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A SYSTEMS APPROACH TO AGRICULTURAL DEVELOPMENT IN GHANA -

WITH SPECIAL EMPHASIS ON GRAINS (MAIZE, GUINEA CORN, RICE AND MILLET)
 

Gerry Horne, Deputy Director, TA/DA
 

INTRODUCTION
 

The history of Ghanaian agriculture and descriptions of
 

geography, climate and cultural practices for various crops are
 

well documented in a number of other sources, including studies
 

such as Feiton's sector reconnaissance (1967), the Nathan Study
 

(1970) and the World Bank's (1971).
 

A number of other sources treat selected portions of the 

agriculture sector--such as Porter's study on exports (1971); 

Giles' repoxt on agricultural mechanization (1969); Helman's 

survey of cattle production (1972); the Cox/Breitenbach research 

proposal (1972), and cthers. 

These and local sources provide a perspective of agricul

ture in Ghana's total economy and development potential. In
 

substanceawith the agriculture sector involving 60% of the total
 

population and generating "bout 75% of foreign earnings, it
 

seems evident that Ghana's overall development in the years
 

immediately ahead is likely to be closely related to develop

ment in the agriculture sector. Conversely, delays in agricul

tural development are likely to impede any significant develop

ment of the economy as a whole.
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Ghana's agriculture sector, more or less typical of the
 

LDCs in the tropics, includes a wide range of crops. Two of
 

these crops are "traditional exports" which generate most of
 

the foreign exchange earnings (cocoa and timber--75%) and which
 

are very sensitive to fluctuations in world market prices
 

(especially in the case of cocoa). Other crops might be
 

categorized as:
 

1. Grains - maize, guinea corn (sorghum), rice and millet
 

2. 	Other food crops - cassava, cocoyams, plantains, ground
 

nuts, etc.
 

3. Livestock - beef, poultry, swine, and fisheries 

4. Tree crops- rubber, oil palm, coconut, citrus, etc.
 

5. Others - tabacco, cotton, sugar, bananas, etc.
 

It is my understanding that senior officials in the Govern

ment of Ghana (GOG) have indicated that one of the most urgent
 

problems in the entire agriculture sector is the enormous and
 

increasing deficiency of maize and rice.
 

It is also my understanding that during recent informal
 

discussions GOG officials have suggested tc USAID representatives
 

that it is the GOG desire that U.S. assistance in agriculture
 

focus primarily on supporting their thrust to ease this problem
 

by moving rapidly toward self-sufficiency in grain requiremants,
 

particularly in maize, guinea corn, rice and millet.
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Acreage-wise, with some 40 million acres under cultivation
 

annually, corn is the number one crop in the U. S. Yields in
 

Illinois and Ohio routinely average about 200 bushels per acre,
 

and experimental trials have produced 300-bushel per acre
 

yields. In sum, the U. S. has a tremendous experience/competence
 

in every aspect of the technology and management required to
 

complement the GOG and other collaborators' efforts to achieve
 

self-sufficiency in corn (and other grains needs). This U. S.
 

experience and competence is, of course, primarily in temperate
 

rather than tropical environments. Nevertheless, considerable
 

experience and capability in tropical areas have been accumulated,
 

and much of the temperate climate capacity appears to be adaptable
 

to the tropics.
 

The record of the inidividual U.S. form worker is equally
 

impressive. He produces food, fiber and agricultural commodi

ties for himself and 48 others.
 

It should be recognized, of course, that the major invest

ments in a program of self-sufficiency in grains needs in Ghana
 

will be from Ghana's own private and public sectors. Whereas
 

investments from other sources such as the U.S., Germany, IBRD,
 

UNDP, FAO and others may be substantial, they are nevertheless
 

likely to be relatively modest with respect to the total
 

amounts involved.
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POLICY/PRIORITY BREAKTHROUGH?
 

A number of studies, some made in the 1960s and others
 

one by Felton, et al--1967; another
of more recent date (e.g., 


by Eicher--1971, and others) suggest that a major impediment
 

to agricultural development in Ghana has been an apparent 
lack
 

in the GOG on efforts to be undertaken, and a
of concensus 


priority of actions on any such policy.
 

If the recent informal policy/program discussions concerning
 

self-sufficiency in grains and the U.S. assistance therefore 
are
 

in fact "formalized" by top-level GOG officials, a significant
 

breakthrough in agricultural development may be in the making.
 

Given this GOG policy/priority/program posture, together
 

with the U.S. response capability for supporting a grains
 

development program, it should be possible to identify and
 

quantify the nature, dimensions and timing of any potential
 

U.S. 	inputs/support more precisely than in recent years.
 

It is the intent of this document to provide a suggested
 

outline of concepts and methodologies which might be useful 
in
 

developing a prospective program for any U.S. assistance, 
using
 

the recent policy/priority discussions as a point of departure.
 

A PROFILE OF THE PROBLEM - MAIZE
 

As a "first phase" in developing a prospective assistance
 

program for agriculture, and more specifically, a "model" 
for
 

the maize component of such a program, it would be helpful 
to
 

have 	a "profile" or "problem analysis." This problem analysis
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is an effort to identify and quantify as precisely as possible
 

the dimensions and specifications of the problem--that is,
 

answers to the WHAT, WHY, HOW, WHEN, WHERE and WHO questions.
 

Nature and Scope of the Problem - WHAT: According to a
 

recent staff report ("A Proposed Maize Development Project for
 

Ghana, November 1972," Benbow, Slotten, et al), in 1972:
 

1. Maize production totaled an estimated 400,000 tons;
 

2. Consumption requirements were estimated to be (a) 622,000
 

tons for humans; (b) 75,000 tons for animals, or (c) a total of
 

692,200 tons--297,200 tons more than domestic production;
 

3. Per acre (major and minor crops) average yield is about
 

four bags or 880 pounds (.44 ton)--using traditional methods;
 

4. Annual storage losses amount to at least 25% of pro

duction;
 

5. Total population in 1972 was 9.0 million with a 3.0%
 

annual growth rate.
 

Using the above base approximations, and assuming 692,200
 

tons as the 1972 estimate of consumptive needs with a 3.0%
 

annual increase, the following estimates for 1973 through 1978
 

would be:
 

Total annual Annual increase Annual increase Annual increa
 
consumption consumption production (acres) - tra
 

YEAR needs (tons) needs (tons) needs (tons) tional method
 

1972 692,200
 

1973 713,000 20,800 27,800 63,100
 

1974 734,000 21,390 28,500 64,695
 

1975 779,100 22,710 30,400 69,000
 

1976 802,500 23,400 31,200 70,800
 

1977 826,500 24,000 32,000 72,640
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For the five-year period, 1973 through 1977, approximately
 

340,000 additional acres--using traditional methods--would have
 

to be put into cultivation to satisfy estimated additional
 

consumption needs for maize.
 

These computations are based on very rough estimates
 

rather than from data compiled by sophisticated sampling tech

niques. However, as noted in the Benbow/SlotLen report, any
 

errors are probably toward the "conservative" levels. For
 

example, in determining the base consumption level, only 5.1
 

million people, or about 55% of the population with daily
 

per capita consumption amounts of two thirds of a pound, were
 

used.
 

Given the large portion of the population in the younger
 

age groups--12 years or less--it is reasonable to expect that
 

consumptive needs for maize during the next five/six years
 

will probably exceed the average population growth rate.
 

Reliable data as regards present and future effective
 

demands (as against consumptive demands) for maize are not
 

available. If supplies could be increased to satisfy estimated
 

consumption needs it is possible that income limitations would
 

not allow purchase to meet total needs; the increased supplies
 

to these amounts could reduce prices to levels below "break-even"
 

costs for most producers; transportation, storage and marketing
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facilities might be overloaded to the extent that large quanti

ties could be lost due to spoilage and waste. Generally, for
 

these and other reasons, effective demand in the LDCs tends to
 

be well below consumption needs.
 

Recent price patterns suggest that effective demand for
 

maize is and has been well above available supplies:
 

Price/bag (ON) Year
 

4.64 1954/55
 

6.88 1962/63
 

13.46 1969/70
 

18.-20. May, 1973
 

25.00 June, 1973 (seasonal high)
 

The seasonal high for 1973 (approximately ON 25.00/bag) will
 

probably decline sharply following commencement of harvest
 

(early July). Rice prices are even higher (ON65.50/bag), so
 

substitution fo rice for maize in diets is unlikely.
 

Irrespective of the probable deficiencies in the basic
 

data for estimated consumptive needs and estimates of effective
 

demand during this same period, substantially increased supplies
 

of maize are needed now, and even greater supplies will be
 

needed during 1974-1977.
 

