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Foreword 
This is an uncomn)nio book and a usefutil book. It is a product oI! talent and 

zeal, which is a poverlt i combination. It is based upon extensive Fiehl experience, 

certain techniques of planning and control, and stromg op ini, )s ah)Uot what is and 

what isn't sound. 

Earl Kulp has prepared t systematic workbook. It is unlike any other 

publication in this field. It is a coherent book of prescriptions and techniques. It 

tells how to do certain kinds of things. It explains why to d( them and what to 

cxpct-within liinits-from the doing. 

It is it book for practitioncrs and prospective practitioncrs-I'or agricultural 

planning specialists, project designers and managers, district and provincial 

agricultural olTicers, rural development oflicers, and for students preparing f(or 

practical work in agricultural development. 

This material inut be used with wisdom anid caution. Let me explain. 	 'he 

userwork stresses techniques. A serious engagement with the book will give the 

considerable competence in certain concrete methods of analysis. We believe these 

the volume. But techniquestechniques are usCfl or we wouldn't have published 

have a way ol capturing the gamc, of defining the situation, of diverting the mind 

from important matters which the techniques themselves (1o not address. 

Intrinsically sound techniques can be misleading in their effects. In this 

book, for example, excellent techniques are presented for analyzing the 

production characteristics of' a prevalent peasant farming system and( dctermining 

xiii 
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prospective ways to modify that system. The arrangcments and behaviors needed 
to implement the designed changes are duly noted and described. Manpower 
requirements, schedules and procedures are presented in an eminently sensible 
way. It does 1ot1'ollow that the recommen~ded primary societies will invariably 
work, that the project-levcl officials will be properly motivated, that certain 
necessary events will truly happen. Wihy? 

Basically because there are no universally reliable recipes for implcmenting 
solutions to large iutman problems. 

As Kulp states in chapter 1, this book does not proless to cover everything. 
It presents tilt analytical and procedural "Jasis for creating a new delivery sy'stem 
to improve a certain kind of' agriculture. The I'nus of' tile text is upon that 
delivery system, aild more narrowly upon certain crucial means of designing and 
installing it-upon determinate techniques of anldysis and action. '[here is always 
idanger that those who adopt this focus will overlook some important properties 
of" a particular socio-economic system of agriculture. The value of' this work 
depends upon tile validity of' its underlying assumptions, in specific situations. 

There are two of' these basic assumptions. One is that these are appropriate 
methods for simplifying some of the "buzzin', bloomin' confusion" of' the world, 
for ieducing it to amanageable scope, making it understandable, aiu providing a 
basis loor action. My colleagues who have reviewed this work in manuscript and I 
are convinced that what is offered here as a means of ordering certain slices of' the 
world is of' genu ine practical vate. 

The other basic assumption concerns "the way things work" and the ways in 
which the~' can be made to work. For example, chapter 12 presents certain 
interestill ,and potentially useful control tcChnicfucs. One of' them ;s called "tile 
critical path method" (C'NI). The description of' the method is both clear and 
careful. The author notes that the CPM approach to scheduling requires reliable 
stipulations of' all tile essential factors illa system of* action, and of' all the 
essential relationships among them. It requires, too, that we predict how long 
eaclh important activity will probably take, and what causal linkages will occur. 

In certain circumstances it is possible to meet these requirements of' 
dc'erminacy and predictability rather well, within the limits set by acts of' God 
and caprice f1' Yet mostnature. of' the large-scale applications of' PERT and CPNI 
techniques inour own society have been stupid and perverse, because the action 
systems to which they have bcec applied are neither very determinate nor very 

predictable-in other words, because many things don't really work in the way the 
tcclinique requires. 

This does not mean that "chapter 12 iswrong." There are cases where it is 
quite right, and thus where it is useful to conf'ront the fact of* its inapplicability. 
Trying out tile technique forces the user to face essential issues about how this 
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thing, this program or p,',,ecc1, is stipp)OSe (or assumed) to work. If the priect is 

sufliciently simple and dctermninatc-and the whole emphasis in this book is upom 

siilicHatio)n and standardizati l-then ther can be practical ajlications t" thc 

technique. When this is not the case, knowledgc of the techlique can sharpen the 

thinkin, and behavior or managers and controllers who innst in practice act m ,re 

intuitively and p"gmatically than a scheduling recipe will permit. 

Chapter 12 can he dangerous. So can other of the tech:iiqucs-phl.u­

assumptions in this bHOk. The\, can be dangerous because they are it kind of 
medicine, not be be taken withollt wise diagnosis and a careful reading of the 

label. In the wo)rll of development, people toc cf'ten take the medicine without 

reading the label, particularly when the mcdicine is technology and technique. 

Altogeher, this volume is a network of' painstakingly prepared techniques 

for designing and implementing rational strategies to improve productivity in 

peasant agriculture. Its bias is toward comprehensive, (ICierm i atc, simplified 
planning and control. This bias is frequently and plroperly qualified throuighlt 

the text. Those who ignore these qualifications and the limitatioms of this system 

of analysis will do so at their own pleril-but also at tile greater peril o.)f in tendei 

beniiciaries who will bear the costs of' any error. 
It is imperative that we build our ability to design and impIment practical 

arrlangemlents to improve the conditions of.t easant lgricutlturte and its practi­
tioners. This volume stands as a consequential contributiocn to that end. Whalever 

risk it presents must be balanced by the intelligence and the wishl( <if its users. 

William .1. Siffiii 

l)irector 

Internatiomal )e\'elopment Institute 
November 1976 





Introduction 

THE PROBLEM 

For the past 20 years, economic d(eClopillCelt has e)CCIndiectCd toward 

increasing overall (;NP. It was believed that if a nation could achieve an adequate 

rate of increase in overall GNP it wo(uld "take-ofl"' into, sCf-sistained groxvilh., 

By the end of the 1960s. many dcveloping na itl)ns found that Ihey had 

achieved respectable rates o )'veralleconomnic gr)vilh. The", also l'oliid, lwever, 

that unemploymen t and all its conmcirtiant misery had increased over tIha pcritd. 

The agriculture practiced by 90% of' the rural population was stagrinamt: most of 

the population had been untouched by modernization. 

Rural youths, despairing of' findinit a decent livin- on the land, were fl'l()(ling 

into the ranks of the urban iinemploved. )evelopment had lost sight of lhe 

people. The 1960s witnessed the Green Revolution which averted, at Icasl for 

some decades, the horrors of mass famine. But, as Robert S. McNamara, president 

of the World Bank Group, said: 

...increases in national income-as essential as they are-will not benefit the poor 

unless they reach the poor. 

1. W.W. Rostow, The Stages of Economic Growth (Cambridge: Cambridge University Press, 

1960). 

xvii 
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They have not reached the poor to any significant degree in most developing 
countries in the past. and this in spite of historically unprecedented average rates of 
growth throughout the sixties. Their nation may be developing, but their lives are 
not. The Miracle of the Green Revolution may have arrived, but not for the most 
part; the poor farmer ha; not been able to participate in it. Ile simply cannot afford 
to pay for the irrigation, the pesticide, the fertilizer....2 

Most Africani farm ers and milliocns 1l'Latin American peasants still do not 
use a ilowshare. Most peasan t I'armers (l0 110.t tse ;t pruning hooc k or have their 
own vines, fi, trees, or anv other cash h)rticulture crop. Not only have most 

peasant f[armers vet to benefit 'rom 20th century technology and ecol(oics, but 
ilost have vet to reach the level ol tcchnc )logy and ecc nomilic diversi fication 
comm mplace in ,Judea some 27 centuries ago. 

What Went Wrong 

Mhost developing countries have undertaken hi qh-spot rather than basic 
mcodernizatio n. This has generally involved a limited number o(1large physical 
projects: Factories, ro)ads, ports, educalional institutions, irrigation facilities. 
Thc W\'ho) bene fited by these projects were generally n Mre than smallm) a 

fractioln ol' the populat ion. The projects 
were Illainly capital intensive, in spite (1I 
the obvious need I'r lahor-in tensive projects in caf)ilal-short, labor-surplts 
deve loping countries. Some hiigh spcts of devehl)ing were thus created-sharp
 
peaks rising )tt of'a vast plain )If
unchanged basic agriculture.
 

On paper, most developing cotititries have agricultural development extetn­
sion services, cooperatives, and production credit schemes. Countries usually gave
 
lip service topriority Icor ag.rictilture. On tile whole, less than 20% of their planned 
investment was progra iiedlf1 iitltchure. Those countries which program med 
inre than 20% earmarked most of*it I'or inajor irrigation pro*jects."' The general 

agricultural services rarely reached more than 10- 15% of' the ru ral poptlation. 

The main causes o 'high-spot modernization are: 

Fixation on Industrialization. )evelopment was first viewed simplistically as 
a matter of building those things which developed natio ns have--if enough 

2. Robert S. McNamara, "Address to the Board of Governors of the World Bank Group" 
(Washington, ).C.: lHRI), September 25, 1972). 
3. United Nations Department of Economic and Social Affairs, Developnent Plans Appraised 
(New York: United Nations, 1965), pp. 34-35, 51. 
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factories could be built, all the Surplus labor comld he hired off tihe peasan farls. 
It was found that even excel)tion aly high rates o industrializatin did not create 
enough jobs to make a dent in a growing rural labor surplus.4 

Fixation on Tractors. Another simplistic view was that modernization of 
agriculture could only take placc hby copying the farms of modern inlstsrial 
nations. This meant that peasant were consilered a Ia o1'farms not lcus 
development. Subsequently, we have learned that peasant larmis can produtce most 
crops just as efficiently as large-scale commercial larms, using less capital and 
emploing more sur)lts labor.' 

MNanagement-by-Monumentality. Large and highly visible projects tend to 
move along better than small, scattered projects which deal directly with peasants. 
Management is a scarce resource in developing countries--perhaps scarcer than 
capital. La,,,cconstruction jobs are run by high-priced foreign engineering firms. 
They also tend to command the atlention ol' innisters and top civil servants when 
urgent decisions are needed. Projects rendering services to peisants are undramatic 
and easy to ignore at the top decision-making levels. Their limited local pro ject 
management stall is rarely supplemented, except by a few l',Freign technical 

advisers. 

Ignorance About the Peasantry. Projects providing services to peasan ts are 
generally undertaken without professional surveys of the existhtng state of, 
agriculture in the area, such as rops, typical acreages, yields, and lal,,r 
requirements. 

Unadapted Transfer of Program Management Techniques. Across ti Third 
World, technical assistance has sought to reproduce the insti ttio,ns anl the 
formal program management techniques in developed countries-the )anish 
cooperative system, the US Extension Service, the supervised credit system of the 
US Farm and Home Administration, etc. Young pro'fessionlds frm devehping 
countries att-nld schools of agriculture in the US and the UK to learn how to 
manage extension, credit, and marketing. Institutions and management techniques 
suited to serve 200- to 430-acre farms in Iova and Wisconsin are not suited to 

4. Edgar Owens and Robert Shaw, Development Reconsidered (Lexington: D.C. lleath, 1972), 
pp. 51-70; see also G. Hunter, Modernizing Peasant Societies (London: Oxford, 1969), pp. 
99-101. 

5. Owens and Shaw, Development Reconsidered, pp. 51-70; see also World Bank, Agricultural 

Sector Working Paper (Washington, D.C.: IBRD, 1972), pp. 25-30. 
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serve 5- to I0-acre farms in developing countries. Many of the failures to reach 
large numbers of farmers may be traced to the uncritical application of' US or UK 
extension, credit, or coop doctrine. 

Some Notable Exceptions 

Several countries have achieved basic rather than high-spot modernization 
and have effectivcly concentratcd on raising the productivity and standard of' 
living of the peasantry. 6 

Taiwan has perh aps the most compreitensive institutions and services 
Specifically' adapted to peasant agricUlturc. Land pressure is intense; the average 
farm is less than one hectare. Yet the average farmer is installing electrical 
appliances in his brick home, sending his children to secondary schools, and riding 
aImotorcycle or a rototiller-drawn wagoil to town. 

Korea has followed a pattern of devclopment similar to Taiwan. 

Egypt increased yields by over 30% in the decade following its compre­
hensivc land reform of' the I950s. 

Ceylon introluccd a yield-raising package to 72% of its rice acreage in less 
than five \,ears. 

Senegal introduced a comprehensive lood-and-cash crop improvement 
package to most of' the farmers of its central Peanut Basin, plus I'airly 
comprehensive service institutions, in less than five years in spite o1' a rural 

literacy rate of1less than I0%. 

