sis of the economic impact of innovations. Unfortungtely,
two major limitations, its cost and requirement of greater
analytical capabilities, make of this methodology difficult

to use in developing countries.
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The practical considerations for the measurement of cost

and revenues hitherto presented in this chapter may give the
impression that we are dealing with a matter totally in-
accessible to the average marketing manager in developing
countries. However, recognizing that the task is érduous,
it is by no means impossible. The reduction of food losses
requires improved technical-managerial innovations made
available to business firms but also calls for parallel
effort in increasing the Present levels of managerial quali-
fications. There is no way of making significant g?ins in
food loss reduction, or in other parameters of markkting
performance, if rather simple analytical tools for economic

evaluation are not incorporated to the management of market-

ing firms. It is difficult to think in the generation of

conditions for continuous improvement in efficiency if

managers do not have the means for evaluating alternatives

and make efficient (profitable) decisions. Thinking in

these terms I believe that, despite of its shorteomings,
statistical analysis of accounting data is an adequate method-
ology for developing countries. Because of the lacﬁ of
information, cross-sectional data, when available and used
with precaution, may also be of value. The economic-~
engineering approach is not ruled out, Large investﬁents and

studies of improvements in a system wide perspective may

make necessary for larger firms and governmental agencies to

resort to this more complex but more efficient methodology.
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Some Policy Options in the Promotion of Food lLoss Reduction
Innovations

This section calls for a brief digression on the role
of public enterprise in a market econcmy. The emphasis given
in previous chapters to some of the neoclassicgl oﬁtimization
criteria does not have any connection with the implicit or
explicit theories of public enterprise usually assdciated
with the use of such criteria. The marginal analysis is
central in the solution of the problems of product#ve and
exchange efficiencies in a Paretial economy. Neoclﬁssical
economists rely on market mechanisms for the allocaiion of
resources and by extensions of the theory, for the attain-
ment of a concordant distribution of income, stability in
the system and economic growth. As may be expected, they
attribute to government a de minimis role, considering valid
only activities such as to provide a monetary framework,
counter technical monpolies and neighborhood effecté, main-
tain law and order, define property rights, enforce con-
tracts, and not much more.42 Contrary to these views, a
more ample role of government is endorsed in this péper. It
is also envisioned a public action which seeking for the
growth in the national output, at the same time, makes

explicit the goals of equity in income distribution, effective

4ZSee for example, P.A. Samuelson. "Diagramatic Ex-
position of a Theory of Public Expenditure,'" Review of
Economics and Statistiecs, Nov. 1955; M. Friedman, Capitalism
and Freedom lcago: e University of Chicago Press, 1962y,
Ch. 1ITI.
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competition and speed of technical and social progress.43

Specifically in developing countries, a restrictive
definition of publicly provided goods and a limitation of
the governmental action to a passive role of law and order
caretaker do not seem adequate options. Therefore, public
policies aimed at promoting food loss reduction are not seen
exclusively connected with the provision of institutional
innovations. The design and implementation of'programs
aimed at iﬁducing private firms to the adoption of specific
innovations is also regarded as an important sphere of pub-
lic actionm.

Now, let's return to the main subject. Several times
in this paper remarks have been made with respect to policy
implications stemming from the analysis of the food loss
reduction problem. TFor €asy presentation, these caﬁ.be
grouped in two broad categories: (A) policies related to
public innovations, and (B) policies related to the private
financial and managerial capabilities for innovating.

A. As it was pointed out earlier institutional innovation

is the generic term encompassing changes which are the result
of public agency activities. These actions are inteﬁded to
generate efficiency in the marketing systems or creafe a

favorable climate for other innovations to take place. As

43For similar views and additional references see
P.0. Steiner. 'The Public Sector and the Public Interest" in

Public Expenditure and Public Analysis, R.H. Haveman an
J Margolis Ed. (Chicago: Rand McNally Co., 1977).
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such, public innovations may affect a specific segment of
the market or they may have an overall impact. At the same
time, these innovations can be appropriated by the private
firms or they can remain as pPhenomena external to them.

The reasons for the existance of public innovations
vary. The most evident are:-: (2) divergences Betwéen social
and private returns, and more precisely, when social evalu-
ation shows the convenience of adopting an innovation but
the individual evaluation reflects an unprofitable result
(b) because they are related to actions which normally fall
within the public agency or government domain, such. as price
and tax regulation, enforcement of commercial laws and regu-
lations, sanitary and quality regulations and the like; and

(c) poor coordination in the marketing system,

(a) A typical example of divergence between social and private
evaluation is formed in the evaluation of informatiQn flows.
The relationship between efficieney and adequacy of informa-
tion flows in a marketing system is acknowledged and, how-
ever, at the individual firm level the payoffs of that func-
tion may be not so evident. The collection and dlssemlnatlon
of market 1nformat10n is normally unprofitable yet as a
commercial activity.