There are many options for responding to the very formidable
 

challenge of satisfying estimated consumptive needs for maize
 

during the next five/six years:
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1. 	Reduce the "consumptive need" level to "effective
 

demand";
 

2. 	Increase acreage under cultivation, mainly for tradi

tional method farming;
 

3. 	Increase use of improved varieties ( now limited to
 

30,000-40,000 acres);
 

4. 	Extend use of fertilizer on traditional varieties;
 

5. 	Reduce storage losses;
 

6. 	Increase imports;
 

7. 	Increase production of actual/potential foreign
 

exchange earning exports such as cocoa, timber and
 

pineapple and use the additional earnings to increase
 

imports of maize;
 

8. 	Increase production of yellow maize and guinea corn
 

for animal feed so that some pressure for maize for
 

human needs is reduced;
 

9. 	Promote greater consumption of high-protein crops such
 

as ground nuts, cowpeas, soybeans, etc; improve protein
 

content of such high-starch crops as cassava, plantains
 

and yams;
 

10. Some combination of these and other possible options,
 

such as allowing diets to continue to deteriorate as
 

supplies of maize decline.
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Each of these options, and various combinations, has impractical,
 

or perhaps impossible trade-offs. For example:
 

1. Increasing acreage under cultivation, with traditional
 

methods, involves enormous and costly land clearing, etc.;
 

2. Large increases in use of improved varieties would
 

seem to offer a "quick and easy" solution to the production
 

problem. However, this is a high-risk option because:
 

(a) The Diacol/Composite II experience indicates
 

consumer acceptance to non-tradit .onal varieties is low,
 

and this and other problems largely off-set increased
 

yields;
 

(b) Improved varieties usually require much higher
 

orders of technology and management, especially in the use
 

of water and fertilizer, and also involve complex logistics
 

problems.
 

3. Increased use of fertilizer, based on the GAA520
 

experience, suggests only limited promise at present because
 

only about 15% of the farmers trained in using under intensive
 

efforts continue its use following such training, and the low
 

benefit ratio (3:1) without GOG subsidies finds limited acceptance
 

(TVA experience suggests a benefit ratio of at least 6:1 is
 

required).
 

It would appear therefore that the most practical of the
 

available options, is likely to be major reliance on increased
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maize production must come from increased acreages using
 

traditional methods, with some modest increases from improved
 

varieties, reduced storage losses, greater use of fertilizer
 

and possibly other combinations.
 

In any event, more thorough study should be made to:
 

1. Determine more precisely the estimated annual and total
 

consumptive needs for maize for 1974-1978;
 

2. Establish a more reliable estimate of the effective
 

demand for the same time frames;
 

Identify and measure the advantages and disadvantages
3. 


of each of the listed (and other available) options; including
 

critical constraints of each and possible corrective measures;
 

Correct or confirm the estimated break-even costs of
4. 


producing a bag of maize using the traditional methods (ON5.00)
 

and by "modern" methods (ON8.50) and their comparative risks
 

for the producers.
 

Given the best possible information available on these items,
 

the reliability of policies, plans, programs and systems based
 

thereon should be correspondingly more realistic.
 

A SYSTEMS APPROACH TO SATISFYING MAIZE CONSUMPTION NEEDS/EFFECTIVE
 

DEMAND
 

Experience has shown that needs/effective demands for most
 

commodities, including agricultural commodities, can be supplied
 

most effectively and at the least cost by careful attention to
 

all of the stages of the raw materials or seed-to-consumer
 

processes for the commodity involved.
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This approach might be a useful tool for answering the
 

HOW question for satisfying Ghana's consumption needs/effective
 

demands for maize during the next five years.
 

Concept: The seed-to-consumer processes, in aggregate,
 

are usually referred to as an "agricultural commodity system"
 

which includes a number of interdependent components such as
 

production, harvesting/processing, storage, transportation and
 

marketing, and one which requires a careful orchestration of
 

inputs/support services from both the private and public sectors
 

(see Figures l-6,pages 12-17)and TA/DA Staff Paper--Attachment A
 

--for a more detailed description of this concept and the method

ologies involved).
 

Each of these components of the total "system" might, in
 

turn, be considered as a "sub-system" which includes a nunber
 

of interdependent elements, some of which might be provided by
 

the private sector (farmer) and others which might have to be
 

supplied by the public sector (see Figure 5, page 16, illustra-.
 

tive example for "production sub-system" showing inputs which
 

might be provided by the farmer and GOG, and Figure 6, page 17,
 

showing "support services" which would probably have to be
 

provided by the public sector--GOG).
 

The "orchestration" or "management" of the various inputs
 

and services required to make the sub-systems and the total
 

system function effectively (see Figure 3, page 14), more often
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Figure 5. 

TA/DA: 9/8/72
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Figure 6. 
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than not, is even more critical than either the material 
inputs
 

or support services in agricultural development efforts 
in the
 

Typically, seed, fertilizer, credit or extension services
LDCs. 


might be available, but largely because of poor management, 
they
 

are not available at the time required, or in the amount 
and
 

kind needed. Management or coordination/integration of the
 

several support services provided by various governmental 
insti

is a particularly difficult
tutions (see Figure 6, page 17) 


The delay in delivery of
 task in most LDCs, including Ghana. 


an example; it was
 
fertilizer for the current maize crop is 


(June)

needed in February/March, but has just arrived in 

Accra 


for effective use.
--much too late 


Methodoloqy: The methodologies involved in the suggested
 

grains development program outlined in this document include:
 

a "total
1. A conceptu~il design for the "program" as 


system" including the major interdependent components requiring
 

private sector inputs (and perhaps also some public sector
 

inputs in Ghana), interdependent "support services" required
 

from appropriate GOG institutions and the "management 
dimension"
 

(planning, programming, budgeting, etc.) of the system.
 

A conceptual design of a selected sub-system (production).
2. 


Designs for step by step or PERT-type flow charts of
3. 


the major sequential events for selected grains commodities 
(maize,
 

guinea corn and rice) appropriate to the crop cycles 
and Ghanaian
 



-19

environment (see Attachments C and D--maize and sorghum by
 

Mr. Benbow, and Attachment D--rice--by Mr. Slotten).
 

4. A set of criteria for testing the "operability" of
 

each of the events in the sub-systems, and of each sub-system
 

as an interdependent component of each commodity system--at
 

actual and/or hypothetical levels of anticipated effort, as
 

well as the response-capability of participating collaborators
 

(see Attachment B).
 

5. A preliminary (and illustrative) "problem analysis" 

or approach for determining the basic parameters or size of 

the problem or objective, i.e., estimates of annual consumptive 

needs of maize through 1978 (see table, page 7 ). 

6. An array of options or alternatives for "solving" the
 

problem or achieving the "objective"--satisfying the estimated
 

consumptive needs for maize during the 1973-1978 period (see
 

page 8 ).
 

7. A four-phase outline of one approach which might be
 

useful in determining the feasibility/desirability of a U.S.
 

assisted grains program in Ghana for 1974 and possibly for
 

succeeding years (see Attachment G).
 

8. A "decision tree" schematic illustrating the array of 

choices/consequences in sequential steps of a maize program 

(Attachment H). 
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9. A suggested "Ghanaian Team" approach for planning/
 

organizing/coordinating/implementing a maize "prototype system"
 

in Ghana (see Attachment 1).
 

10. A roster of institutions and individuals who might
 

be able to assist in any follow-up actions that might be
 

warranted (see Attachment J).
 

SUMMARY
 

The "systems" approach is essentially a proven tool for
 

visualizing the total spectrum of an objective or goal; for
 

identifying potential/actual problems or bottlenecks in various
 

parts of the system at particular points or time periods; for
 

mobilizing and using the resources required to resolve such
 

problems or bottlenecks in the appropriate sequence, and for
 

organizing/controlling/evaluating and improving the entire
 

system so that it might function more effectively and so that
 

the goal or objective may be achieved during the prescribed
 

time frame. It does not provide any inputs, make any decisions
 

or guarantee success for any given venture.
 

Limited data and time (one week) make it necessary to
 

confine the focus of this complex problem to brief outlines of
 

concepts, methodologies and suggested approaches--all of which
 

need to be considered in much greater depth and particularly
 

with respect to the Ghanaian environment. While the emphasis
 

is on grains, the principles are also applicable to other crops
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and to other sectors such as health, education, etc. The
 

emphasis has been primarily at the micro or operational levels
 

in the private and public levels (i.e., at the farm and technical
 

or action levels of the public institutions) since the experi

ence in most LDCs has been that it is at these levels where
 

projects, programs and plans for agricultural development most
 

often succeed or fail. Generally, good "delivery systems" at
 

these operational levels can overcome deficiencies in policies,
 

plans and programs. On the other hand, where these delivery
 

systems are poor or incomplete, even good policies, plans and
 

programs are implemented only rarely--if ever.
 