Madagascar raised rice yields over 70% on 45% ol' the farms of' its central 
7Rice Basin in five years. 

Tht,' cases are instructive in several ways. Taiwan and Korea demonstrate 
that basic agricultural development can ultimately produce a decent standard of' 
living on a onc-hectare farm. They show the kinds ol institutions and activities 
most approlriate to the advanced stages of basic agricultural development. They 
are the products, however, of' more than six decades of' development. While 
providing useful examples of' the advanced stages of development, the)- do not 
offer many use flI lessons about the preliminary and intermediate stages. 

6. Earl Kulp, Rural )ievelopmi'nt Planning (New York: Praeger, 1970), pp. 103-22 (on Taiwan) 
and pp. 170-86 (on Senegal and Madagascar); see also Owens and Shaw, Development 
Reconsidered (on Taiwan and other countries cited). 

7. Republic of Madagascar, "Programme de d~veloppement de la productivite agricoie: Note de 
synthese," mimeographed (Paris: Socit6 d'Assistance Technique et de Cooperation, 1970). 
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Senegal and Madagascar provide a useful guide 1Ir niost deve]hing 
countries. These programs achieved rapid results with in the CConitritints acl 
Conditions typical of the least developed countries. Prhoranis in bth countries 
wcre conceived and managed by SATEIC (SociM' d'A.id' Ti'chniqu0 it ,h 
Coop 'ation) directed l)y Francis Bout. The concepts and techniques this,,1' 
volume draw heavily on the Senegal-Madagascar experience and oin the "action de 
masse" approach. 

OBJ EC'TIVES 

Distilling the experience of those countries which have successfullh 
modernized basic agriculture, this volume pIresents a new delivery system strategy 
and the techniques for managing it. 

In its broadest compass, the system of concern Clel)x ()f 
basic analytical 

t0 us is the whc nC 

c oncepts, policy, strategv, tactics, inst it utions, and iC'wcedures Im­
providing all the necessary services thiat will induce alnd enabl' peasait is t) 
modernizc, to overcome their technical and commercial backwardness, )r., ,ts 
Raanan Wcitz )utS it, t0)change from peasant to fariler.,
 

Within the framework of that concern, 
 this voltnie pr'esenis essential
 
man age cient tools, the concepts underlying these tCols, and ;a series C)f
 

qluantitative techni(lues t
and Fl'\dv rigorotus decision tCoCo..'\lso peSe'itll-C I 
num)r o* nonquantitative tech niq ies--l roced urcs ,rchC Cosi iig beltwevil illtl
 
options.
 

QuantitatiVc techmn iques arc provicided fo" tile IC0dlowing anal'scs: 

Farm System Modeling. Assembling dalt IC give a complete VeC C.)il)act 
picture of a farm as a system. 

Farm Programmiing. )etermining the optimum program for a farm-the 
combination of crops and techniques that w\'ill maximize inco)Ie (exercises 
provided). 

Computing Project Outputs. Vith farm prgram inlg inl'0 rniat i and basic 
assumptions about the rates of adoption and expansion determining, year by year, 
the numbers of farmers to be reached and the increascd production and income toC 
be projected (exercises provided). 

8. R.Weitz, From Peasant to Farnmer (New York- Columbia University Press, 1971). 
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Computing Storage Requirements. Determining seasonal peak multipurpose 
storage requirements for a multicrop project; letermining working capital 
rcquiremcnts using essentially the same procedure (exercises provided). 

Computing Project Inputs. On the basis of projectcd adoption and 
expansion, determining project requirements Ior manpower, supplies, equipment, 
and buldoel (exercises providcl). 

Computing Credit Expansion. On the basis of the farm program and the rate 
of LdO 1)tioI n11(1 Cxpansi( Il, dle term ining overall project credit requirements 
(exercises providel). 

Computing Costs and Benefits. Combining all pro ect figures to letermine 
project tnt benefits (exercises provided). 

Project Scheduling. Learning the basic arith metic of CPl scheduling and the 
techniques of drafting a CPI network in a1riculttire (exercises providCd). 

Field Agent Work Scheduling. Determin ing field agent dutiCs month b\ 
im noth and time re(lUirccl for them, and rescheduling to achieve the best work 
pat tern (exercises proviled). 

No)quanti tlti\,e techniques arc provided for tile following analyses: 

Choice of Innovations. l)etermining which yield-raising and bottleneck­
breaking innovations should and should not be included in a standard zone 

package. 

Marketability. )eciding which crops should and should not be consi(ered for 
expansion in a fa rogl'tram onl the basis oF"prospective lcmad. 

Phasing of Innovations. Considering whether the promising innovations For it 
zonc shot (dbe in trolduced all at once or phasCd ovcr scvral y'ears. 

Choice of Agents. )eciding what kind of Field manpower is needed to service 
a package of innovations. 

Choice of Extension Tools. )etermining the most cost-effective mode of 
selling and training for a particular innovation package. 
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[ie emphasis is on saving management time and minimizing tile need Ifor 
scarce managetment rcsourccs by avoiding the ncedless paperwork, rew\riting, 
reconsidering, Conl'erencing, calculating, rTcalculating, and Other simil.r acti\'ities. 
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1 
Basi.c Systems
Concepts 

BACKGROUND
 

Over the past 30 years, a groving onslaught of increasingly novel and 
complex problcms has overwhelmed tie analytical capacity of' traditional 
disciplines. To deal with thesc problems, a body ofI decision tools collectively 
cadled systems analysis evolved. Included are Some hihly soplisti:a ted m.1hemat. 
cal 	techniques that can only lie perfornied (il pweri'ul ccnpc ' and sccie 

relatively simple analytical procedures.' 

The Systems Approach 

A general systems approach: 

1. 	Defines the scope of the problem and its objectives 

2. 	 Defines the relevant svsteni and builds a model of it 

3. 	 Formulates iaternative solutions which may be either combinations o[ 

different activity systems or dilferent systems con figuraltionls 

4. 	 Selects an optimum solution by applying Ihe model and evaluating restl. 
on the basis of' o).jctives and other critcria 

The systems approach dif*fcrs from the traditional, c,mt c cn -set ise app rc ach to 

decision making. Common sense tells us to plunge right into the problem and 

1. For further discussion of any of the points in this chapter, see Eart M. Kup, Rural 
Dewelopincnt Planning (New York: Praeger. 1970), pp. 5-7, 8-11, 631-32. 
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ro0e liIUpwith lan 	 anSwer. For most (lav-to-(lay decisions, this is tie right 

approach. The systems approach requires a rigorous exercise in definition, in 
abstractimli. The problemT is approached with a highly forial intellectual 
wardarlce, slowh' closing in on the prolblem with decreasing concentric circles of' 

analysis. 
Traolitional problem-solving approaches have not worked in basic agricutlturc. 

lhc problem of irnodern izing peasant agriculure is highly complex and still novel 
to many goVcrnnlelt:, which have ncglccted it or failed in their First attempts. It 
cert ainhv merits a systems apprcoach. 

Elementary Systems Terninology 

SYSTEINI 	 A set ol entities and their attributes bound together by a 
defined set ol interrelationships and a Idefinecl set of" comimon 
objectives within a definable boundary. 

1NT'I II1:S Objects, flo ws, activities, or events taken individually or as 

or ELNI:EINTS groups or classes. A single entity may constitute a subsystem 
With its own objectivcs contribulting to tle overall system 

objectives. 

AT'TR IBUT'S 	 'ITle mathematical or logical values of clements that are relevant 

to the objective (1' the system. The internal variables oft the 
system are the set o 'values of, attributes within the system
bcundary. 'l pgether they constitute the staleo/the system. 

111]-CTIVI 'S The criteria f"or the optimum solution of* the problem at 
hand, by wh ich system performance is judged. The size and 
complexity of a system depend on the breadth of1 the 

problem being consilered. 

1:NVI RONN IENT 	 The set of all entities whose changes in attribute values may 

affect the :;tate ol' the system, or whose attributes may be 
afected by changes in the state of tile system. These 

attributes are the externalvariables of' the system. 

IN1)1"TS 	 Changes in external variables which affect the state of' the 
system or which are primary generators of' changes inside the 

syvstcln. 

OUT'PUTS 	 Clanges in external variables caused by changes in the state 

(31 the system. 

MOI)EI. 	 An abstracted, simplified statement ol' tile system as it exists 

in the real world. It icentifies those entities, attributes, and 
interrelationships relevant to th2 objectives. 
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Consider a farm as a system: 

The ELEMENTS are crops, each a sulsysten. Each crop anod livestock 
variety raised on one farm s an enterprise. 

The ATTIBUTES of" the croqps are labior and input requirci enlnts, ict arcs 
cultivated, yield, and price. The ATTRIIIUTI:S c I'the fa n ts a \vlh ic aliC 
land and labor available. 

The OBJECTIVE is to maximize net income while guarantlcing en migh I'c 1 
for the family. 

The ENVIRONMENT includes the various instituitions which sCrvCthe farm, 
providing it with supplies, a market, credit, etc. 

The INPUTS are capital, production supplies (e.g., seed and fertilier), ald 
possibly hired labor and irrigation water. 

A SYSTEMS VIEW OF A DEVELOPME NT PRO;RAM 

Overview 

Evyc systcm must )e defined in terms o1' its objectives. Only by knowin. 
the objective can tile relevant elements, attribuitcs, and in terrela tion slips he 
known. 

To understand the ob.icctives of' a devehlopment program taken as a systein, 
its client system must be understood. E'erV dC\lopmcnt prc cgrlm's b.jCici\.e is to 
change the state of' tile system of' a set of' clients, to, make a grttp o 1 pecpfle 
richer, smarter, healthier, moi"e mc ile, more secilue I'loli clilllt., ()I' incte 
tax-paying. The clients of' an agricultural d(evelopnieni progral arc grocps 44l 
farmers. The client system o1 the agricultural rog-iailn is c )nipc csl ol, lhe 
aggregate of' elements and at tributes lescribld above. 

Inputs Outputs Client 

System System 

Often the program system achieves its ultimate objcctive of' changing the 
state of the client system by working thirough ihtermediate client systvms. An 
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agricultural program might deal with farmers directly, or it might deal with 
institutions such as banks, cooperatives, and agribusiness firms. These institutions, 
operating Is systems, improve the state of the farmers its a systelYa. 

osogram mputs oftps Client 
Syte mstem System 

Oapd i p dnsputs 

Intermedi.te
 
Client
 

System
 

The principal inputs to, the pr, gram- system are resources, particularly money 
anld 11a11l)0%wCr. Its tLutpults m1ightl be Chlaracterizcd as services. The (-,utptts Of 

The strtulprogram systemscanbeiiputs ststees.n1 bydclienit 
Controlling te progra systerr is management system. Its inputs ar data

aild its ouLtpults 11T decisions. 

• €' "€ "' Manatgetrivia 

/ System 

]Data\ 

/ Decisions 
It\ 

InusProgram Client 

Inpts ' System "- System 

Inner View 

The structure of'program systems can be identif'ied by defining the cemients, 
attributes, inputs, outputs, andl interrelationships. 

http:ststees.n1
http:Intermedi.te
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The elements of' i program are generally projects; sometimes there are 
intermediate subprograms. Projects, taken as systels (subsystems of programs), 
have tasks as their elements. Pr,,jects, and in some cases tasks, can be divided into 
thrce basir types. 

I. Operations Projects or I'asks .wnerally have their ontput a directas 
ser-vice to clients. In a basic agricultu ral zolle proijett , sofn1" tasks in-;:ht he t 
deinonstrate, make loans, dlist rIibtle su pplies, imilla I,''n!nners . lmd ci,k'ct C(' Is5.I 'ihe 
relevant attribites mightli he iiUnbers ! I':arners serviced, u.tnilliuts urinlishcd 
(!oa1iis, Nupplies, erps), nlllers ot, agents, costs o)f ageitis, aid costs (If'supplies. 

TI'c key output at ribule, arV: 

Volume: the quiantity (o service transactions 

Coverage: the nunmClr and percenta.ge l clients and c mlmuniltics icached 

The key input attributes of operations tasks are nulmnbers and Costs o1' Icrsonmel, 
supplies, equipment, and buildings. 

2. Supporting Projects and Tasks sustain oi increase operations and provide 
inputs other than moncyV. Supporting tasks ()F a basic agricu liural zone project 
r 1ight, to irain stall', o.Iild warehouse's, aid procure supplies and c(ltipmrlei. 
Relevant attributes might be nutimbers of Staff trained, inumlbei' OF instru ctors and 
training sessions, square meters of storage constructed, and tie cost!; (f' these 
activities. Behind a basic agiricul turIa zme project are supportlling projects, such as 
supply processing (c.g., feirtilizer mixing), crop pr,,cessini, anod stafl eicalion 
(schools 'or extension and coop peisonnel). 