Another example is training or education. Again,
the reason for negative attitudes towards even simple and
practical training activities or technical assistance are

found in the results of the process of private evaluation.
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T@e individual firm operator may think that the benefits
of additional Eraining do not compensate for the monetary
cost or the cost in terms of time he will have to incur.

In both examples, the provision of public innova-
tions will represent a subsidy to the private activity and
whose benefits will be expected to accrue to sbciety in
the form of an improved efficiency pervading the whole

marketing system.

(b) Many people disagree with the character and extension
of the governmental intervention in the marketing pfocesses.
The fact of the matter is that the intervention exists and
then, it would be preferable to find out how this turns out
to be the most effective possible,

Public programs may have direct or indirect effects
in the reduction of food losses. And when there are multiple
objectives, the most likely situation in public programs,
the interactions are unsuspected. For instance, in virtue
of sanitary regulations the distribution of milk can be forced
to be made in a special type of container and sale in bulk
to the final consumer prohibited. The measure if correctly
enforced, may have any or the three following effects:

(1) less producers bringing milk to the market if the addi-
tional costs are partially passed on to them, (2) reduction
in the capacity of distribution due to the exit of those

intermediaries who are ﬁnable to comply with the new regula-~

tions, and (3) since higher prices are likely, reduction in
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the consumption of milk. The original idea could have been
to reduce losses of milk in quality and quantity, and pro-
mote public health. And in percentages the measure may be
8 success. However, a reduction in the percentage of losses
not coupled with an increase in the absolute amount of food
available for consumption will not be a real sélution to

the food. loss problem.

(¢) Weak coordination ecan preclude the adoption of improved
technical-managerial innmovations in a marketing channel

if the cooperation and acceptance of many people is;indispens-
able. An individual firm may find profitable and be willing
to adopt an improved Package or some type of grading system,
but at the same time, find no echo in the rest of the channel.
In these cases institutional innovatioﬁs in the form of

information, regulations and credit may be called- for.

B. The relationship between the financial and managerial
capabilities of the firm and the process of innovation has
been a concern many times in this paper. The most sugges -~
tive consequences and extensions of this relationship can

be summarized as follows: (a2) innovation implies some degree
of risk which, in turn, signifies a cost to the inno?ator;
(b) larger firms are, in general, in a better financial posi-~
tion for bearing the risk (and the cost) of innovations;

(¢) larger firms have usually better manhagement since growth
can be a consequence of it or, what is more likely, larger

firms have the financial capability for hiring good managers;
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(d) although firm size and concentration have commonly a
positive correlation, only slight degrees of concentration
have been found to favor, in occasions, innovative'behavior;
(e) having the financial and managerial capabilities,
firms relatively small and competitive tend to innovate
earlier than their larger and more dominant counterparts;
and (f) efficiency in the Process of innovation is mot un-
equivocally related to the scale of the firm,

Some of these points look contradictory or, at least,
inconclusive. 1In fact, they are not. They represent tend-
encies which are always present and interacting. Under
given circumstances one will take predominance over the
others. The only safe conclusion that can be drawn is that
not all firms can be induced to adopt the same type of inno-
vation. This being a very simple statement is far from
irrelevant. It is a good starting point for a review of
critical implications, similar to the summary above, used
this time as a checking list in the design of programs.
Perhaps some examples may help to illustrate the point.

A food loss reduction program may have been directed
toward small firms due to distributional objectives, or
because the market consists primarily of firms of this size,
According to our checking list, in this type of program
there are some basic conditions that should be met, e.g., the
capital investment should be minimum (the larger the capital
commitment, the more the risk); any benefits from the innova-

tion should be apparent after a relatively short period of
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time; extension services and other ancillary services should
be implemented in order to add to the managerial capabil-
ities and diminish the risks. A similar program but now
oriented toward larger firms does not need meeting these
conditions to the same extent. However, new demands may
appear. Additional sources of credit and a different manage-
ment of it may Be an important aspect of the program in
this case rather than the extension services.