These very tentative and incomplete efforts will, of
 

course, need to be treated more thoroughly in the months ahead,
 

if it is determined that this approach has any useful applica

tion in Ghana.
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DRAFT
 

A CO.!IODITY SYSTE.IS APFROACI TO Ir?JCULTURAL DEVELOF>.1NT RI Mf LDCS 

THE BASIC RC2TTM.- Generalized 

Producing quality crops or agriculturai coimnodities in quantity, 
for a price that cons-,=ers can afford to 7ay and at a cost wnhch 
allows the proiuccrs and participa ting interr.diaries a reasonable 
return on their investzcnts aund risks is probably the LDCs' most 
urgent problem for the 1970s--and nerhaps for the remainder of 
this century. 

In those countries where significant progress toward resolving this proble*M 

has been made, combinations of modern technology and modern managerent 

have been integrated in both the public and private sectors, Such inte

grated efforts, in Itun, have been most effective and least costly when 

they have been undertaken as total "systems" which include the entire 

seed-to-consumer stages designed specifically for the particular co.=,odity 

involved and for the envirorment within which it is to be carried out. 

These systems have been sufficiently rigid to mainta in necessary order 

and control, yet flexible enough to accomodate accvuulating knowledge, 

experience and changing circumstances.
 

In su-m, there is ample evidence thAt agricultural development does takc'. 

place where there is a practical "delivery system"t wahich can channel 

modern technolop- and management throughout the entire seed-to-consumer 

stages in such a .way that the producers and intermediaries can continue 

to produce quality crops, in quantity, for a price consumers can affori 

to pay and at a cost which gives the producer s and intermediaries a 

reasonable rota.rn on their investments and risk'Os. Conversely, there is 

also abunant, evide-nce that where there are gaps or serious deficiencies 

in this delivory syst..m for modern technology and management, agricultural 
.2i'y ..this~'I 

http:SYSTE.IS
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devolo-,.ent takes place slowly--if at all. 

We have come to accept these proven concepts ana methodologies as virtual 

truisms in the 4ndustrial sector--for the manufacture and marlteting of 

automobiles, household appliances, wearing apparel and so on--we seem to 

have difficulties in accepting them for aricultural development in the LDCs. 

This document is intended as a pre].rinary working paper for outlining 

these concepts and some methodology/guidelines for developing, testing 

and using practical delivery systems for selected agricultur-al commodities" 

in IDCs, with special emphasis on the operational"levels in both the 

private and public sectors. Corrents and suggestions which might make 

it more useful would be appreciated. 

DMERENT ISSUES - Cate-orrized 

Whib. the basic agricultural problem for "LDCs, as stated *ove, seems 

simple enough, approaches to its solution invdlve awesome complexities 

and seemingly inn.erable interdependent issuees, the untimely or in

adequate resolution of which could negate the entire development 

effort for the crops involved.
 

1lany of the most complex issues are common to. most of the LDCs; others 

stem from or are peculiar to circunstcunceq uhichce in large measure 

uniquc to each of the cohntrios. Issues common to most LDCs might be 

catcgori:.cd as: 

. Inadequate diets and poor heal.th 

2. Lo:w levels of literacy and skills
 

3 ,-.- ... s vc, uncr;,,p].o37.cnt
Sv ,.-" ail-I undcremploymnent 

http:catcgori:.cd
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14 Lw per capita income and maldistribution of income 

5. Low productivity per capita :and. 1er acre 

6. High population growth rates' 

7. Massibe urban migrations 

8. Inadcquat. institutions and infrastructures 

9. Limited capital and borrowing capacity 

10. Primitive technology and management. 

Issues unique to or specific to individual LDCs might be categorized as: 

1. Climate and geography
 

2. Population and resources
 

3. Socio-economics and politics
 

4, Institutions and infrastructures
 

S. Customs and values 

6. Perceptions of needs and desires
 

7. Acceptance/rejection of foreign assistance 

8. Capacity for self-sustained growth 

9. Capacity for coordination ard cooperation within and among

the public and private sectors and with neighboring countries 

10. Potential for short-term and long-term development. 

KINAGEI'MNT - By Systems 

Given the enormous array of common and unique issues cited in the above 

illustrative ategories, which'must be continuously orchestrated so that 

exacting k-inds and amounts of inputs are inifused at precise time poriods 

throughout the entire secd-to--consumer stages of each agi'icultural 

comniodity in ord\er to solve the "basic agricultural problem in the LDer, 
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it is understandablc that the technical and managerial problems involved 

are likely to be complex. axperience has showm that most complex and 

interrelated tasks can be perforred faster, at less cost and more 

efficiently if they are planned, organized, programmed, coordinated, 

controlled and evaluated, i.e. if they are "managed in an orderly and 

systematic way. 

In the developed countries, and particularly in their industrial sectors, 

modern management ha-; evolved more or less concurrently with modern tech

nology. In recent years, and especially in tha United States, many of 

the industrial management concepts and techniques have been Lidaptcd in 

the agriculture sector. One of the most promising of these concepts, 

together with its supporting methodologies, is management by "1systems" 

There is no definition of this term that is accepted completely by 

either the theoreticians or the practicioners in the field. As used 

in this paper, it is intended to mean simply "1that aggregation of 

resources and actions required to produce a desired end product during 

a prescribed time period.'The desired end product in this case is 

resolution of the "basic agricultural problcm for the LDCs" cited at 

the beginnin-g of this raper--"-producing quality agricultural conmnodities,
 

in quantity, for a price consumers.can afford to pay and at a cost which
 

allows the ,!producors and participating intcemdiaries a reasonable return
 

on their investmcnts and risks".!
 

jTno A :rc).tural Co:,;' omti.tvSse
 

Conceptually, tho com.odJity system for improving the manaf;ement dimension 

of the agrlcultui.c ,v.cct.or in the LDCs. is considered hcrej.n as an agg'egatJ.on 

http:agg'egatJ.on
http:v.cct.or


of 	three major componentS: 

2. 	 In the private sector - .rovidin , the necessary kinds and 
quantities c:f inputs at tne recuirea tm-e rericds - (see 

2. 	 In the public sector " rrovidin- the necess1ary kinds and 
quantities of sur:-.ort services an resources ar Tne reuired 
time perioa- , z(:eiure 2);... 

3. 	 Providing the modern management services and resources 
necessary to orchestrate the many interdcpendent omponcnts 
of the private and public sectors' inputs which, collectively, 
make up the tVotal "system" (see Figures 3-and b). 

Each of the major elements of the Private Sector., the Puolic sector and
 

the Modern Management Components of the Agricultural Co'..odity System
 

illustrated by Figures 1, 2 and 3 res-ectively, require. continuous 

"horizontal" inteeration and coordination,to maintain the kind of balance 

and harmony required to make the system function effectively. For examile, 

in the Private Sector Component, an' substantial increase ioi production o 

a crop, without simultaneously providing for adeeuate and ti:ely capacities 
for transtorting, storing and marketing the increased production could
 

result in spoilage and/or reduced :prices and therefore, losses, rather
 

than profits, for the producers. Conversely, increases in transportation, 

storage and/or mt rketing facilities in excess of increased ri oduction 

could cause increases in production costs and higher prices for con-' 

stmers and •probable losses for producers.and/6r intermediaries. 

Similarly, in the Public Sector Component, si.-nificant increases in the 

Reearch/Analysis elcment without appropriate and timely increases in 

Financing, Technical Assistance, Training and other elements, would 

probably delay or- prevent effective utilization of the findi.ngs of the 

Research/Analysis and thereby continue qostly and inbfficient technoloty. 



AGRICJLTURAL COMiCODITX SYSTEM - (Private Sector Component) - LDCs 

PRODUCTICN L RVESTING/ STORAGE [ii7 , SPO.TTION M 

Information/1Experience Feedback for Desired Adjustments 

Figure 1. 



AGRICULTURAL COMNNODITY SYSTEM - (Public Sector Component) - LDCs 

IIT TEC.-- FINANCIIZ ASSISTANCE INFRASTRUCTURES NII CC.1TRCLS 

ANALILIZIC

Information/Experience Feedback for Desirod Adjustments 

Figure 2.
 



AGRICULTURAL CO',YODITY SYSTD - odern Mlanagement Component) - LDCs 

i I 
Al NG RD? G i 7GANI1INGBUDGETING CODATG -_PTUEI* NTI1G7 CCNTh 

Information/cp-erience Feedback for Desired Adjustments
 

Figure 3.
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Figure 4.
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And, of course, in the 	iM~gement Component itself, excessivo emphasis in. 

Planning or any one particular elenent at the expense of othel elements 

such as Proaranmiang, Or.-anizin-, Budgeting, Coordinatin&, Ihnlementin-, 

Controlling or Evaluating', would probably contribute to inadeauate and! 

or untimely us of any available modern technolo~y inputs and skilled 

support services, thereby neolatinh the potentials of these costly resources. 