3. Preparations Projects and Tasks lati'ch or iliprove tihe strtucture o1' 
supporting or operations priojects or tasks. Quanuities art ir'releVanl; tihcir 
structure is a network of tasks or activities which must be accomplished hy 
certain deadlines. Research projects, surveys, studies, revisions of regulatins, 
design of' major facilities, and construction o1 ma ujorfacilities are examles of 
preparations projects. Their key attributes are cvents and deadlines. 

Objectives, Efficiency, and Effectiveness 

Objectives and outputs should not be confused. The ob)Jective or a I'actory as 
a system, for example, is not just to produce outputs but to produce them at a 
profit. The outputs are only part of' the system's objctive. 

Objectives have been mentioned in terms of* changing the state of the client 
system. For an agricultural program (and operations project) this means incr'easing 
farm income and/or production. Providing a given number of' demonsiiations or 

http:percenta.ge
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loans or a certain amount of supplies or training does not necessarily increase 
farm income. Only an actual increase in farm income matters in determining tile 
effectiveness of the system. 

How is the performance of a system measured? Beginning at the task level, 
efficiency is measured by looking at the ratio of outputs to inputs. A task system 
which produces 20 demonstrations per extension agent is obviously more efficient 
than one which, with the same resources, produces 10 demonstrations per 
extension agent. But one task alone is not enough to produce the objective of 
increasing farm income. To measure effectiveness, the ratio of income increased 
to the total inputs of all the tasks is necessary to achieve the objective of 
increasing income. 

Program Budgeting and Cost-Benefit Analysis 

Government budgets have traditionally been structured along organizational 
lines, broken down by department, division, branch, etc. Studies show that it is 
generally impossible to judge effectiveness and often impossible to judge 
efficiency with such a structure. In agriculture, the services are often performed 
not only by different departments but also by different agencies. 

A new kind of budgeting has attempted to overcome these and other 
resource allocation problems-the llanning-Programming-Budgeting System 
(PI'BS). It features: 

A new structure of' government budget accounts 

A multiyear planning exercise preceding the annual budget exercise 

Special studies to consider major long-range alternatives 

A stress on resource allocation based on cost-effectiveness and cost-benefit 
analysis 

The first three elements make PPBS possible. The payoff comes with the 
fourth element-better resource allocation. 

In program budgeting, programs and subprograms often cross organizational 
lines in order to organize all the resources necessary to achieve certain objectives. 
A key feature of' this book is the integrated project which pulls together 
extension, credit, cooperative supply, marketing, storage, and whatever other 
services are necessary to get results on the farm. The integrated project permits 
evaluation of effectiveness, which is impossible in the conventional one-service 
agricultural project. 
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MANAGEMENT AS A SYSTEM 

General Structure 

Management is a system whose elements are decision nodes-separate 
decision exercises bound together in a network. 

Decisions 

Each decision node has three kinds of attributes. 

1. Logical. The processes involved in making decisions, interpreting data, 
comparing and testing, an( determining the areas where judgment is to be 
exercised. Taken together, the logical attributes of all management systen 
elements constitute the logicalsubsystem. 

2. Social. The roles of various parties in decision making, which together 
makc ip the socialsubsystem of management. 

3. Data. Gathering (lata, making computations, and developing the stan(lard 
forms and documents required for decision making together make up 11-c data 
subsystem of management. 

The decision elements apply to three major categories of decisions. 

1. Policy. "Whenever A occurs, do X." These decisions specify rules by 
which further decisions and actions are to be handled whenever certain conditions 
occur, no matter at what time. 

2. Planning. "Assuming A, B, ncl C, do X in time period no. 1, Y in time 
period no. 2, etc." These decisions specify the activities and allocation of 
resources for specific time periods. Decision exercises which do not specify 
schedules and resource allocation constitute policy, not planning. 

3. Coping. "Now that A has occurred, do X." These decisions specify what 
or how action is to be taken in response to unforeseen events. They deal with 
anticipated possible or probable deviations in policy and planning. 

These three types of decisions make up the policy, planning, and coping 
subsystems, respectively. 
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These decisions arc made chiefly on the basis of data inputs involving: 

1.Research. These arc data sought out initially for policy and planning. 

2. Feedback. These arc data contintously required on the progranm and 
client State of' the svsterm. Fetlfback involves: 

Mollitoing: watching the J:rogran Sum.c of th,":vy!;t ':n e'ld i's p-rl',ir­
nllitlut'
 

"vahltating: va 
 hing dh, clent stale of the system III 'egard to the 
l''b ccive- .,,:, ie!.Ow , 

of'II;teni itia'lhe ,ei,.tt (I th:: ,.gclitt \Mcill decls,:lls: (1) ;losct ,' . 
directly on the opgranl", chari.tcrized as pruq'ram dcstqr decisions, establishing or 
mld; i'yig the clertlent,, ,rtiribV:;, orf interItC-k:,Mshipis l'ille progi am; andI (2) 
resource allocatlion decisions t-stablishing or modif'ing the kinds ,rndquantities of' 
resources ging into the progrant. 

Objectives md the Measurement of Perfornance 

l)efining, ,oblectivCs andi mc-Isuring pc,'ormance in a manageme tsys'em is 
considerably more dilfl'iclit than in a program system. Ideally, the ob:cicctic1e a 
managementlt stein optimize oiis to the state the program s*stem just as the 
Objective o,[a program system is to optimize the state of the client system. One 
cannot argue with such a statement, bt it leads to circula- reasoning. The
 
optimum state (,fa prograin system 
must be defined by the management system,
 
putting us back where we started.
 

More simply, a "good" management system 
 produces "good" decisions.
 
Sonc assumptions must be made to( determine what "good 
 lecisiotns" arc. A good
 
or sound decision is the result of irrefutable logic applied to adcouate data. A
 
sound decision, of course, may prove to be wrong. Sound decisions must be based 
on what will probably happen, and occasioialliy the iiaproblbie happiiens. 
Nevertheless, the logic haust be as comprehensive and coherent as possible. 

The first criterion of' management system performance, then, is the 
application of irrefutable decision logic on adequate data. 

The second criterion is timeliness: decisions arc made when the program 
needs them. 

The third critcriO: irifif-ut. In addition ioa flow of data, a mnaagemen 
system has inputs in the form of management time and talent. The number of' 
people and the amount of talent and time available to give to decisions are 
limited. Management in less-developed countries is a scarce and fixed asset. 
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Keys to a High Performance Management System 

Some management systems fail to perform in varying degrees because they 
waste management talent, substitutc snap decisions for logic, fail to have 
ncoq;i'y data available, and fail to make decisions when needcd. 

The following approaches can minimize thesc 'a-ilures and improve the 
management system. 

1. Comprehensive Design. 'There is t tendency to define a mnalgemlntlt 
system in terms of only one or two of the three attribute subdsvstems. 
Governmcnt manuds or circulars may lay tut the sy ,,'n: s ctIv i-, :.0,; ,i \d,, 
is to make decisions (the social subsystem) -r the rcqtuired forms (the patierwork 
clement of the d:tta subsystem). As a restilt, partiCipittits may .isit ioe dala, or tal 
to provide crucial information. A corn prchensivc design can help eliminat, these 
problems. 

2. Balance of Policy-Planning-Coping. Policy-planning-coping form a pyra­
mid. One effective planning decision eliminates the need for several Coping 
decisions; one sound policy dccsiin can eliminate several )lanning and cphig 
decisions. In devcloping coUntrics coping decikions take up most of the top 
administrator's tim-e. Plann iiig and a well-dc ined policy is nelecd to iliflin ize 
coping and to allow it Io occur at the lowecst possible level. Mlany coping d'cisions 
must inevitably be referred to the tIpcr echelolu; of m nalilgeclmit, particularly in 
the early stages of a program. Unless efficieint trmbleshooiing procedures are laid 
out, projects will bog down in their early statges as the ttnexpectecd invital~v 
occurs. 

3. Minimum Participants and Paperwork. One of the best ways to 
economize on management is to minimize the time that managers spend in 
meetings and in reading and analyzing documents. EquailV important is 
paperwork discipline. Forms should be structured so that the data and analysis 
discussed at one meeting are confined to two sheets; it is tsudly impirl'actical to 
work from more. 

4. Segregated Decision Steps. To keep participants anId paperwoik to a 
minimum, the decision process should be broken down into as many separate 
steps vs possible. Higher-level policy exercises should piovide planners with 
.uid:iw:e. and stralegn-. ,ltions ,.h:ouh be dcteiiuinted belore much compitation is 

done. Details should be carefully reviewed at the lower levels before broad plans 
are presented for high-level approval. 
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Limitations of the Systems Approach 

Systems models and decision models can easily acquire a false aura of 
determi,ism. Systems models usually define stages or phases of activity, thus 
providing useful analytical and planning concepts. But the conccptual proposition
that phase A is followed by phase B does not imply that phase B will inevitably
follow phase A. Unless conditions and programs arc right, phasc B may not come 
for cleca(Ccs-indced, phase B may never come.
 

I)ccision models present 
a similar paradox. A good decision model, when 
applieci to valid da-., will produce a sound decision. But a sound decision is not 
an assurance of desired results. (Note, however, that by definition an unsound 
decision leads to a failure.) 

A sound decision followcd by careful testing gives a high assurance of 
success. Sound planning should be interrelatted with gradually broadened testing.
Each stage of testin.g provides feedback for better planning and decision making.
Testing i:,nlrovcs the data base, reveals neglected aspects of problems, and 
confirms sound planning. 

SUGGEiSTED READING 

Cleland, I)l. and King, W.R. Systemns Analysis and Program Management. New 
York: McGraw-I lill, 1968. Provides background on the program management 
approach. 

KulIp, Earl. Rural Development Planning. New York: Praeger, 1970. 
Mansfield, E., ed. Managerial Economics and Operations Research. New York:
W.W. Norton, 1970. The most comprehensive, lucid, and inexpensive text on 
nlodern Illanuncent t lols. 



2 
Agricultural 
Development 
Systems Dynamics 

INNOVATIONS AND INSTITUTIONS 

asic Na1icultu ral devCIlpment involves tile dynanic interplay between 

institutions and innovations. Innovations increase a peasant's income and his 

ability to assimilate rurther innovations. Yet unless there are institutions to 

support innovations, farmers cannot adopt them. Reciprocally, institutions 

require innovations to catalyze their own development.' 

The Nature of Innovations 

The basic means of agricultural development is in novatiol--an income-raising 

change in one of' the interrelationships of the farm as a s\stcm. There are three 
general types of innovations: 

1. Yield Raisers. New inputs such as improved seed or ireeding stock and 

agricultural chemicals, or new practices such as earlier planting and sowing in 

rows-all related to a single enterprise. 

2. Bottleneck-Breakers. New equipment or irrigation that o\'rcomcs labor 
and other botticnccks and permits expansion of one or several enterprises with 
cxisting r-sources. 

1. Earl M. Kulp, Rural Development Planning (New York: Pracger, 1970), pp. 43-44. 
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3. New Enterprises. Planting a dilTerent crop or switching h'om primitive, 
casual production for home consumpition to improved, expanded, cash-market­
oriented product ion. 

Factors of Development 

Arthur Mosher has defined ten flactors of agricultural development.2 Five are 
essentials, factors which must be prcsent before any farmer will adopt an 
innovation. The others are accelerators, factors which may or may not be 
necessary to get all suitable farmers of a comlunity to adopt the innovation. 

LSSENTIALS 

1. New Technology. Innovation irust start from a new technique of 
production or marketing which has been proven feasibh' oil aipeasant farm its well 
as on a research station. Agricultural dcvelopment requires a constant flow of 
such new tech noh gy. 

2. Markets. For any partial or complete enterprise innovation, there must be 
a market with three attributes: 

a. adequate demand for the crop; 

b. a system of collection and distribution; and 

c. farnierconfidence in tile system and the dcnauid. 

3. Supplies. Improved seed, agricultural chemicals, or other inputs or 
equipment required by the ir.,ovation nILitsbe available in the community when 
Ieeded, technically effeclive (i.e., dependable in quality), and economically. 
priced. 