Economics of scale and know-how make certain indus-
trial processes adoptable only by firms having enough size
and managerial capability. But programs should not be mis-
led by these concepts. At times economics are achleved at
very small scales of operation and there are no further gains
in eff1c1ency by going to larger sizes (and deseconomies of
scale are not a surprise in such circumstances). When this
phenomenon is present, it would be interesting to find out
what kind of financial services would put all firms in simi-
lar conditions for the adoption of the proposed changes.

The evidence suggests that, within certain limits, smaller
firms will innovate first, characteristic that can’ be used
in the acceleration of the process.

Before leaving this topic a few words about the
equity considerations in food loss reduction policies are
warranted. If we want to assure the success of a program
by favoring the adoption of innovation by firms which are
financially strong and can provide channel leadership, we

have to ask ourselves in what measure we are inducing
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concentration and the appearance of "monopoly'" earnings.
There will be usually other alternatives, each of which
will imply a difference in the speed of the process, or in
the range of distribution of the direct benefits, or in
the cost per unit of food saved, etc. These trade+offs
will lead us to formulate questions such as: What do we
want to save from wasting? To what extent are reductions
in loss technical and economically feasible? How will the
benefits be distributed among the different market partici-
pants? How will the costs be distributed among them? How
fast are the changes required or desired? The answer to
these questions will be defining the structure of the pro-
grams and, at the same time, determining the magnitude of

the impact in the welfare of the people affected by them.




VI. CONCLUDING REMARKS

Improving the efficiency in the food distribution
systems is a basic requirement in the solution of the food
problem. And the reduction of losses occurring dufing the
marketing process will be a central objective in any effort
with this aim.

However, the reduction of food losses is not a cost-
less process and wheréas it may constitute a highly desir-
able objective from the advantage point of society, it will
become a reality only if it is adopted by private decision
units,

Increased efficiency, and specifically food loss
reduction, can be achieved by adopting improved technical-
managerial innovations. 1In turn, if innovations are to be
adopted, they have to be preceived as profitable by the
firm, whichever way the assessment is done.

The assessment of profitability in the adoption of
innovations is difficult due to the unpredictable vagaries
of the future. The impact of risk and uncertainty is further
enhanced in developing countries. Inadequate information
for the prediction of demand and the lack of recorded in-
formation within the firm for the estimation of alternative

cost configurations, is the most usual situation.

78
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The neoclassical theory in economics provides guide-
lines for profit maximization decision making at the firm
level but is very insufficient when the focus is directed
toward the aggregate of firms, that is, in the process of
diffusion of innovations.

Therefore, the proper framework for the analysis
of the economic considerations in the adoption and diffusion
of food loss reduction innovations has to be expanded to
include other theoretical approaches. These are less refined
than the neoclassical theory but give more insights for com-
prehensive marketing systems studies, particularly in develop-
ing countries. The theory of effective competition and the
systems approach to marketing studies are two examples of
this.

Despite the severe limitations in the practical use
of the theoretical tools by marketing firm managers working
under real-world conditions, it seems that some headway
can be made in that direction. The benefits of increased
analytical abilities are clear. The possibilities for tech-
nical-managerial changes become greater when the evaluation
of alternatives is considered reliable by those who take
decisions and bear the cost of a miscalculation.

Although the applicability of some of the analytical
categories discussed in this paper are likely to come very
slowly to use in private decision making, we have to consider
that public agency activity can add to the internal managerial
capabilities by the design and implementation of programs for

the benefit of private firms,
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The use of accounting and synthetic data in the

estimation of production and cost functions is feasible.
If yet modest improvements in the analysis of movements in
the demand side are achieved, some significant gains in
the economic analysis of the process of adoption and diffu-
sion of food loss reduction innovations can be expected.

Cost-benefit analysis is the usual techniqﬁe in pro-
gram or project evaluation. It is used with preference in
the ranking of projects with purposes of allocating scarce
resources. It is used less for determining the level at
which a plant should operate or the combination of output
it should produce. In both cases, it works within the
optimizing criteria of the neoclassical theory. However,
the technique is limited in that it approaches the optimum
in a discrete fashion. Usually the achievement of a favor-
able ratio is considered sufficient. 1In this way, of course,
it would add excessively to the cost of analysis the calcula-
tion of many point estimates so as to assure that the result
is close to the optimum.

It is here that the analysis of the cost and revenue
functions may prove useful. As long as we can know the
optimum point for production (or a reasonable approximation
of it) we are in a better position for reshaping programs
in order to approximate such a point. 1In this paper several
concepts have been presented with the purpose of giving an
idea about the possibilities and limitations of this type of

approach.
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