Lxcept for the largest and self-sufficient agricultural enterprises in the 

LDCs, The Private Sector Component of the Commodity System requires an 

array of support services from public sector institutions to achieve any 

effective horizontalcoordinatiori in the production-throuh-marketing 

cycles.
 

As illustrated in Fiqures5., the production element, and each of the other 

elencfrts as well, usually requires support services from one or more public 

instutions, includin-: 

1. 	 Anilysis/Ro search- from the Ministry of A.riculture, MIiinistry 
of Educnti6hi/Univorsities, or "linistry 
of Finance;
 

2. 	 Technical Assicance/,xtnsion - from the Ministry of ,\riculture 

or MIdnistry of Hcealth; 

3. Credit - -Iinistry of Finance, National Banks; 

4. Tra.ininc, - Mlnistry 	 of Education or I-inistry of Agriculture; 

5. Rfoads and Infra..tructurs - .inistr~y of Public '.,orks, inistry 
of Finance, .inistry of Interior; 

6. ImporL Authori-ations - ilinistry 	of Interior, Ministry of Finance; 

7. Quality ";t..h]ai/Contro.s - 1inistry of Hoalth, iinistry of Intorior 

8. 	 Varkut.n. lnfor:,ntion - .inistry or Inte'i or, ;.inistrv of Educati.on, 

Miinistny of infor:iation, !.inistry of Af-riculti 
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Research (YingubW/finInt) 


Extension (MirVg/M-nEd/Pvt) 


Training (MinEd/1inPubed/Fvt) 


Credit (.'inF/MinInt/Banks) 


Freight Rates (MinInt/MinF) 


Quality Stds. (in?/mnnt/ing) 


Infrastructures (Y.nF/inH/lmnInt/in~ubw) 


Taxes/Duties (dinInt/MinF) 


Imports (..inlnt/N-nF) 


&-ports (1inInt/miiF/i-nPubW) 


Researcn kMinAg/1inF/MinInt/Univ)
 

Extension (14inAg/inEd/MinInt/Pv.),
 

Training (MinEd/inlnt/Pvt)
 

Credit (I-inF/l4inInt/inAg/Banks)
 

Price Policies (inF/MinInt)
 

Market Info. (MinAg/iminnt/'anInfo)
 

Quality Stds. (1inH/MinInt/4inAg)
 

Infrastructures (MinPubW/inF)
 

Ta-es/Duties (Minlnt/anF)
 

Exports (I'nInt/inH/ -l)
 



LDC. AGJCULTURAL CO1'/ODITY SYSTEM - 'Public Sector Support Services 

P,.OD CTO1AinODo,cT T 

.esearch (k*2inAg./Un4v.) 

Extensicn (MnAg./Univ./Pvt.) 

Training (l.rjkg./MinEd./Univ.) 


Credit (Minrg./MinF./Banks) 


Price Policies (MinF./MinAg.) 


Xrket Info. (M'nAg,/:inInt./MinInfo.) 


Quality Stds. (MinAg/MiInt./Pvt.) 


Roads (Min:ub;./>inF.) 

Tm~es (Mm?./ in-nt) 

2.rorts (Finlnt.MinLg./.!i.) 

RJARVESTING/PROCESSING 

Research (MinAg./Minlnt/Univ.) 

Extension (NinAg/Pvt.) 

Training (MinEd/Pvt.) 


Credit (MinF/inAj/Banks) 


Market info. (MinInt/MinF) 


Quality Stds. (11inInt/4inag) 


Roads (NinPub/MinF) 


Taxes (MinF/MinInt) 

Imports ('inint/anA.g/UnF) 


Exports (MinIntMinF/M1in1H) 


STORAGE 

Research (MinAg/1inInt/Univ.) 

Extension (MinAg/Pvt.) 

Training (!1inEd/MinPg/Pvt.) 

Credit (1HinF/inA g/Banks) 

Price Policies (!MinF/2-:inAg) 

Market Info. (MinAg/XiMnIrio) 

Quality Stds (MinInt/YirH/X-1nkg) 

Roads (inPubW/inF') 
Tixes (M-inInt/MinF) 

Imports. (Minlnt/Mi-Lg) 
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?e t1 1z e Credi-t, 7.11crtilAizers 7.Denefits 
Sr.ray 	 .Loans 8. Arro-c:1hcmic als 

9.01ontainers 
DOxoes 
Crates. 

10. Maintenance
 



to provide all of the kinds and quantities of the necessary inputs from
 

both the public and private sectors at each of these decision/action
 

points at the appropriate ttme and in the required sequence, there is a
 

high degree of risk that the system will be inefficient, or inoperative,
 

and that the venture will not yield a profit.
 

It is not enough That the LDC farmers are supplied with better seed, fertilizers, 

they also be instructed in theinsecticides and so -on. Nor is it-enough that 

proper use of these modern inputs and technology for each of their crops.
 

It is equally irmportant that the inputs, including the support services,
 

be available in the kinds and quantities needed and at the' time and in
 

the sequence required for their most effective use at the least cost so
 

that prices of the crops produced can be kept at levels acceptable to 

consu.ers while allowiing reasonable returns for the groers and inter

mediaries. Such efficiencies and economies require detailed advance planning 

for each cornodity for most favorable purchases of inputs and services, 

including transportation; scheduling of planting ard harvesting to harmonize 

with storage facilities and markets; tnd to accomodate available support 

services capabilities. Effective implementation of the advance jlannirg, 

in turn; requires system.atic orchestration of all these related actions
 

necessary to produce and market the cp:miuiodities. 

In sum, sound mianagement throughout the operations levels, i.c., at the 

farm and in the scrvic s institutions i.,orking directly ii.th the farmers 

-on each crop is nccessary if the bonfits of research, modern technolog,,y 

and s-illed support services are to be rcalizcd -n the form of increased 

net prof its for the fa-r.crs and greater quantities of quality products 

at rCaren3ble prices for consumers. 
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A specific example of a situation which illustrates the LDC producers' 

needs for multiple public sector support services is an extonsive insect 

infestation or disease in a crop. In such a situation, the producer would 

need help and resources from one or more of the follotrin;: 

1. Ministry 	of Agricultur, -- to identfy the kind of insect or disease. 
and to recom:.nd the kind and amount of a~ro-chemicals 
and equipment required for control measares; 

2. 	 Ministry o Health - to dotermine any notential health hazards 
in the use of the recomzended chericals; 

3. 	 Ministries of Interior and Finance - for authorization to imoort 
needed chemicals and equipment and credit for their 
purchases;
 

4. 	 ,inistries of Education and Asricultura - for training personnol 
in the use of tlyi chenica].s and equipmen; 

5. Ministry 	of Labor - for information on -:ages, benefits and 
working conditions for labor; and
 

6. 	 I-inistry of Public ,*orks'- for transport and/or storage of 
the che.micals and equipm;nt. 

Delays of even a few hours, or other deficiencies in the delivery or use. 

of any one of the many essential inputs and/or support services indicated 

in th- above partial listing could, and frquently does, result in dis

aitious loss-:s for the producer and/or other investorsin the enterprise. 

This illutst 	%ive example involves Only one (Production) of the several 

production- throurh-L::!tin, elem-nts in a crop cycle in an LDC. SiinilaLr 

ope:rational 	 p~roblcm:r; r<u ring equally critical public sector support 

;;orvicCs ar 	 also ccm:;:on in the harvesting,. procesing1 storage, transport-. 

alien and imir'e:tin; clcments. The potential for losses duo to any delay or 

dofiuimnc in avai.abl-lty of Sich scrvices aro also equally great. 

http:recom:.nd


Both the private and public sector components also require continuous 

and concurrent "vertical " integration and coordination of the essential 

inputs and support serVices. for each element. For example, if private 

sector production inputs such as land, labor, capital, uater and equipment, 

and public sector support services such as technical assistance, credit, 

research and infrastructures are to be provided in adequate and timely 

kinds and quantities, these needs must be planned, progr.mnied, organized, 

budgeted, coordinated, Lmplemented, controlled and evaluaVted continuously 

as sho=r in Figure 5f That is, they must be 'managed" if each of the 

elern-ents and the entire component are to function effectively. 

Iriforration/Co7.unications in Management by Systems 

Horizontal and 7ertical integration and cordination of the several elements, 

vwhi.ch. make up'. the agricultural co:rmnodity system require that decision

makers and mwnagers have adequate data to make operational decisions for: 

1. 	Anticipating future needs;
 

2. 	Coping with current situations; and
 

3. 	 Ehvaluating and adjusting ongoing and future plans, prograums 
as may be required as a result of accumulating experience 
wad changing circumstances. 

Continuous ti:o-.waV cxchan-cs of information throughout the system are thus 

a prA-requisite of sound managemiht decisions and an effective management 

process. 