4. Transport. Access to and from the farm must be adequate for the crop 
under innovation. If the innovation involves cattle with no bulky inputs, for 
example, no roads may be needed. If the innovation involves fresh tomatoes for 
tile metropolitan market, a paved road must come close to the farm. The quality 
of the access needed in te:ms of year-round drivability, size of vehicle carried, and 
sioothncss of the roadbed depends on the crop. 

5. Incentives. The returns ti) tile factors of production, land, labor, and 
capital must he adequate to motivate the farmer to innovate, in spite of the risks 
inherent in agriculturc. 

2. Arthur Mosher, Gethuin AgricultureAloving (New York: Praeger, 1966). 
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ACCELERATORS
 

1. 	Extension. To get 'armcrs in a community to adopt an anivao\'t, 

organized effort may bc necessary to:
 

a. 	 inform them about the potential innovation; 

b. 	 sell them individualy the idea of trying it; and 

c. 	 train them in the necessary skills. 

2. Production Credit. To finance an innovation, one or more of the 
following kinds of credit may lbenecessary: 

a. 	short term for crop production inputs, repayable at harvest; 

b. 	 medium term for equipment or small farm improvements, repayable in 
two to five years; or 

c. 	 long term for irrigation or other major farm imprtz''cmcn ts, repayable in 
over five years. 

3. 	Group Action. In developed countries %%,here farms are fro(m 50 to 500 
hectares, one can economically senld highly tainCd extension agents, stppl. 
salesmen, crop buyers, and bank loan officers t,deal with individual farmers. It is 
not economical to do so 'or peasants onl onc- t()fivc-hectare I'arms. Pleasan 
agriculture nccds a delivery system different from that used in modern 
commercial agriculture. Economical services can be provided only fy dealing with 
pcasants in organized groups. 

4. Land Devclopment. To promote an innovation or innovation package, it 
is sometimes necessary to expand available land or improve existing land, to build 
new roads, clcar heavy trees and bush ()f malaria and tsetse fly, irrigatc land, 
terrace it, or provide other conservation works. 

5. Project Planning. It is sometimes necessary to establish an explicit pr( ccl 
to promote an innovation package, outlining expectel targets, res)onsilbilities of 
various staff and instititions, resource allocations, and work schedules. 

Some innovations nccd all the accelerators and some need none. Ilybrid 
maize, for example, has spread across large areas of'lhailand, Indonesia, and East 
Africa with no project planning, land developmcnt, gro.t action, productoin 
credit, or specific extension effort. Cotton in Northeast Thailand and tea in l.ast 
Africa, on the other hand, rcqui,'cd all five accelcrators. 

Each proposed innovation must be examined to dcterminc which accelera­
tors are necessary. A few generaliiations, however, arc possible. l)istribution of 
improved seed may require no accelerators. Distribution of' othcr improved inputs 
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may require only a small amount of extension plus some production credit. 
Promoting a new crop may require extension, credit, group action, and planning. 
Ilorticulture generally needs all five accelerators. 

Institutions and Services 

For any innovation, the ten factors of development may be supplied by 
different institutions. For example: 

Technology: research departments of ministries, agribusinesses, agricultural 
faculties 

Marketing: cooperatives, local merchants, agribusinesses, marketing boards 

Supply: cooperatives, local merchants, agribusinesses, public enterprises 

Transport: national and local public works agencies, local authorities, 
railroads, shipping firms 

Incentives: governmental price support agencies, established markets, com­
munity social structures 

Extension: extension services, community development services, coopera­
tives, agribusinesses, voluntary associations 

Credit: ban ks, cooperatives, agribusinesses, moneylenders 

Group Action: cooperatives, extension, community development agencies, exist­
ing social structures 

Land irrigation departments, agricultural engineering services, land 
Development: cooperatives, settlement authorities 

Planning: ministries of agriculture, planning commissions, regional develop­
ment authorities, interagency committees, local associations 

For some innovations, each factor may be provided by a different 
institution. There are no set rules for the overall organization of necessary 
services. In principle, there are some organizational advantages to providing as 
many services as possible through multi-purpose cooperatives. In general, 
however, a variety of combinations may offer promise in any given country.' 

Development of peasant agriculture requires a particularly strong institution­
al structure for core services: (1) extension, (2) supply, (3) marketing, and (4) 
credit. These services require continual interaction between the institution and 
the fanner. The development process can be viewed as one of building the 
capabilities of these service institutions through a series of catalytic innovations. 

3. Kulp, Rural Development Planning, pp. 72-76. 



AgriculturalDevelopment Systems Dynamics 17 

Certain peripheralservices may he important in some regions. These fall into 
two major categories: (1)engincering, including soil surveys, irrigation, and 
tractor hire; and (2) protection, including spraying and innoculating aninals. 

SPATIAL ORGANIZATION 

Administrative 

The nomenclature of' administrative subdivisions varies from countrv to 

country. The area and pop)ulation of' administrative subdivisions vary even nloe 

within onc country. For purposes of this book,consider the following pattern of 
Sudivisions: 

Rural
 
Subunits Provinces Districts Towniships Villages Farms Population
 

Province 1 5 50 500 50,000 300,000 

District 1 10 100 10,000 60,000 

Township 1 10 1,000 6,000 

Village 1 100 600 

Country X is used as a consistent example throughout this book. The 
administrative structure and agricultural service organization is outlined in Table 

2.1 and Diagram 2.1. 

The f'our tiers of administration are: 

1. Provinces. A level at which all administrative services are present. The 

provincial chiefs of services arc generally plrfessionally qat.ificd. The headquar­
ters town has a major market, warehousing lacilities, and bank branches, and a 
main road connects with the capital. 

2. Districts. Generally the lowest levels at which ministries post proft'ssional 
civil servants. The headquarters is usually a market town connected to the 
province center by an all-weathcr road. 

3. Townships. Generally the lowest level of I'ormally establishcd local 

authority. There is a small market, and the administrative chief is usually a local 
notable rather than a prof'essional administrator. 

4. Villages. Compact settlements or subdivisions of1townships covering 

scattered homesteads or small clusters of f'amilies. 

The commercial and administrttive services and staff at each level depend on 

and reflect the stage of evolution. As the rural economy evolves, increased 



TABLl. 2.1 COUN'RY X GENEIRAL BACKGIROUNI) 

AI)MINISTRATI VE STRUCTURE 

Rural 
Regions Provinces D)istricts Townships Villages IFarms Population 

Nation 5 25 125 625 6,250 1,250,000 7,500,000 
Region 1 5 25 125 1,250 250,000 1,500,000 

ulzovinc 1 5 25 250 50,000 300,000 
District 
 1 5 50 10,000 60,000 
Tow ish ip 1 10 2,000 12,000 
Village 
 1 200 1,200 

MINISTRY O1F A(;RICULTURE 

0rtani:ation (see )iagran 2.1) 

F"il Staffing 

General 
Education Training 13asc Total 

L.evel Position Title (in years) (in years) Coverage* Salary Cost/Yeart 

Province I'rov Agr Officer 12 .t 90% $3,000 S4,000 
.\sst Prov Ag Officer 12 2-4 70% 2,000 3,000 
Pro% Coo l) (fficer 12 .1 80% 3,00o 41,000 
Asst Prov Coop Oflficer 12 2-4 60% 2,000 3,000 

District l)ist \gr Officer 1(-12 2 80% 2,000 2,500 
I)ist Coo ) Officer 10-12 2 60% 2,000 2,500 

"'lship Ag".Assistant 10 2 50% 1,500 1,800
Coop Assistant 10 2 -10%: 1,500 1,800 

Moniturs 7-10 1-3 600 700 
+ I'crcentage of units with staffing oi specified education and training. 

"!'lhding Iiousing, transportation, and other fringe items. 
: 'Each(:)o) Assistano t covers 1-3 communes depending on program. 
-.\:szicedetd hor .sjleCii projctts. 

OIIER A(RISIR VICE INSTITUTIONS 

('oop'ralivv.: 	The Central Union imports and distributes. 
Province Unions engage in both supply and marketing. 
IPri
mary Societics 	at sub-town ship level: 
1. are Found in60% of the townhips. 
2. arc rarely more than part-time export crop buying stations.
 
3. service -10-800 farmers.
 
,I. have generally part-time, underpaid, inexperienced managers.
 
5. usually have a warehouse. 

.Marketia lis hImlh, larketing of export crops. 

l'ri'at' I.'irms 	import stit agritultural chemicals anti equipment and handle most of* tile 
coinllerec't in food crops. 

Zon, Y 	covers .1 districts, 16 townships, 160 villagcs, 32,000 farms, and has 50 primary 
socittics buying cotton. 



DIAGRAM 2.1 	 ORGANIZATION O1 Till' MINIS'I'TRY 01 AGRICUITURI' 
OF COUNTRY X 
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tltliirs d' stff and servics tend tu be centrali/ed (m the tuwtish i level. Crlit 
facilities, r example, mvay he Icmud cmly at the province level in the carly stages. 
As ihe husiness in a township expaclds to warrantIdlebi a resident credit 
slall, full credit kIcilti's may be l' ,ind at the township level. As c,,mmtnicatcils 
in pove xtWith (CcincmiC clev'ehllcenlt, Smle ()I' tile Functions o1' the v'illage chief' 
illy mi,\'e to the township level. 

Agricultural Spatial Structuire 

\-riculti ural.. ,ranizatiin rarely conficrms to administrative bcundaries. For 
planit llrl)P<ses. there ;ire three tiers: 

L Regions. Areas generally ccw\Cinig (11 c,Irla)liig several prc \'iiices where 
IhlC SctIm ' ti jor"c'(o)S jIrt' cciinI alt , . 

2. Zones. Arcts oerlkpping, a fevw districts where the saine farm system 
p)r1'xails cMocsistetitlv ni'ug1tlh to IT+llit (one package (4 lreccT)nltlendaticls to apply 

tic' i+st lil rlu . 

oniuntl. it ies. .\reas generally served by ,me crop collection po)int within 
which itris can easilh Ilarn iriml dlem>mnstratimis and each tler. l)epending on 
cture ttc cmn1t11nnicatjcWn paltterns, t aIrini,tgccinltnlttlitv may 'overolte village, 
Ii cut'n \irei\ I,, s)IIn ;area ill cI \Vtwcn.1t sli 

In s, imt' c, uttries ,c fa 'ic",,crdistrict, an arit serviced by ciee in arlkc tociwn 
'itd scrvicei,tctltr, ma lib i taitnt. ;ene'ially*, the l'aIling district' is the same 
,is it ,ilitisrati\ c district. 

Tice ,iC is pailftictiarly ilnl)irtla' t to planning. It is aln alea ill which the 
i.1 i mc. iirl\ Ilmgeltemiis, Ise the samlle Icchniques, get the same range (I' 
Sicls, plcit rucly the same prcpccrtlional ;acr:a.es of crlqi)S, atid plan on the 

,.itcm *,iitclIr.'lciil' 2.2 shtciws how the zoe prjcect 'orms the ;iase of the 
I"lIA plan. 

STAGIKS OF P.ASAI'NT AGRICULTURAL DEVELOPMEINT 

l'icsaill ;t1,'rictllttr. (le\cil)S by' stages within zones. Eveni within the Samle 
rcgitI, clillercnt zoncs inay be a1tdifferent stages ()I' develcim Hent, islere an 
ide'lli/(d anid sinllliliidelsCliltliI (iftlSCi, StLIgeS. It ISsIIMS tile existence "a' 
mllass (4 gc'icrally limmcigetlle is peascnt Iiarners \xhi ale nit primarily Coll­
stlailed ftomin cieelcpmctIct prohIlcms t. wthlr pcisitive institutioinal blockages. 
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TABLE 2.2 THE STAGES OF AGRICULTURAL DEVELOPMENT 

Stages 
PDV 

Prcevelopment 
Exp 

Experimental 

MCI 
Major Crop 

Improvement 

ClH! 
Comprehensive 
Improvement 

IIVD 
Hligh Value 

Diversification 

Cln 
Capital 

Intensification 
Coverage of Core Services* 

Extension 
Seed Distribution 

0% 
0% 

1-20% 
10-80% 

40- 80% 
70-100% 

100% 
100% 

100% 
100% 

100% 
100% 

Coop Supply-
Agricultural Chemicals 

Coop Marketing-
Single Crop 
Other Crops 

Credit-Short Term 
Credit-Medium Term 

0% 

0 
0% 
0% 
0% 

I 
1- 5% 

I- 5% 

1- 5% 

30- 80% 

20- 80% 
1- 10% 

10- 60% 
1- 5',,, 

70-100% 

100% 
40- 80% 

100% 
30- 80 "o 

100% 

100% 
100% 

100% 
100% 

100% 

10t0% 
100% 

I 00% 
100% 

Typical Catalytic Innovations improved Seed - Large 
:crtilizcr Equipment 

Small Equipment 

Ilorticuiture---

Locus of Project Management Center Region Province 
Livestock 
Township lownship 

Province I)istrict Farm 
Main Focus of Planning** 

Project Structure 
Project linancing 
Overall Supply of 

Agricultural Credit 

Orientation of Farmcrs I 
-

Subsistence 
Sul)si s ten ce-Mi -ed 
Mixed 

100, 20-90'X, 
",-,'-;0% 
I- 3: 

5-
50-

5-

-I-
80. 
15% 

10-
6 

5', 
30% 1- -% 

Spe-cializcd 

Cash Income of Farms sIt-530 S251 -SSO0 5 I8 j 
0 

200-SIOO20(1-IO0S30 I -i1W' 

1 00 1 

60-90%1, 

S1I"0 )hIis I3SIt)l 
*I'crcclttagc of farmers realicd bv Ihe sUtrVice: 
-'lrinarN fotu. ==== ; OlhL" f" cIIS ---­
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Stage 0: Predevelopment (PDV) 

This stage is defined by the lack of mc dern ccIr agrictiltural services. ior all 
practical purposes, there is no development e fflirt at all. The ( rienti n if' 

farmers is to subsistence: their only cash is earned by marketin. small Fo',id crop 
surpluses. Food crop acreages are suficient to feed the family in Ohe wcorst of" 
years. Surpluses may be bartered with traditicmal Ic al merchants Im. basic 
manu factured necessities. Change ma\' occur; l'or example, several IFocod ciops 

were introduced into Africa in the three ccntttries be4fore the appeatrance (41 
prolessi,,nal agrcnOmists. Such changc, however, is slow. 

Stage 1: Expcrinentation (Elxp) 

A government needs time to determine and establish the institti nal 
patterns and the catalytic innovations that will carry development Ii'ward. \ 
large part of the farming zones cf developing countries is still ini a sae ccd' 

program experimentaticn. In this stage, the government mam have pilot pro*jects ii 
scattered villagcs, but 80% of' not involved develOpnrenrsthe farmers are in r1eCA' 
except improved seed. 

Inpro, ved seed is cne catalhtic inncovation that can take f'armcrs cout c)f 

stibsistence in this stage. If improvCd seed can be plan ted withcittt miderl irpuits 
or complex practices, it can spread with little or nc extensin effirt or cIel c(cire 

services. For example, farmers might grow a cash c'-op in an area where cct 
services reach only Usually a high rettli'lla few. the crop will hiave r \'1ti ll low 
yields when first introduced: at tree cropl such as coTffec or Ccoa, cr a Iiher cr p 
such as cotton or jute. The orien taticn is 1]len su bsist'nce nt'. farnlers are still 
concerned with producing enough tomfeed tire fauily , bill thev are Ceterilrlied to 
maintain some cash crop production. 

At this stage project management imust be 'entrilized icc sicce'ed. With 
limited expcrience of' success, there is little basis for sc1'1Uil pc licy decisic us. Tl') 
level officials make minor decisions anfd do a great deal ,I'trculle-shocting. 
Province and district level officials do not have the training, experience, O r 
authority to give planning and management the necessary drive. 

Ministry officials may complain at this stage about the lack ,of mniev aila 
budget restrictions, but finitance is nct the real problem. Zones in this stage cannot 
absorb significant amotunts of'investment. 

Stage 2: Major Crop Improvement (MCI) 

A careful combination of' innovation and institutions is iecessary tcomove 
out of the experimental stage to actually reach a majority ,l the farmers with new 
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practices and modern 
 inputs. It takes a simple yet broadly applicable catalytic 
innovation-one that can reach most farmers with a minimum of institutional 
support. This usually means some improvement in the major cereal or cash crop.

Fertilizer is often a good catalytic innovation toat this stage. It is easy 
distribute, easy to finance, and easy to supply. It may invite the introduction of 
cooperative-run supply and credit services. Combined in a package with improved 
seed and improved marketing of the main crop, fertilizer can make a significant 
increase in farm cash incomes. 

By the end of this stage, most farmers will have: 

1. Adopted improved husbandry practices 

2. Bought agricultural chemicals on credit 

3. Marketed a cash crop 

4. Adopted a subsistence-mixed orientation
 

Perhaps more are
important the psychological transformations. Farmers and 
extension and cooperative field staffs have experienced success. I hey have applied 
the motivation and discipline to obtain results. Farmers have some confidence in 
the recommendations of the extension service. Above all, they have confidence in 
themselves and in their own ability to innovate. 

Stage 3: Comprehensive Farm Improvement (CFI) 

Tihis stage completes the institutional superstructure of agricultural develop­
ment with the following: 

Extension - fully qualified professionals at subdistrict level 

- village level demonstrations 

- highly localized recommendations 

Supply - equipment sales at the township level 

- sale of a variety of high-analysis agricultural chemicals 

Marketing 	 - collection of several cash crops 

- local storage; holding crops off markets for better prices 

- buying on grade 

Credit 	 - medium-term loans 

Key catalytic innovations at this stage are high-analysis fertilizer, high­
yielding crops requiring heavy inputs, and small equipment, such as pumps and 
improved, ox-drawn implements. The small equipment catalyzes medium-term 
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credit as well as improved supply services. It permits better water control, better 
husbandry, and more timely planning to achieve higher yields. Most important, it 
breaks labor bottlenecks and permits the peasant t~i make better year-round use 
of family labor. 

In this phase, core services should expand coverage to over 70% of the 
farmers. This should transform most of the farmers from a subsistence-mixed 
orientation to a more purely mixed farming orientation, i.e., they should have a 
sufficiently high level of production and income to lose their preoccupation with 
growing enough food. They can plant whatever crops will maximize return on 
land and labor rather than concentrating ofn enough cereal acreage to fee(d the 
family. 

In this stage, project activity and project investments approach a peak. 
Activity is so diffused throughout the countryside that province and district 
officials must function as fully qualified project managers. Activity is too diffuse 
and diverse to permit much trouble-shooting from the center. Planning should 
now be done at the provincial level. 

At this point the primary focus of overall program planning is to obtain a 
massive inflow of project investment funds. Medium-term credit requirements are 
particularly high. 

Stage 4: High-Value Diversification (HVD) 

This stage requires sophisticated new farm enterprises, particularly commer­
cial-levcl horticulture and livestock requiring substantial investments and produc­
tion inputs and high husbandry skills. 

Because of the precise technical requirements of these crops, extension 
recommendations must be village- or farm-specific. Fertilizer and seed recommen­
dations may have to be based on the soil testing of individual fields. Marketing 
must operate with precision. In horticulture and dairy, for example, uniform 
deliveries must be scheduled for each day or week. Quality control must be tight, 
requiring substantial management competence at the community level. 

At this point, farmers take over much of the development initiative. The 
community has acquired a growing appetite for innovation. Farmers give their 
confidence to the management of the local cooperative. Most are actively seeking 
new opportunities for diversification to make maximum use of land, labor, and 
community facilities. 

Project activity in the conventional sense now peaks and tapers off. 
Development is no longer controlled by projects in the five-year plan. New 
exports may be initiated through projects originating at the center (but managed 
at the district level), but local cooperatives take more initiative to generate and 
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manage their own development. They are finalced not by resource allocations to 
specific projects but by general resources male available I')r agricultural credit. 
The focus shifits to the overall supply of agricultural credit. 

At this point, we can no longer speak of peasants. Farming is still 
hlbor-intensive, but it is no longer technically or commercially backward. 
Smallholders, organizedl in inultitpurposc cooperatives, are as technically and 
commercially sophisticated as large-scale commercial operators. 

Stage 5: Capital-Intensive Development (CID) 

At a point not controlled by Oie evolution of agricultural development, the 
urblan ec m,,my (raws ,,f[ the stirplus labor From the rural econiomy. If stage 3 has 
been reached, smallholders must substitute capital For tolabor main tain or 
increase prodluction. As some farmers leave [or the city, others buy or sharecrop 
their land, anl become larger-scale farmers. They' no\w invest in heavy ormust 
automatic equipment. At this point their orientation sh ifIts from mixed to 
specialized farming. To maximize the return on heavy capital investments, they 
colncel trale on (one or t wo)enterprises. 

Each farm witirks out al optinltll pattern f operation. Planning now takes 
place at the individual [arm level. The interplay of instittitimi s and innovations 
has enled. Projects are no hmger relevant. 

Lags between stages vary considerably, and stages (tC)not emerge uniformly 
within given areas. Japan reached stage 4 in the early 20th century, vet by the 
mid- 1950s it still hal a rural labor su-plus and little f'arn mechanization. Then the 
labor surplus disappeared in the late 1950s, and Japanese farms became fully
mechanized in less than ten years. Israel, on the other hand, settled tens of' 
thousands of' new immigrants on stagc 4 farms in the 1950s. By the mid-I 960s it 
had to switch to specialized capit;.f-intcnsive [arming. 'Fle lag depends on such 
elements as the pace of urban industrial development rlative to the overall 
surplus labor force. 

KEY LESSONS 

This pattern of basic agricultural evolution carries some important policy 
implica tions. 

No Skipping 

A zone cannot usually jump from stage I or 2 to stage 5 without going 
through int(rmediate stages. In a number of' countries, rapid urban growth 
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alongside a stagnant agriculture has led to impIIrIts of 'od instead ofl increased 
agricultural production. Farmers cannot move immlediately Ir im sit)sistencc t3 
mixed or specialized operations. 

A country can bring its matjor zones through stages 2 and 3 with 3mc 

generation of projects in three to eight years, e.g., Senegal. 4 Usually, ho wever, a 
first generation of' projects carries a region through stage 2, and then t scc()1 
generation carries various zones through stage 3. Israel, Venezuela, and Malaysia 
have demonstrated that it is possible to move directly From stage I to( slage 4 if 
the l€ollowing conditions are present: (1) ample financial resources; (2) amlple 
trained leadership and field stall; (3) a high basic urban stalnlard of' living which 
can only be matched by a stage 4 farm; and (4) w:.ll-nitnaged credit, supply, and 
marketing services. E-ven then, however, it may take four to ten \'ears f1(r mn 
individual farm to reach full production. 

Comiplex innovations cannot be pushed until the islitulional coverva is 
ready to support them. horticulture andl high income livestock packages, f hr 

example, cannot be launched until core services can provide mledittm-term credit, 
high-analysis inputs, and buying on grade. Until a comntry is ready tLoi ()It t)( 
the proper level of institutional dfevelopment, research on hiigh-valtIc i(,vatillms 
may be premature. 

Stage 5 doctrines taught in developed countries cant bbe (Jl)pli('(l to s/age 2. 
In particular, one cannot apply the doctrines ()I' dealing with individual farillers,
 

independent program planning by every extension agent, and emphasis on
 
mechanization.
 

Program Structure Oriented to Cost-Benefit Analysis 

In stages 2 and 3, project financing is critical. Project planning intst 
demonstrate a good return on investment to obtain the necessary allocations From 
development banks. Projects must be structured to show specilic benefiIs and 
increases in income and production. They must also show all the c-lsts necessarV 
to realize those benefits. The typical single-service pro'jects-cxtension, credit, 
coop-cannot claim specific benefits as a result of" their efforts alone. Nor do they 
show the full costs of' realizing any specific increases in income. 

Zone projects arc needed. Each must include all the focal activities needed tl 
indluce the appropriate farms in the zone to adopt a particular packa.ge ()I* 
innovation. Within the zone project, all prinary costs and I enel'its can he 
calculated. The zone projects can then providet a basis fir ('stimating the 
secondary project requirements of a region-the centralized processing and storage 

4. Kulp, Rural Development Planning,pp. 170-83. 
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faIcilities needed for the projected increase in production. Taken together, theprimary and secondary projects of a region can provide the data for cost-benefit 
analysis covering both primary and secondary costs and benefits. 

Proper Use of Catalytic Innovations
 

Research should focus 
on those innovations appropriate to the stage and to 
the farming systems. 