'"o t off .c ... ... of tl'c ''a,-;n" dcai-i onz zad of the 

cr.'"01o t processes in the commoity system is usuzO.ly r f).ucted very 

quickly in tho profit, or loss., in, the private sector componcnt; 
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it 	is less apparent in the public sector. 7
 

The Aricultural Co:.- .ity System - Orerational Level 

The concept of the agricultural comodity system is generally understood 

by 	most senior officials of LDC public sector institutions. And, while
 

the major elements 
 of Luth the public and private ctor components are
 

recognized --
 in aggregate -- the exacting order, discipline and coord

ination requirements among and between the interrelated individual inputs 

and support services within these elements are not usually recognized, 

nor are the consequences of delays or inefficiencies in the delivery of 

such inputs and services well understood by most public officials in the 

\LDCs. 

Managers of commercial-scale private enterprises, on the other hand, 

tend to have a good understanding of the operational aspects of the 

conlmodity systems and an appreciation of the complex management issues 

involved, including the consequences of any functional deficiencies.
 

FExperience has shown that agricultural commodity systems uiqueare to 

each crop or commodity. Furthermore, there also distinctiveare diff

erences v:ithin the system for a given crop due to inherent genetic 

variations; geogranhic/climatic diffel-ences; .ciltural practices and 

so 	on. For example,
 

1. 	 Some varieti6s" of corn are more resistant to insects 
and disea:ezs thwn others; 

2. 	 .'n:u'icti.3 1i:',0 higher, yields in te-mwirate than 
in 	 trcpical climatcs; 

3. 	 So:at hav'e higher y clds in lower than in higher elevations; 



4. 	 So:ne are more responsive than others to fertilizcrs, water 
and modern technology than others; 

5. 	 Iany varieties vary considerably in tdxture, flavor and 
appearance; and
 

6. Somehave different storage, proccssing and preserving 
qualities.
 

Other crops, such as certain fresh fruits and vegetables or meat products, 

require highly specialized packaging, refrigeration, transportation and 

storage facilities and services in order to maintain the exacting health,
 

quarrantine and cosmetic standards demanded by regulatory institutions 

and consumers.
 

Finally, most crops have comparatively precise physilogical cycles or . 

schcdules which tolerate deviations of no more than a few hours without 

adverse effects on yield, quality and/or h alth standards. Illustrative 

examples include:
 

1. The optimal pollination period for some crops (e.g.'canta
loupes) is usually about 24 hours;
 

2. The decay processes for most fresh fruits, vegetables and
 
meat products begin im-ediately following harvest unless
 
rofrigerat ion or other preservative measures are taken;
 

3. 	 Optir.mal quality for many crops (e.g. garden peas, okra, 
cucumbers et'al ) require harvesting within a range of 
a few hours. 

Orin:arily, any appreciable reductions in the quantity of the yield or in 

the quality of the coi,,todity arc reflccted in higher unit costs and lower 

profits. 

Given the uni.que characteristics of each agricultural commodity, including 

distinctive differences bctween varieties of the same coimmodity, together 



vrith the usually pubstantial adverse effccts of failure to conform to the 

physiological cycle or schedule of the cogmodity involved, it follows 

that the co.r.oity system must be designed specifically for each comodity, 

and its environment. It follows also, that operational management of the 

entire system must be equally exacting if the venture is to be successful 

(profitable).
 

An illustrative example of a comodity system for rice (paddy conditions; 

for smll farrmers) is shown in Figure 6. 

For s-iiplicity, in this schematic, the array of support services to be 

provided by the various public sector institutions are designated as 

"TECHITICAL ASSISTANCE': Such support services are intended to include 

those illustrated in Figure 4 vuid described,on pages "..:and . 

In the design of a corriodity system for a particular crop such as the 

one illustrated by Figure 6, it is usually possible to determine quickly 

and without prior cormittmeit of policies or resources, its potential 

feasibility ir a given environment, through a careful test of each of 

3he decision/action points in the system against a five-point diagnostic 

critcria. That is, unless it cen be established beyond any reasonable 

doubt that it is.:
 

11 Technically possble; 

2. Economically feasible; 

3. Politically acceptible;
 

4. OperationaUy.i practical; and
 

5 Socially desirable
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The ultimate test of analyses, policies, plans, strategies, procedures, 

and allocations/expenditures of resources is therefore at these "action" 

levels. It follows then, that the potential for success of such plans, 

policies, strategies and procedures--for national, sector, regional, 

village or project levels-- should be greater if they reflect actual needs, 

experience, desires and circumstances of these operating levels for each 

and every agricultural coirlodity involved. It seems eminently reasonable 

therefore, th,.t if such policies, plans, strategies and pr6cedures are 

intended for il.plementation, they should evolve as an aggregation of 

realistic data and experience from farmers and intermediaries involved 

in production and marketing, and their support service institutions.
 

There is abundant experience that indicates that most plans, policies
 

and procedures for agricultural development in the LDCs are -usually 

developed in coparative isolation at national or sectoral levels,
 

Alith regional and lower level versions being little more than smaller

scale editions or disaggregates of the larger editions which do not in 

fact realistically reflect on-site situations. 

The Agricultural Commodity System - Sector/.ultisector levels 

Just as modern tochhology and support services per se are not sufficient 

for effective (profitable) agricultural commodity systems, so also are 

such ,-ystei:.s in themse:lves not sufficicnt for longfterm stability and 

growth of agi-icultuo in LDCs. Many LDCs have learned that, heavy relfance 

on a fcw very profitable crops such as coffee, sugar and bananas, can be 

disastrous when there are substantial declines in world market prices; ,hon 

zitor;ns, di ;ar;c. or other natural di:laster, occur, or when political eveut,;.

di:;'up'h C:;t,1)1i.:;h)Pd tra':1oh 'tatt", I'll 



Individual commodity systems therefore, ned to be consiaerea within the
 

framework and from the perspective of the entire agricultural sector 

(Figure ); as well as such other sectors as.nutrition, health, education 

and population. 

Modern data gathering, processing and analytical tools and techniques 

make it possible to provide policy makers in LDCs with an array of 

alternative choices in.the use of their resources, together with insights
 

into the probable short-term and long range consequences of various 

choices or combinations of choices.
 

Traditionally the sectoral and multisectoral analyses have tended to
 

be largely "economics oriented'.' More recently, however, with the develop

ment of more sophisticated analytical techniques, and in resDonse to 

increasingly urgent needs, socio-political and environmental consider

ations are becoming important factors in plans, policies, strategies and 

procedures for development in the LDCs. As these-additional factols 

are incorporated into plans, programs and projects, it is reasonable to 

expect that their implementation in both the individual cornrodity systems 

and in the total sectors will become more complex and that their "management 

dimensions" vill likeise become increasingly significant. 

Any detailed treatment of the sector-multisector issues are, of course, 

outside the scope of this document. They are identified here only for 

the purpose of noting the interrelationships of a given agricultural 

comilodity sytm to the 'ntire agricultural' sector and to related sectors. 
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The 	Aricultural Co-modity System - As a Multi-pirpose Tool 

While the agricultural commodity system, as .alread'y noted, is perhaps most 

useful as a mechanism for planning, organizing, coruiuating, controlling 

and 	evaluating day-to-day opera tions of the total seed-to-consumer process
 

tt 	the action levels --on the fann,1 and in the support service institutions
 

in 	the LDCs--it also has potential for other practical uses in these
 

countries:
 

1. 	As a .delivery system" which can serve as a vehicle for trans

ferring :,clevant technoloy and management from the dcveloped 
countri.T to LDCs, and as a focus around ,'hich the LDCs can 

organize a unity of purpose and a cohesion of efforts within 
and between their own institbtions in formulating and implement-no 
their owm policies, plans, programs, st tegics and procedures 
for 	development: (see Figures 'and ); 

.2. 	As a diagnostic tool for deternining specific kinds and amounts 
of manpower skills required fo . effective imolementation of 
plans, programs and projects2/ 

3. As a teaching aid for training individuals and groups in the 
concepts and techniques of integrated or "systems" operat-ons 
and management in short, term and/or long term manpower develop
ment progras;/ 

•4. 	As a diagnostid tool for predetermining the operational 
feasibility of prospective projects, programs and plans; 
for idItif ing constraints or bottlenecks in ongoing project 

operations.-;/, and for evaluating the effectiveness of 
completed or terminated projects or programs; and 

5. As a frame of reference for structuring or restructuring
 
'public support service institutions, including ministries 

and their ccmponent cntities in LDCs, to ixiprove their 
response capabilities., i.e., for institutional development.) 

1/ 	 A study no,, under way via contractual arran-,ecents betwcen TA/DA and
 
the Govcrn:n,lntal Affa irs Institute (AID/cAd 3630) will test this
 
propo.-iLion.
 