In early stage 1, focus on improved seed for main subsistence crops
Casy-to-grow or 

new cash crops. 
In late stage I, focts on low-analysis fertilizer inputs applicable across a wide
region to prepare for stage 2. 
In stage 2, focus on total farming systems and their bottlenecks, on smallecquipment to break those bottlenecks, and on high inputs of agricultural
chemicals to prepare stage 3 packages. 
In stage 3, f'ocus on horticulture and livestock enterprises vith a high return 
on land to prepare for stage 4. 
lromotion of' catalytic innovations should be oriented to peasants and to theaverage- or niedian-sized farm. In many countries the research and planning for
catalytic innovations 
 were promoted without any corresponding build-upinstitutions. As a result only the large commercial 

of 
farmers, those independent ofsuppc)rtive institutions, could take advantage of them; and capital-intensive

farInming expanded while peasant agriculture stagnated.
Concentration on labor-intensive innovation is needed. The developingcountries need more jobs, and the cheapest place to create them is on the farm.The investment needed to create an additional job in a peasant farmingcommunity is much less than in a typical industrial project.5 

5. Edgar Owens and Robert Shaw, Development Reconsidered (Le"-'igton, Mass.: D.C. Heath,
1972), pp. 51-69. 
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Policy Essentials
 

Six elements of policy are fundamental to any effective strategy of' peasant 
agricultural developmcnt. 

Analyze 

Any planning for a zone must start with a thorough analysis of the existing 
farming system and the potential innovations. 

Assemble a Model of the Statistically Average Farn of the Zone. Consult 
statistics, farm management surveys, various reports, and professionals who have 
been working in the area to estimate: 

1. 	Average land and labor resources 

2. 	 Average acreagcs of various crops and percentage of farmers growing 
them 

3. 	Percentage of farmers raising various types of livestock and the average 
size of' their herds 

4. 	 Timing and labor requiremcnts of various crops 

5. 	 Average yields, home consumption, prices, and cash income 

Combining these data in terms of' onc average farm gives a relatively concrete 
basis of analysis which leads to an understanding of the present problemis and 
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behavior of real farmers. Comparing tile hypothetical average with inflormation 
about a sample o1 actual farms provides a basis for determining the homogeneity 
of tile zone. 

Identify the Yield-Raisers That Have Proven to Be Profitable. Consult 
research and extension rep)orts to discover which new cultural practices or 
applications ol improved Seed, fertilizer, and pesticides have pr,,fitably increased 
yields. lcor each crop, list the prof'itable practices and inputs and tile amnmit by 
which they will raise income. 

Find the Bottlenecks and the Bottleneck-Breakers. Analyze tile economics of 
lie bottlelneck-breakers. Are farmers idle several months o,' tile year? Is it because 

ihey are working to capacity during certainmilon th s? Or is it because they lack the 
wialer l<uput land to use during the )fl-seasons? Is there any small eCluipment or 
other moderatc investment that could help break these bottlenecks? \Would ox 
eqtuipment or tracto hire be more cost-c lfective in breaking labor bot tlenecks? 
Can minor irriga ticn wo rks be cost-cl'lective? 

Identify New Crops. Find out which crops canl be casily introduced into tile 
SvSSt lm. C<csicler care fully the existing labor patterns and the ret urns on land 
and labor. 

Compute the Optimum Total Improvement Program for the Average Farm. 
lFcor a shirt-run imprcoveinen t program, assume that all profitable yield-raisers and 
hi ttleneck-breakers ire applied. Assume also that tile farmer will not reduce 
acreages of l)rese t sulbsistence crops. Compute tile acreages of' each crop that will 
maximize gross margin. For a long-run improvecmenlt program, consider the 
market lot each crop which appears in substantial acreage on tile projected 
oplt imtim short-run program. If every farmer in the zone or regi(m grew that 
acreage, woull it saturate the domestic market? Is there an export market, anl 
N\cild the (Itlailtity of increascl production saturate the export market? Estimate 
likely satturation prices, i.e., likel% lower future prices (ite to market saturation. 
Now relax the assumption that farmers will not reduce acreages and recompute 
the optililm) pro gram using saturation prices where appropriate. 

Standardize 

Assume That Most Farms in the Zone Are Similar to the Average Farm. 
Make the safe assumption that an optimum program good for an average farm in 
stage 2 or 3 is good for most of the farms in that zone. The average recommended 
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acreages can be scaled to the anc)Lnt of land and liabr available. 
The best way to get mass volume in (levelol) lIt, t0 reach the most peaSaits 

in a zone with cost-effective services, is to Hefronly one packatge in the zone. 

Integrate 

Do Not Plan Extension, Credit, or Coops as Separate Projects. These plrC,.ects 
should be integral features of the eff'ort. This makes c(st-benel'it analysis possible, 
which is Ossen tial to justifVing devehcpm en t loan financing. Separa te, onco,rdi-
Mated efforts are signs oI bad management. 

Build the Zone Project and Senice Programs Around the Standard Package.
 
The objective of the project is to get all the I'rm ers in 
tile zone t wh ilte 
package is suited (s me 60-80%) tCadopt the standard package. The nertitl fi s 
Cl' tile project are the net in CC)le increase ,verageI'mr ithe' farln ml ltiplied Im.tilt 
n mlber of adch)pting farms in tile zmCl. Includc all expenses anti in'cstmcntis o, 
services required I'w achieving the l)roject CI)jcCtive and clearly tttribltable tC the 

l)articular zone. The standard package determines: 

- routine and stall training (-)f tile extensim agents; 

- demons tratioils anti initormatiCn materials; 

- credit packages; 

- coCol) marketing Cbjectives; and 

- supply inventory requ irements. 

Tile standard package determines tile activities of all services in the zone, except 
those on certain multizone special pri.jects; andt a basis I.,r clCse coordinatiCn is 
assured. 

Saturate 

Use More Than Enough Subprofessional Field Agents. Depending on the 
complexity of' the standard package, during the first year it may be wise to have 
)he field agent for as f'ew as 100 new adopters. There probably will not be enlough 

profcssional agents to do this; professional agents must have under them teams Cof 

monitors, men with five to nine years of education and a few m onths C)[training. 
Even at ratios tighter than 1:100, their cost will pro)bably be a min,,r part of' tCltal 

project investment. A monitor might cost $700 a year-only $7 per new ahopter. 
The "overlapping" will also help produce personnel ot' tihe exl)ansion of tile 

next phase. 
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Design Service Field Staff Routines Suitable for Poorly Trained and 
Educated Personnel. This is the key to breaking the trained manpower bottleneck 
that plagues all developing countries. Routines must be feasible without 
extensively trained manpower. They must be simplified, yet thorough. 

Use all Possible Administrative Officials in the Zone to Sell the Package. The 
support of' the civil administration and the province, district, township, and village 
chiefs is cssential. Orders for cooperation should bc secured from the province 
chief. All chiefs, corn mun ity development workers, schoolteachers, and local 
religious leaders should be familiar with the package so they' can answer the 
peasants' (fuestions. 

Provide All Necessary Credit for Production, Storage, etc. Do not launch a 
proicct in a given community unless sufficient resources can be allocated to 
enable all suitable farmers to adopt the package in three to five years (see p. 33). 

Concentrate 

Move the Project Througb the Point-Line-Network Phases. 

I. Point Phase. Begin in only one or two locations with about 10 to 40 
farmers it,each. Senior officials must spend time with monitors working with the 
first group of' farmers to learn what problems are encountered and what rou tines 
work. 

2. Line Phase. l)uring the second year, expand the project to about five to 
ten locations to try the program tnder varying conditions. Some prior guidance 
and training will have been given to the field staff, but senior officials must still be 
available for solving )roblems. 

3. Network Phase. Once the lessons of' the line phase have been learned, 
expand the prolect as fast as resources will allow. 

Resist Political Pressures to Begin on Too Largt a Scale. Well-meaning but 
inexperienced political leaders may be impressed by a smdl pilot demonstration 
and may ask that resources and benefits be immediatel\ expanded. Field staff 
soon encounter problems for which they lack guidance of personal authority. If 
locations are visited by trouble-shooting senior officials, the project, may work in 
a few ,locations. In the others, the field staff loses self-confidence and the peasants 
are disillusioned by broken promises. 

Resist Political Pressures to Start Everywhere at Once. Focusing on a few 
areas is a difficult political issue as it means treating some communities better than 
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others. There is a terldency to spread every proJect over all provinces, districts, 
and townships. This approach creates a number ol' problems: (I) scarce 

management is dispersed; (2) the volume of activity ineach locatinm is t0o) small 
to make the necessary supporting services economical; and (3) the project is 
limited to the more prosperous members of Communities )ecause there are not 
enough resourccs to reach the majority of the farmers. So the bulk ol tile 
cnmunity resents and resists the special benefits given to the privileged few. To 

avoid this political pressure, approval and authorization oF concentration inus t be 
obtained as a policy point. 

Accelerate 

Negotiate Major Financing As Soon As tie Point Phase Succeeds. This 
strategy helps sustain the motivation, drive, anl discipline of the ro jcct staff and 
the support of' the community and politicians. Two years for negotiating 

development bank Financing is normal; bankers may want the results oF the line 
phase before giving final approval. If one wits until the end of the line phase to 
seek financing, the project may be delayed. This type of negotiation has tiree 

corollaries: 

1. From the beginning, work with a life-of-project plan showing full costs 

and benefits. It is necessary to demonstrate whether the l).ject will have an 

adequate return on investment; the negotiations caiinot begin without a 

lil'e-olF-project plan. 

2. Consider asking for a major investment in a high-payoff project. Niany 
agricultural administrators used to working with small budgets arc hesitant to ask 
for hundreds of thousands of dollars for each zone. If' a package has enough 
return to the farmer to appeal to him, it prol)ably has an overall return on 
investment that is higher than most industrial projects. For example, a farmer is 
not likely, in the early stages of' development, to borrow money f'or fertilizer 
unless the increase in yield is worth $2 fo' every $I lie borrowvs. The natural risks 
are too high to accept a much lower return. Since production credit is likely to be 
the major cost of' an integrated project, the overall return will be high. 

3. Consider high interest rates to attract adequate financing. It is commonly 

felt that farmers should not be charged a high interest rate. But suppo se that a 
farmer wants to borrow $20 to iicrease yields by $40. ]1* lie borrows for six 
months at 10% per annum, he repays $20 inl principal, $1 in interest, and nels 
$19. If lie borrows at 20% he repays $2 in interest and nets $18. Will the 
investment decision be much affected by that prospective 5% variance inpote i ial 
net income? Which is worse, charging high interest rates and attracting enough 
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investment to let all peasants have the chance tco develop, tor charging how interst 

rates and securing liianccs to let only a Fe'w dcvelop? 

Provide Resources in Each Primary Commulnitv to Douhle or Triple the 

Number of New Adopters Each Year Until the Community Is Covered. Ifa 

package is so cund, every successlul adotecr will convincc moc ofl his friends and 

neighbors to adopt ltle package. The dcevelpmp nt siategy imust help all f'arltrs 
realize that they can participate, or the cmmunityi as a whole will resist it. 

Launch the Project in l)ouble or Triple the Number of'New Communities 

Each Year Until the Zone Is Covered. Each year's exjprietc should Iaciliaic' 

adequate management of'a larger-scale project the tollowirig yv.t'. lItle pro ject 

benefits the fanner, it will increase the interest of otherC coMilinunitics. 

0,1 upward 1f1a )1r,'leC 

acceleration is preceded by adequatc analysis, stactlalditaio , nteratiol,t 

saturation, andl conceitratioll, the pltciict Stands a reascIIdchly gid Cliltne of 

mcoving steadily upward. Projcct management can corpe with setlbcacks ila pro ecr 

foundation has been laid, but projccts will stagnate if pVcptal ios f(r uI, aid 

inotion have not been laid in advance. 

But is it reasonable to cctInt at smllooIth path , If 

POLICY FORMULATION PROCEi)URE 

Planning is the corec f the management process. I)iagram 3.1 illustrates the 

points tiis Iansix strategy in chapter, moving froiml the average. lari t) lih 

cornnmunity, the zone, the region, and the niati,,n. This se(liuence facilitates tie 

decision process: it is logical and it keeps the earv dlecisions I'tuscd on 

something concrete befoc n tioabst ract icons.moving cm 

Pilot Projects 

Policy can be decided best oti the basis ocf cIo'ccncre te cases. llanners and 

would-be basic agricultural program managers are there fore advised not t,,raise 

policy issues until they have prepared a pilot pioject, i.e., one ii itial integrated 

zone project. The zone should have prove]) vet untd cp ted iiiticwatic is availablc 

and should be representative in terms of'biological potential. That is, it sh~uld be 

a zone with average soil and water conditicts so that accotiplishiments can ole 

attributed to management rather than to natural conditions. 