Z/ 	 ],r,- Central School,pniencr in Amcrilca arid studies by Harvard Duisness 
undir co:ntractial arrangements with TA/DA (AiD/cod 3153) confirm:i this 
Ip-rop)osi tion. 

1/An exerci.,; nu,; ii profress (Ghana.) with TA/DA collaboration will
 
tcst this proposiition.
 



system is'a 'onacca for agriculturalThis is not to suggest that a co .aodity 

can provide quick and easy solutions to all progr-::devclop .:nit, or that it 

in: LDCs. It does not, inso facto, eliminaternd project managemcnt problems 

the econom.ic, socio-political or institution 1 constraints that impede 

develop,-ent and/or management, nor supply essential resources, incentives 

tool that managcors,and motivations. It does offer a vcrsitale and practical 

technician3 and govern,:;.ent officials can use to help farmers to produce 

quality crops in quans-ty, for a price consumers can afford to pay and 

at a cost w:hich gives the producer a reasonable return on his investment 

and risks. 

§2
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ATTACHMENT B
 

TEST CRITERIA FOR OPERABILITY OF GRAINS SYSTEMS
 

Systems techniques are sometimes disarming or even misleading
 

because of their apparent order and "logic." They do not, in
 

fact, provide a panacea or easy solutions to difficult and
 

complex problems; they can make such problems "easier" if these
 

systems and their I-roponents or managers maintain constant
 

surveillance throughout the entire system and constantly test
 

all of its critical functions against a set of exacting criteria.
 

One set of such criteria that has been useful is the following:
 

1. Technical possibility;
 

2. Economic feasibility;
 

3. Political acceptability;
 

4. Social acceptability; and.
 

5. Operational practicality.
 

As an illustrative example, one might ask if it is "tech

nically possible" to clear 63,100 acres of land for additional
 

corn acreage in 1973; and another 64,695 acres in 1974 and
 

still another 69,000 acres in 1977 (assuming that the estimated
 

additional consumptive demand for maize is to be produced on
 

such lands). If it is determined that this enormous task is
 

"technically possible," the next question should be if it is
 

"economically feasible"--are the farmers and/or the GOG able and
 

willing to provide the necessary funds and other resources. If
 

the effort is economically feasible, then it must be established
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that the effort is "politically acceptable"--to GOG officials
 

who are authorized to make such decisions; to local Chiefs and
 

to heads of GOG institutions who must collaborate in the effort.
 

Then, of course, the "social acceptability" issue needs to be
 

examined to determine if the farniers involved and the public
 

in general supports or accepts the venture. Finally, it must
 

be established that it is actually "operationally practical"
 

for all the participating institutions and individuals to carry
 

out the project during the prescribed time periods with the
 

resources provided. Similar "tests" need to be made against
 

each and every function of the entire system, and particularly
 

against those which might become critical constraints or
 

bottlenecks. Thus the "management" of such systems is a major
 

factor in their effectiveness.
 



ATTACHMENT C
 
(Narrative supplement)
 

AGRICULTURAL COMMODITY SYSTEMS SCHEMATICS
 

MAIZE, SORGHUM and UPLAND RICE - Ghana
 

Attachments C, D and E show schematically the sequence
 

and timing of the major tasks which need to be carried out in
 

the "seed-to-consumer" processes for maize, sorghum and upland
 

rice respectively, during a crop cycle in Ghana.
 

Each of the illustra.ive tasks represents a critical
 

decision which directly affects subsequent follow--on decisions
 

and actions throughout the entire "system" during the crop
 

cycle, not only for the individual farmer/producer involved,
 

but also for the several public sector institutions which assist
 

in providing material inputs and support services, and for other
 

private sector intermediaries or "middlemen" between the pro

ducer and the consumer, including the consumer himself. For
 

example, a producer's decision to clear a given area of land
 

for planting largely predetermines the kinds, amounts, sequence
 

and timing of material inputs required--such as hand-tools, seed,
 

fertilizer, insecticides and so on--as well as the kinds, amounts,
 

sequence and timing of support services needed--such as training,
 

credit, extension, transportation, storage and marketing (see
 

Attachment F).
 

Similarly, the aggregation of producers' decisions at
 

district, regional and national levels, predetermine the kinds,
 

amounts, sequence and timing of such material inputs and
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support services required for each crop or commodity involved
 

at each of these levels.
 

In turn, the efficiency/effectiveness of both the private
 

and public sector participants in each commodity system, in
 

acquiring and delivering the kinds and amounts of essential
 

material inputs and support services in the required sequence
 

and time periods, is the measure of the technical possibility,
 

economic feasibility, political acceptability, social desira

bility and operational practicality of the government's objectives,
 

policies, plans, programs and projects for each commodity. That
 

is to say, the individual and collective capacity of the parti

cipants to carry out each and every one of the illustrative
 

tasks of a given commodity system, determines whether or not
 

national, regional and/or district objectives, policies, plans,
 

strategies, programs and projects can, in fact, be implemented
 

at the levels and during the time periods prescribed therein
 

with the resources available. The capacities to carry out these
 

tasks efficiently and effectively also determine whether or not
 

maize, sorghum and upland rice can be produced in Ghana for
 

a price that consumers can afford to pay and at a cost which
 

allows the producers and participating intermediaries a reasonable
 

return on their investments and risks during the near future.
 

Given tne comparatively low efficiency/high cost of producing
 

these crops (maize, sorg:hum and upland rice) by "traditional
 

methods" (because of use of low-yielding varieties, little or
 

.... 
2 
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no fertilizer, high losses due to weeds, insects, diseases and
 

storage problems, and inadequate transportation and marketing
 

facilities) together with generally deficient support services
 

by public sector institutions, and the absolute necessity for
 

converting the "traditional" technology and management to
 

"modern" technology and management throughout each commodity
 

system, the producers, intermediaries, public institutions and
 

consumers in Ghana will have to cope with many extremely comple
 

and difficult problems during the years immediately ahead in
 

order to "catch up" with enormous and growing food grains
 

shortages. The array of "technological" problems that need to
 

be resolved in order to establish and maintain a modern agri

cultural commodity system for these food grains in Ghana is
 

formidable; the "managerial" problems likely to be involved in
 

orchestrating the procurement and delivery of material inputs
 

and support services by the participating public sector and
 

other institutions--illustrated in Attachment F--are awesome.
 



ATTACHMENT C
 

AGRICULTURAL COMMODITY SYSTEM - MAIZE (Ghana) 

LAND 

LABOR --------------------------- --------------~~~~~----- TECHNICALASITNE 

CAPITAL 

I TFACILITIES 

COMMODITIES /) 
UPPORT SERVICES I 

MANAGEMENT
 

I Ist. week, of December to 4th. week of February . It week of 

•Check delivery seed/fertilizer (government) 



I 

- - - -------------------------- - TECHNICAL A S S ISTA NCE I: 
I U 
I I 
I 
a 
a 
I 
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I 
I 
I 
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I I 
a* 

I a 
* I 
a U 

I 
Fields 12 Secure seed and fertilizer 

13 
Plant seed A 1 fertilizer 15 Weed 16 

March to 1lth. week of March
 

I>



- TECHNICAL ASSISTANCE - -------------.-----.------------------

~Arran e-storage/insecticides
 

d
15th. Apri~l to 15th._ Mayj. 2n week of July to 4th. week of September
 



--------------------------------- TECHNICAL ASSISTANCE ----------------

I I I
 

I I I
 

a Dry -rstore 23 Market 

Seur tra2 prttin/pocssngOrder fertilizer for next crop (overniment) 

lst. Veek of August to-1st. week of November
 



ATTACHMENT D 

AGRICULTURAL COMDITY SYSTEM-- SORGHUM (Ghana) page 1 of 3 

LABOR ECHNIKLlASS STANCE------------------------

EQUPMNT 

COMMDITISr 

SUPPORT SERVICES 

P are land f or see d in Fertilize with seeding 

let. to 4th weel le 4th.to 8th.week
 

* Oe'ha delivez seed/fertilizer (goverent) 



ATTACHMENT D (Cont'd) 
page 2 of 3 

. -------------- - TECHNICAL ASSISTANCE -------- ----------

hi 
8 

t I I 
I 

I I
 

9th. to l3th. week ._ 11 th.to 18th. wreek 19_lth. week (2th t "' 



ATTACHMENT D (Cont'd) 
Page 3 of 3 

----------------------- I TECHNICAL ASSISTANCE 

....... Ma ke 

-

c o I- o e an i 

22nd. week b le. 27th to 31st. week 

Benbow: USA]ID/Ghana 6/73 



------------------------------------------ 

LAND
 

2,-[',

LBOR \
 

I 

CAPITAL
 

EQUIPMENT/ 8 
FACILITIES
 

C0MM0DI::I:S]
COMMDTE
 

SUPPORT SERVICES
 

I 

ATTACHMENT E
 

AGRICULTURAL COMMODITY SYSTEM - UPLAND RICE (Ghana)
 

..... .. ..----------------.....TEC...I
TCNCLASSAC__,------------------------------

\I
 

Clear fields Select varieties Secure seed
 

Secure fertiliear 1 eetse-es 1 lwfed
 

14 Hand-broadcast seed Add fertilizer Disc harrow fields
15 16 to cover fertilzer)
 

1st. and second weeks



TECHNICAL ASSISTANCE ------......... ........
- --- TE-----------

Q7 hahd-broadcast (t oe ed (continue untli lst. week before Harvest) 

3rd. and 4th.weeks 



TECHNICALASISTNC ....- .... 