Policy decisons at this stage should be kept as narrow as possible. Planners 

should ask only For the opportunity to try policy changes on tsmall scale. It is 
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and farmers within a zone in communities iot initially reached by the project. To 
some extent, developinent eXpenlditures in other scctors can Ile directed within a 
Zc meU tcI alan.lce the agricult ural assistance given to the p i t and line 
(cot un1111111itics. might met by requiring perf-Inm aceObjections le of the 
cc"n1,ittnlites as a price Io participation in the project, particularly per!'tor iance 
with regard to ,canizingCooperatives, maintaining high active membership, etc. 
But visible acceleration is theillost important element. If tile people are 
comvinced that the project is growing and expanding rapidly and that they will 
s(Mm be al)le to participate, tihey will support it. 

lIiIring the middle and late 1960s, SocitU ( 'Aide Technique et d'e 
Coop/ration (SATI'C) conducted prjects in Senegal and Madagascar which 
illoiciighly alpplied iOle six essentials. Both pr()jects reaiched a majoril y (ofthe 

of0anesa rcoin in live years or less, resulting in signil'iean t l)rcc1lliction 
imprc'cvCinnl ts, 

S EINEGA I: TI IE P'EAN UT BASIN 

In li.ht'art of Sellegal is tile Peaniut Basin, a Saltel-Savannah region in which
 

hiiers cccilttrat(me 
 nit pcanut plrmduction For export. Somie 40% ,1*Senegal's
 
F'mpitlatiim live here. Tllc Folowing case describes the agrictiltural develqmlent
 
r~jeCC illthi IC iolt dlurin llte niI(l-1960s.
 

Ana lyze-Standardize 

The Farming System. The unit (4 I'arming is the caire, an extended family 
tillit lillV to ten mnelcllb]'rs with holdings of about ten hectares. The 109,000of 

Ctll':s ()Ftlil( Ibasin aver:, ed less than one traction animal each; mc st land 

prelaratton was doie witi hoes. Roughly half the land was itt peanuts and half in 
millel ( r sc-r, itim. Ther were three zecues: the northern zone planted sorghum, 
and id tw) s(michero1 zones plan ted millet. Cereal production was be loV 
subsisteice level; Iarnuers had to usIe1'substill)it of their peatnut earnlings to 
bivy cereal (genierally inmlcced rice) 'or f'oofd. Ctlti'ation )ractices were primitive 
antld were gradually ruinig tile sccil. 

The innovation Packatge. The iain eleitents ()I* the innovation package were: 
Ise of slectcld, disitffected seed; sowing consistent with optina] density; proper 
application o1" Fertilizer; atlld weeding with all aninal-drawn 1hoc. )ifferent seed 
varieties, densities, Fertilizer application, equipment, and traction animals were 
Iec(cllielided For each zole. The package covered peanuts and the principal 
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cereal crop of'.cI zon,... It prom iscd a 25-40% increase ilvield with an in:re, 
in ic omne of a iut $220 per care ati 1964 prices. 

Illit egrate-Saturate 

The Institutiontal Framework. The et vyI%1960s, the First years of ih(delIt'l.
dence, saw sulstanilhal inslituinltial development illSetneglal. T IhPlht' 
VSle'galaise pour h'Dveloppwnze, (BSi)) and Ot 0./fic' , Comrciirh.,/~imil 
•ftqrcolc (OCA), a narketiing bJitr(I, were eslatblishtecd al the nationial ct'.l. Iln'a'h 
oftthe four regions a (,'ompagnic,R;giot/lc d' 1'.l.si+vtamc, pour Ir l)'i-'/oppi',eiel
(CRAI)) was estalishcdIto hanlfc' supply and marketing srVI'iC.s. ThcIoWl
 
adlnilist rat ive st ltt tie was distric-like arrondidsc?iuI ,lvt'ragingc 2,;( t -tt,
in the PealLt Basiil with no4township unit. \,iilagts ,cra , Ilv libtiwd 18 Illre". 
At tile arrondisselent level a ('cl'lre I'x/pansion l'ar,'at's (I"R) was sk I's, i tw 

which incldedf a brancht licef the CRAI) and s'vclal w;'lhmi s.c;.. . 
tives were established fonr grlps of t. villa-.cs. 

\allagtlaitlnl ()f the )roject vls inidl SA'1IKC, wifit nine I' ein h r!i,, n' 

elgincers and oit. French technical assistant ineach ()fthe -12 ;urmid.ssiiient-lls.
Credit, supply, and mnlrketiin, scrvices wert lha1dled larg'ly by the CRA)s,with 
.substantial colfitlatioln and (.m lltact at thi' ."FAss r',ls by SATI( perso l'inI whIl
 
took full rtesponsibility I'mr
txtension vrvic's. 

Operation at the Grass Rots. Because rtral flilt'let'Hills to I0", illSct'et-I,
the monitors hired by SAT:C geeltrally had only liv t,six ycars of ,cftitiil.
 
By the second y'ear s nec 
 850 welt' at w\irk, ;iabouitt (me per 130 ,'alrcs. I'lheir

roultine, traiing. and stJtervisiOll hI4)'WJ ill
fht) closelh" the ri'OcdfnreTs de.s rilcd 

claj)ter I I.
 

Concentrate.Accelt-rate 

Il 1964 SATEC tested the package andarrotdissetnenis, the node of operatorni itl it fewlamt ill 1964 it pr'puscd a thpri-tar eetl h reacIt all carmes 
of (lie Peanut Basin, a flt Ithluct faster thant that sut.tgestcd itt In irtk. 'hsiT
 
target for 196i7 was 
 t 25X imtrease in peatlttt, millet, and sorghlutm priduttcli4 
over 1964. Illspiht s e dry wcttelir, tile target was reac'ltcd. By 1967 a careful 
survey indicated that nost earres had adq'mtd lost ()ftie IpraCliees m Aislage :1 
package. l"rench technical assistalts had )etcl relplaced largely by Stilegahcsc. 

Since the ,-1960s,ser disasters have tilehit 'et'anut Basin. Almost 
every year, there has ieent a prceipitots drop in either pcaulltt piricvs or r'litfa!l. 
The (;NP oif Senegal dCclilCd. The ptiect 's goal liecante the avt'n)i(cltit. f grete'r 

http:villa-.cs
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disaster rather than a major increase in income. In the early 1960s a kilo of 
peanuts could buy two kilos of rice; in the late 1960s a kilo of rice cost three 
kilos of' peanuts. Because the farmers had becomc self-sufficient in cereals through 
an increase in production, this price change was not disastrous. 

At 1964 prices, the 1967 production increase would have meant a $24 
million annual increase in farm income at a total investment of $16 million. The 
drop in prices reduced the rate of return to a more marginal level. But the 
development of human skills and resources and the avoidance of human iniscry 
wcrc as good or better than expected. 

MADAGASCAR: THE CENTRAL RICE BASIN 

Is such rapid development possible when farmers are not already into the 
cash economy as they were in Senegal? Madagascar's central plateau is a replica of 
the rice basins of Southeast Asia. Farmers with one-hectare farms sell smal 
surpluses of rice to Indian and Chinese merchants. High €temographic pressure was 
forcing Madagascar to import rice for the first time in the early 1960s, at a rapidly 
increasing rate. 

Analyze-Standardize 

The average farm on the upper plateau had .6 ha. in rice, yielding about two 
tons per hectare. An innovation package was developed which could raise rice 
yields to three to four tons per hectare. It consisted of the following elements: 

1.Inproved, selected seed: pre-Grecn-Rcvolu tion*.japonica varieties 

2. Fertilizer: three cwt. per hectare of NI'K 11-22-16 

3. Practices: on-time transplanting on line, weeding, etc. 

4. Equipment: a rotary weeding hoe made by local craftsmen 

The package also included small irrigation works and improvements. This 
advanccd slowly, however, covering only about one-fifth of the new hectares put 
into improved practices each year. The package also included some improvements 
on upland cash crops. Unfortunately, the research and application on diversifica­
tion crops was very limited. 

The package wits planned for step-by-step phasing on the average farm over a 
period of' live to ten years, raising total income f'rom about $180 to about 
$320-a 75% increase. The first phases, improving rice only, would raise incomes 
by about $35, a 55% increase. 
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Integrate-Saturatc 

The project operated as an atitononlmis integrated agency knovn as Le 
Groupenent pour l'OperationProductiite Rizicolh (GOl R), the Rice Productivi­
ty Operation Group. It combined the stal of' French, (ernian, and Italian 
technical assistance companies (primarily from SATEC) with Ministry o " 
Agriculture staff. GOPR provided extension, credit, supply, and engineering 
services. It organizcd the I'armers through private rice mill oper.'t crs. 

Organization. At the central level were a'lrict\'a director anl a of specialists. 
At the provincial level were a pr,,fessional directcr and stal su pervisors f' ,r 
agromonly, irrigation, su)ply and credit, and training. At tle cistrict level was a'I
agronomist with assistants I'or extension and Sttl)ply and credit At the township 

level were a sector chief,a paraprofessional, a supplier, anc six to seven mnitors, 
one per 200-300 f'arners. The scctor had a warchouse with ia capacity of'25 toils 
of' tertilizer. 

The unit at the grass roots was a cell (d'some 250 f'arms. The Iocal 
agent-ol'-change was an 18- to 25-y'ear-old monitor with a l)riinarv education. The 

cell organized 14) gfarmers of' the were as a pre-cccperativc r cc mi )1illi their 

purchases and crop marketing into volume transact ions. 

Operation. The training and ritine of' the Inc milors closely Ic llowed tile 
concepts and procedures presented in chapter I I , with somc additional featutres. 

First, there was a planned phase-in. A farmer was asked only to plat a tw-are 
demonstration the first year. Seccond, the farm rec)rd f(cnis were In tiained init 
large book that had a page fIor each phase c f the crop season with instruct ions on 
cultural practices and tear-ofl' stubs for procturement of supplies. The moniitor 
signed the tear-off stub authorizing prccureiniit and certilying that the l'armer 
had carried out the requisite practices. 

Management methods were stressed. From the central tc the sector offices, 
Wall's were covered with maps and bar charts showing day-by-day schedules, actual 
performance, etc. Training was en cascade, each echelon successively drilling the 
Ocne lower in the themes, operations, and l)rol)lens to be handled each season. 

Concentrate-Accelerate 

rhe project was conceived and approved in 1965. It called for using about 
1,000 monitors to reach most of the 275,000 farms of' the target regicns and to 
achieve a production increase of* 200,000 tons of' paddy in about five years of' 
network-phase operation. This would rCquimc an increased yield (If' 1.7 lons per 
ha. on an avcraue of .6 ha. on 200.000 f'jcmns. 
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'[he point phase ocCurred in 1964-65 when methods were demonstrated in a 
pilot operation near the czlpital city. In 1965-66 the pro)ject. moved t Ihe line 

phase with widespread small I1cm onstrat ions but statistically negligible results. In 
1966-67 the j)r1ject moved to the network phase and progressed as follows: 

1966-67 1967-68 1968-69 1969-70 1970-71 

Farmers Inomlvcd 28,000 80,000 130,000 165,000 169,000 

Ilectares Impro~ed 

Toutl 4,500 20,000 45,000 7,4,000 86,000 
,\vcrag: .16 .25 .35 .45 . 

Intcreast-d I'ro(duction 

'otal Tons 7,000 :37,0(10 83,000 117,001) 121,000 

Average per I la. 1.55 1.85 1.85 1.58 1.,1 

The farmers' response was better than expected in the first years ol the 
project (file to good weather and prices. By the early I970s the pricc of rice had 
droppcd, and the package was no longer as attractive. Poorer weather brought 
sO me lower yields. Ilad the ptil gresson of 1966-70 continued into 1970-71, the 
taret of' 200,000 tons could have been achieved. After 1971 the project was at a 
standstill, although small irrigation continued to eXpanld. 

The initial locus on on1e crop was a.mistake. In at least. one year out of' three, 
the market or the weather will eliminate potential gains on any onc crop. 

Nevertheless, the project must be considered a success. It eliminated remost of' 
Madagascar's I'o delicit, a 3-lcel network,od built stage institutional rapidly 
reached a large nulmtber o1 farmeIrs, and increased yields and income. 

SUGGESTE) READINGS 

Earl Kulp, Rural Development Planning (New York: Pracger, 1970), pp. 170-86. 

.1.Mayer, Riziculture traditionelleet ,lmeliore, lome II: L 'Operation 'Producti­
vitd"
Ilizicol'" a Madagascar(Paris: SATEC, 1971). 