II 

I I 

I a 
I I 

I I 

S..
 

t .... lth. 24th.weeks- .5h ~hweeks_ 9I, to 



------------------------------ TECHINICAL ASSISTANCE ----------------------

Ie oPoietol~ahn rvd bas Prvd t a 

25h to 26hwe
 



---------------------------- TECHNICAL ASSISTANCE 

I ' I Provide market information
 

PrOvide storage facility
//-~~~~E 
 Provide storage facility,

' Ex ort market
/(olesale/retail)Store 
 / ill t r 
 .Transport
- / ( m e d) 6Domestic market
 

( who l e s a l e / r e t a l l 

taton _ Provide milling facility Provide transportation 

26th. week and beyond
 



ATTACHMENT F 
(page 1 of 2) 
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ATTACHMENT G
 

PRELIMINARY OUTLINE OF STEP-BY-STEP PROGRAM FOR U.S. ASSISTANCE TO AG SECTOR DEVELOPMENT - GHANA
 

PHASE I
 

ISSUE:
 

TO DETERMINE PRESENT STATUS/FUTURE INVOLVEMENT
 

OF U.S. ASSISTANCE IN AG SECTOR DEVELOPMENT - GHANA
 

ACTIONS:
 

A. Review/evaluation, present efforts E. 	 Informal consultations/negotia

1. 	 USAID Technical Staff tions
 

2. 	GOG Technical Staff (Mid-level USAID/GOG representa-


B. Summary concensus - current situation 	 tives)
 

(for feed-back use in design of 1. Overview - National plans,
 
future program, etc.)
 

programs, priorities
 
C. 	 Develop tentative options for future consideration
 

2. 	 Overview - Ag Sector plans,-

USAID Technical Staff
 

programs, priorities
 
1. 	Continue present efforts at current levels;
 

3. 	Desired U.S. assistance
 
2. 	 Increase levels of present efforts;
 

(major support - grains, with
 
3. 	Reduce levels of present efforts;
 

maize priority)
 
4. 	Terminate present efforts;
 

(minor support - other)
 
5. 	Propose new program/projects;
 

6. 	Combination of 5. and other.
 

D. 	 Prepare analysis/"positions" for options USAID
 

Technical Rtaffq
 



PHASE II
 

ISSUE:
 

TO PREPARE CONCEPTUAL DESIGN, METHODOLOGIES
 

AND PRELIMINARY OUTLINE OF OPERATIONAL PLAN
 

FOR MAJOR SUPPORT (GRAINS: !MIZE PRIORITY)
 

GOG REQUEST
 

ACTIONS:
 

A. Prepare conceptual design
 

(see working manuscript - TA/DA Staff Paper 

"agricultural commodity system") 

B. Prepare supporting methodologies 

(see working manuscript 

"agricultural commodity system") 

C. Prepare preliminary outline of step-by- step
 

operational plan
 

(see this document)
 



PHASE II (continued) 

ACTIONS: (continued) 

D. Determine parameters or dimensions of efforts involved, etc. 

YEAR Total annual Annual increase Annual increase Annual increase 
consumption consumption production (acres) - trad'l 
needs (tons needs (tons) needs methods 

1972 692,200 

1973 713,000 20,800 27,800 63,100 

1974 734,000 21,390 28,500 64,695 

1975 779,100 22,710 30,400 69,000 

1976 802,500 23,400 31,200 70,800 

1977 826,500 24,000 32,000 72,640 



PHASE II (continued)
 

ACTIONS: (continued)
 

E. 	 Determine available options for satisfying estimated annual additional consumption needs/
 

effective demand (estimated effective demand levels should be more realistic base for
 

planning, programming, etc.) -- see suggested listing below:
 

1. 	 Increase acreage under cultivation using traditional methods;
 
2. 	 Increase use of improved varieties
 
3. 	 Expand use of fertilizer, improved weed control and other "modern" production
 

practices;
 
4. 	 Reduce storage losses (in fields and post-harvest);
 
5. 	 Increase imports;
 
6. 	 Increase production of yellow corn/guinea corn for animal feed (to reduce derand for
 

white maize as animal feed);
 
7. 	 Increase production of traditional/non-traditional exports (cocoa, timber; pineapple,
 

etc.) and use additional foreign exchange earnings for increased maize imports;
 
8. 	 Encourage greater consumption of high-protein crops such as goundnuts, cowpeas,
 

soybeans;
 
9. 	 Encourage higher-protein varieties of high-starch foods (cassava, plantains, yams);
 

10. Allow diets to continue to deteriorate because of growing shortages of maize.
 

F. Determine most realistic combination of above (and/or other) options -- USAID/Ghana
 

staffs, local/foreign experts.l/
 

G. 	Make "dry run" test of "best option" determined under F. above (i.e., test each critical
 

element and sub-system of entire system against "operability criteria"--Attachment B-

in all GOG and foreign institutions involved); by "corn commodity team" of local/foreign
 

experts?
 

H. 	 Revise concepts, methodologies and data as warranted from "tests" under G.
 

1/ See Attachment I.
 



PHASE III
 

ISSUE:
 

DESIGN AND TEST "PROTOTYPES" OF MAIZE "SYSTEM" IN SELECTED AREAS UNDER REPRESENTATIVE CONDITIONS
 

ACTIONS:
 

A. 	 Select 3-4 areas for "small-scale" trial of "system" under actual operational conditions
 
(trials should not be considered as "demonstrations" or "research studies" by actual
 
applications of systems approach to small geographical areas). Areas selected should
 
be in "high potential for success" locations (if approach can't function in such areas,
 
prospects for poorer areas and as national-scale effort may be too remote for success).
 

USAID/GOG/other collaborators' staffs, consultants, et al.
 

B. 	Develop estimated annual needs/effective demand levels for selected areas; identify
 
available "options;" select "best option;" and prepare/implement detailed "action plan"
 
for each selected area. (At least two-year trials may be required to develop operable
 
prototypes.)
 

rSAID/GOG/other collaborators' staffs, consultants, et al.
 

C. 	Analyze experiences record of "prototype development" efforts acquired under B.
 

USAID/GOG/other collaborators' staffs, consultants, et al.
 

D. 	Redeisgn concepts/methodologies of "maize commodity system" as warranted from accumulated
 
knowledge, skills and experiences emerging from C., or abandon effort if there is over
whelming evidence that it cannot succeed, or that constraints which preclude its success
 
cannot be corrected.
 

USAID/GOG/collaborators' staffs, consultants, et al.
 



PHASE IV
 

ISSUE:
 

TO DESIGN AND IMPLEMENT A NATIONAL MAIZE COMMODITY SYSTEM (assuming the "prototypes" prove
 

to be successful and assuming the GOG favors and supports the effort)
 

ACTIONS:
 

A. 	 Drawing upon the skills, knowledge and experience acquired in PHASE II,
 
prepare a detailed "action plan" for a National Maize Commodity System.
 

B. 	 Test all elements and sub-systems of the entire system against the "operability
 
criteria (see Attachment B) and PHASE II experience.
 

C. 	 "Promote" a "National Campaign" through appropriate "mass media" means as necessary
 
to gain acceptance/support (premature "promotion" efforts should be avoided if at all
 
possible, pending "proving" the "systems approach" via the prototypes and gaining
 

requisite understanding, skills, knowledge and demonstrated competence in using this 
approach under local conditions).
 

D. 	 Assemble and organize the necessary resources and CHARGE!!
 

E. 	 Develop "commodity systems" for other grains such as rice and guinea corn, and for
 
other major food crops (cassava, yams, etc.) and for non-traditional exports (pineapple,
 
etc.).
 

F. 	 Adapt the agricultural commodity systems approach to other sectors, such as health,
 
education, etc.
 

(Above "actions"" to be undertaken by USAID/GOG/other collaborators' staffs, consultants, et al.)
 



ATTACHMENT H
 
(Narrative Supple

ment)
 

SYSTEM POLICY DECISION OPTIONS - MAIZE
 

The attached schematic of a "decision tree" for maize
 

illustrates some of the more significant policy/decision actions
 

throughout the seed to consumer system for maize.
 

As indicated, each policy/decision action taken (or not
 

taken) by a producer and/or governmental support service institu

tions involved, triggers a subsequent choice of options for each
 

succeeding step or stage in the system. Each of these decisions
 

(and the effectiveness of its implementation) can have a signifi

cant influence on the action immediately following, and all
 

subsequent actions in the system to the end of the crop cycle.
 

As an example, a choice of an "improved" over a "traditional"
 

variety could begin a chain of actions that has a high potential
 

for major increases in yield, provided this choice is not negatedi
 

by subsequent choices/actions which are essential for maintaining
 

the potential of the improved seed. For example, appropriate
 

fertilizers, weed control practices, insect and disease control
 

measures, storage and marketing can help to realize the potential
 

of the genetic superiority of the improved seed. On the other hand,
 

failure to use adequate kinds and amounts of fertilizer at appropriate
 

periods usually offsets the potential of the improved seed. Similarly,
 

any serious deficiencies of gaps in using appropriate insect and
 

disease control measures, and proper storage and marketing practices
 

can largely negate the improved variety potential.
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Usually,each of these significant decisions is "irreversible"
 

for the given crop cycle, i.e., failure to use the necessary kind
 

and amount of fertilizer at the appropriate time cannot be "cor

rected" by superior weed control, improved insects/diseases
 

practices, and so on. These practices can, of course, usually
 

prevent further "losses" that would probably accrue if they are
 

not used.
 

In practice, therefore, it is important to consider care

fully the entire array of options throughout the entire system,
 

including the "trade-offs" for each option, at national, regional
 

and individual farm levels, and in both the private and public
 

sectors.
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ATTACHMENT I
 

A GHANAIAN TEAM APPROACH TO DESIGN/IMPLEMENTATION
 
OF A MAIZE COMMODITY SYSTEM PROTOTYPE
 

For the technical "staff services" that might be required
 

to carry on with Phase II and beyond, and referred to as
 

"USAID/GOG/other collaborators' staffs," it is suggested that
 

a "working team" (not a committee) be assigned studying the
 

"maize commodity system" draft in depth and making needed
 

inputs, modifications, etc., to adapt it to the Ghanaian
 

environment.
 

This working team should, in my opinion, include the following
 

members:
 

1 Ghanaian agronomist - preferably in the MOA (Extension
 
Service?) who is thoroughly knowledgeable and
 
experienced in all aspects of maize production in
 
Ghana.
 

1 Ghanaian agricultural economist in the MOA or National
 
"planning office" and who is thoroughly familiar
 
with local/regional/national statistics, their
 
sources/reliability and interpretation, and pref
erably especially knowledgeable of grains (maize)
 
data.
 

1 Ghanaian marketing economist (or equivalent) - preferably
 
from the Grains Development Board and who is thoroughly
 
familiar with the maize marketing processes in Ghana.
 

1 Ghanaian research scientist - preferably a maize breeder
 
with the Crops Research Institute who is especially
 
knowledgeable about "improvei varieties" of maize
 
and their problems/potential, and possibly also
 
knowledgeable of weeds control and other agro
chemicals (other than fertilizer).
 

1 Ghanaian agricultural chemist (or equivalent) who is
 

familiar with the "fertilizer" problems/potential
 
of traditional and improved maize varieties in
 
Ghana (possibly present or former participant in
 

GAA520 Project?).
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1 Ghanaian "bureaucrat" who is thoroughly familiar with
 
the "bureaucracy" of the GOG, and particularly
 
with those institutions directly involved in the
 
"maize commodity system."
 

1 foreign expert(s) representing any other major collabora
tor in the maize effort (e.g., IBRD, UNDP)-
management expert?
 

1 USAID agriculture representative--Joe Goodwin, maintaining
 
the "low profile" and also serving as advisor on
 
the "systems" concept/methodology, etc., and any
 
other matters where he might contribute as time/
 
circumstances allow.
 

This Team would be primarily a Ghanaian Team and most of
 
the inputs--knowledge, experience, ideas, suggestions, etc.
 
should come from them and their contacts. They should
 
have the benefit of short-term local/foreign experts/con
sultants on special problems if and when they should arise.
 
It should be allowed the time and resources/cooperation
 
to carry on the many complex and difficult tasks involved
 
in doing the research, developing the prototypes, analyzing
 
results and re-designing the system.
 

It might be helpful and desirable, especially for Ghanaian
 

Team Members who might not have had previous training/experience
 

in "systems" thaory/techniques, to receive a "short-course"
 

training (e.g., 6-8 weeks) period at Harvard Business School,
 

A. D. Little, the Economic Development Institute (World Bank),
 

Battelle Institute, University of Connecticut or some similar
 

institution.
 

It seems to me that it is especially important to encourage
 

Ghanaian input/involvement throughout the entire maize commodity
 

system effort, and particularly in the specific details and
 

operational levels. The U.S. input/involvement, on the other
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hand, would seem more important in suggesting concepts, method

ologies, identifying available options, providing expertise
 

on request for problem-solving support, training, etc., rather
 

than design, preparation and presentation of complete "blueprints,"
 

with detailed "specifications" and other elements of an all-U.S.
 

product.
 

The Ghanaian Team suggested herein, or some comparable
 

group of wide-ranging talent/experience, should be able to
 

offer insights and experience, and suggest realistic approaches
 

to such functions as research, credit, extension, institution

building, production, marketing, storage and so on, not only
 

in the traditional more or less compartmentalized specialties,
 

but also as interdependent components of an integrated system
 

under actual operational environments. Even more important
 

perhaps, the Ghanaians would be acquiring skills, knowledge
 

and experience in the assembly, organization and uze of their
 

resources to resolve urgent problems through their own joint
 

efforts. Finally, of course, a Ghanaian Team would examplify
 

the present GOG leadership's highest-priority goal--SELF
 

RELIANCE.
 



ATTACHMENT J
 

ROSTER OF POTENTIAL SOURCES OF ASSISTANCE IN FOLLOW-UP ACTIONS
 

(1) 	the GOG decides to make a substantial
Assuming that 


effort to develop and maintain modern commodity systems for
 

selected food grains, incliuding maize, sorghum and uoland rice,
 

and 	commits the resources required for such commodity systems,
 

and 	(2) A.I.D., through USAID/Ghana, provides certain financial
 

and 	technical assistance in support of this effort, the GOG/
 

USAID may have need for additional technical/management expertise.
 

Among the potential sources that might be considered are the
 

following:
 

1. 	 The International Institute for Tropical Agriculture
 

(IITA), in Ibadan, Nigeria--a prime source for improved
 

varieties for conditions similar to Ghana, and for
 

advice/assistance in research problems.
 

2. 	 Research on improved varieties and more effective
 

agricultural research efforts by GOG institutions are
 

vital factors in the commodity systems. These issues
 

are not covered as such in this report since they
 

have been treated in depth in a separate document
 

by Cox and Breitenbach.
 

3. 	 EXDERIENCE INCORPORATED, a private consulting firm
 

in Minneapolis, Minnesota, has had recent experience
 

advising on cereals grain crops in EthiDpia under
 

contractual arrangements with the Mission. This firm,
 

or 
a comparable private consulting enterprise, might
 

be a "prime contractor" for technical and management
 

assistance for a grains program. The contractua?
 

arrangements could include an entire "package" of
 

services, phase-out of the consulting services at
 

the end of a predetermined time period. An arrange

ment of this sort would probably require minimal
 

demands on the small Mission staff.
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4. 	A group of U.S. universities with special competence
 
in cereals grains, such as Kansas State University,
 
Mississippi State University, Iowa State University,
 
the University of Nebraska, and others, might form
 
a consortium for a joint support effort to the
 
Mission and the GOG. Generally, the experience in
 
arrangements of this type has been that considerable
 
time and effort by Mission staff is required to handle
 
the many complex administrative details involved.
 

5. 	Because of his recent assignments in Ghana, including
 
the in-depth study of the Ministry of Agriculture,
 
and his excellent working relationships with many
 
GOG officials, Dr. Marshall Watkins is a key prospect
 
as a "senior advisor/consultant" for any major grains
 
program effort.
 

6. 	TAB direct-hire and consultant staff and the exten
sive AID/W "complement" of technicians include an
 
array of experience and talent that probably could
 
be tapped for a variety of assignments.
 

7. 	There are many other sources of specialized expertise
 
in all aspects of cereals grains commodity systems
 
in U.S. Government agencies such as the USDA, TVA,
 
HEW, etc.. and in many private enterprises involved
 
in the vast U.S. grains operations. Arrangements
 
could probably be made for such expertise through
 
AFR/CWR, other AID/W offices, or the Mission, as
 
appropriate.
 