Other mnpublished reports I) SATEC. 
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The Farm Model 

Fhe f'arm model brings together the following kinds of data on each of the 

predominant types of larm enterprises ofeach zone: 

Scale of enterprise: average arcs' or average head ()I livestock 

Outputs: yields, productiO)l, cash, and ql-OSS incme, 

Inputs: particularly labo"rCquiremenits 

Where relevant, the model will also give sonie indication ,foverall land and labor 
cons trai I ts. 

SOME STATISTICAL. ASSUMI'IONS 

Data Gaps 

l)evehping natl ions lack good statistics. The following kinds o data gaps atr 
often found: 

Okuall cultivated: 

1.Data on acreages owned, but no data on atcreages actlualy cIhivatcl 

2. 	 Data on production and acreages ol mtajr export Crops, but no data ()n 

other crops 

1.Land will be measured largely in ares (.01 hectares or about 1/40th of an acre). IHowever, 

acreage will be used instead of hectarage to talk about unspecified quantities of'land. 
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3. 	An out-ofI-date a ricultural census, particUlarly with respect to crops that 
were recentl]\ illtrodtUccd or are spreading rapidly 

4. 	 Aln agricultural census with data by province, but nO detail fcor planning 
by agrictlhiral Zolne 

There are some sht rtts to Filling in these gaps. Sometimes a simple exercise in 
jlltd, 'ilntcal lea(d From provin ce-bv-l)roviilce data it) reasonable zolle-by-z(o)le 

estimates. Sometimes a professional consensus, the estimates of agricultural 
lficers ill tile held, can fill in S mi C dIata gaps. \Where this does not sull'ice, gaps 

can be filled with a small-sample survey. 

Some Assumptions
 

The n1ore primitive die economy in any ecologically and ethnically 

}lto ieieoluls zone, the mo re holmogeneous are the agricultural practices. The 
earlier the stage o4 agricultural development, the less is the precision needed in 
planning. Tihus, the more primitive the agriculture, the smaller is tle sample 

needed to get it sufficiently reliable picture of it. 

The pattern Of crops grown depends on whether land or labor is the 
constraillilit I'actor. For example, consider two simiplified examples of zones in 
which t liree main crops are grown: (1) a cereal to provide basic calories, (2) a 
legu ie to provide basic proteins, and (3) a fiber to provide basic cash. In one 
Zone, land is limited; all available land is cultivated. In the other, there is ample 
uncultivated land, and available labor is the constraining factor. Certain pat.terns 

of land use can be expected. 

\'here land is it constraint, some farmers will be virtually landless. With what 
little land they have, they will attempt to guaranltee the basic calories their 
I'amilics need, relyin.g on outside labor opportunities for less urgent cash and 

proteins. Iar'melis with larger-tb an-average holdings will use hired labor and 
maximize their cash earnings by growing only enough cereal and legumes t*(cr their 
families. 

'[here are some variations on this pattern. Sometimes farmers with very little 
land concentrate on crops which are highly labor-intensive. The minor crops, not 

illustrated in this example, are generally grown on siiall plots vhich do not vary 

niuch in proportion to tlie total hind or labor available. Farmers with more land 
Or labor will grow a greater variety of minor crops in small plots to diversify their 
risks. A further variation is cultivation of atn inferior food, a root crop such as 

manioc or sweet potatoes, its a source of calories less desirable but more 
land-intensive than cereal. 



Even greater homogeneity can be assur('(d in the target group )f ta)dsi( 
agricultural integrated zoc peroject. Such a project is aimed at tihe 60-71% in tile 
three middle cquintilos of he farming population. Initially it is eiasile to ignore 
those farmers lying outside the 67% inthe first staidard deviation with regard to 
land ,und lahor r.esourcCs Or Other indicators of farming pattern. Taking Ihese three 
mildle quintiles as a separate population, comsiderably nor ho ngeiit can he 
asssutned than ill the five-quintiie overall populationi. A sharply pwaked iumrmal 

turve of can around the elltan median lreage,distributionls beXexpected and 
land-lal)or ratio, specific crop acreages, yields, tc. 

Errors of around I1% can he tolertd. Suppose the average farm iii Isnmall 
siiple has one htclare of leaus, and 'Crcollittiidalioiis alm to be Ibased on a 
Model including this iiformatlion. If t larger samplill- proves that the average farmIn 
has .9 or 1 .1 hecltars of beans, project dcisidons or recomentidations will not he 
significantly aflfected. 

In sumnllar'", there are tree assullpltions whih ca ll greally simplifV data 

collection ll)r ilems: 

1. Basic hi0omogcicityvOf pe'asant agrictUlture' 

2. Particular homogencity of' tle middle quintiles 

3. Tolcrance of' a i0% 'rror 

Adequate Sample Size 

Based on the aKimve assumptiis, the standard formula '(t" determ iniig ;I 
valid sample size shows that a rather small sinpe is su't'icimt. 1w standard 

formula For determining a re(1uired samlle for aii\ poputlation (M'Cr 1,000 is: 

n =-(.,)2 

whe I: 

k is the ntilnber of standalrd deviations of the ol)httiniibe cnvred: I if' 
the statistics should be valid for 67% of the pmqolation, 2 i for 95%, and 3 if Air 
99%/.
 

v is the Measure O{ftile popu1lIlation's hoImlogencity, the et'etlvd ritio o1' Ihe 

range of values on one side of' tile ntil within olle standarld deviation to the value 
or the mean itself. 11',for example, the mean is 2.2 htectares of cuiltivaited lai atnd 
values vi thin one standard deviation range fr'r'um 1.65 to 2.75, this produt'es a 
range of .55 on each side of the mean-- one qua'ter of 2.2. v, then, Cqu;ls /. 

e is the tolerable error in the resulting statistics. For example, if an err( r' 
5% can be tolerated, then v = .05. 
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When collecting data for planning basic agricultural projects, take two 
elemcnts of the formula as given. As noted, an error of 10% can be 
tolerated, so c = 10. A sample that is only valid for 9 5%of the population can 
also be tolerated, so a k-value of two can be used, that is, two stanlard deviations. 
Indeed, even if the sampling is stratified, taking only the middle two-tl.jids of the 
total farm population, 95% of' 2.3, or about 62%, is still valid. 

The size of this sample depends on the homogeneity of' the farming 
populationl. A sampling of average acreage owned or cultivated in the zone (about 
100-200 farms) might be used to get a basic measure of homogeneity. From such 
a sample, a value can be determined for the relative size of the range within one 
deviation to the mean. Then, if e = .10 and k = 2: 

ifv=.3, n= 36 

if v=.4,n= 64 

ifv=.5,n= 100 

if'v = .6, n = 144 

if'v=.7, n= 196 

ifv = .8, n = 256 

Suppose the basic measure of the population does not indicate a normal 
dist'ibution, but is skewed or bimodal. 

skewed distribution bimodal distribution 

In such cases the solution is to stratify, to break the total population into 
subgroup)s, each of which has a reasonably normal distribution. This would 
require, of' course, further sampling to get the basic measure of homogeneity for 
the individual subgroups. 

Each subgroup, however, might be more homogeneous than the total 
polulation of' the zone, and overall sampling could still be kept to reasonably 
small numbers. Four subgroups with a v-value of .3 would only require a total of 
4 x 36 = 144, less than that needed for a total group with a v-value of .7. 
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THE ENTERPRISE SCALE MODEL 

The first model is a simple table of the size of*cach enterprise of the average
farm in the zone. The size of" the enterprise is measured either in ares I'r crops or
in number of head I'or livestock. Sometimes it is best to measure a livestock 
enterprise by the number of' breeding stock only: a hog enterprise may best be 
defined in terms of the numl)er of brceding sows kcpt. The model is illustrated by
the first three data columns in Table 4.1: 

1. The percentage of all farmers who grow the crop 
2. The average arcs or head of livestock for that enterprise pergrower, i.e., 

per farm actually gro wing that crop 
3. The average ares or head grown on the average farll in the zone, i.e., 

column a times columrin b 

For the sake of brevity, '"crop" is used hcre to mean "crops and livestock 
varieties" or "crop and livestock enterprises." This book has few discussions or 
examples of' livestock enterprise analysis and project planning. The main concern 
is with project planning and program management in stages 2 and 3. In these 
stages there are f'e opportunities f r significant livcstock innovations. Other than 
disease control, these innovations usually require a combination f' t'arner 
orientation and coverage of services that does not come belore stage 4. Vhere 
such opportunitics do arise, the same techniques that are valid for crops can be 
applied. 

Preliminary Zone Definition 

Planning zones must be established on a rough prelinminary basis with 
professionals who are familiar with agriculture in various areas. As the discussion
 
proceeds, zone differentiation lines should be drawn 
 with increasing precision
 
based on the following criteria.
 

Main Crops Grown. Determine the set of principal food and cash crops. For 
example, a zone differentiation line can be placed through the area where a 
predominance of' one cash crop gives way to another. There vill be transitional 
areas. Similarly, areas should be delineated in which certain 'ood crops arc 
preponderant. 

Fertility. Distinguish areas which have marked difl'erences in 'crtility ain(
yields clue to soil or rainfall conditions. 



TABLE 4.1 PRESENT FARM SYSTEM WORKSIII'ET 

Zone: Y D~a IC: 

Principal 
Crops 

Raised 

I Cotton-I 
2 Cotton-2 
3 Millet 
4 Peanuts 
5 Maize-I 
6 Maize-2 
7 Bananas 

8 Misc. Crops 
9 Cattle 

10 Chickens 

% Farms 
Growing 

Crop 

95 

80; 
85Z 
60% 

607, 
500 

80% 

40% 
60% 

Avg.Arcs or Ilead 
per per 

Grower Farm 

so0 5 
25 20 
60 50 
50 30 
q0 12 
16 8 
30 25 

20 
5 
3 2 

Yield 
per 

Ilect:Ime* 

500 
300 
900 
700 

1200 
1000 
3000 

To0.1 consumed 
Produced at 

per Farm '[lloni* 

375 
fi0 

450 400 
21 L 180 
1-0 100 
80 50 

720 720 

Net 
\larketed* 

375 

60 
50 
30 
40 

0 

Price 

S.17 

1 7 
.06 
.10 

.05 

.06 

.03 

Gross 
Cash 

IEarned 

$ 6-1 

10 
:3 
3 
2 

2 

Cash 
Costs 

S 0 

0 

0 

Net 
Cash 

Income 

S 64 
110 
3 
3 
2 
2 

Gross 
Value of 
Product 

S 64 
10 
54 
21 
12 
5 

15 

I ITotal 2 40 ha. 2,035 1.45 55 4 S 0 $84 S191 
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Labor Inputs 
Crops Ares 

Cotton-I 75 

January 
Opn Md 

February 
Opn Md 

March 
Opn Md 

April 
Opn Md 
P1 34 

May 
Opn 

S-70% 
Md 

3 

June 
Opn Md 

W1-50% 11 

S-20% 2 T 2 

13 

14 

Cotton-2 

Millet 

20 

50 

F-60% 

P2 

3 

20 S 6 TWI 15 W2 12 

W1-50% 
P1 

W3 

11 
9 

4 

S-70% 

11-70% 

1 

17 

15 Peanuts 30 P2-50% 5 P2-50% 5 SWI 8 W2 7 

H-30% 

11-50% 

7 

4 

F-40% 

H-50% 
5 
4 

16 Maize-1 12 P2-70% 4 P2-50% 2 SWI 4 W2 3 11-20% 1 
F-40% 
H-80% 

3 
3 

17 Maizc-2 

18 Totals 

8 

32 13 27 58 

P2 4 

45 

F-40% 
S 

1 
1 

46 

12 

Labor Inputs 

Crops Arcs 

Cotton-i 75 

July 

Opn 

W2 

Md 

22 

August 

Opn Md 

W3 22 

September 

Opn Md 

October 

Opn Md 

11-40% 10 

November 

Opn Md 

11-60% 16 

December 

Opn Md 

F-80% 18 

Total 

Mandays 

156 

13 Cotton-2 20 ST 
Wi 

I 
6 

W2 6 W3 6 
F-20% 

11-30% 
5 
2 H-70% 4 40 

14 Millet 50 F-60% 7 
F-40% 2 

15 Peanuts 30 F-60% 8 
93 

16 Maize-I 12 !'-60% 1 
44 

17 Maize-2 8 TWI 2 W2 2 11-30% 1 11-70% 2 F-70% 1 
19 

14 

18 Totals 47 30 7 

I-30% 

.­30% 
I 

13 24 24 366 

NOTE: opn = operations code; md= mandays. 
Labor Operations Code: 1]1/2 = 1st and 2nd Land Preparations or Plowings 

S = Sow 
WI /2/3 = 1st, 2nd, and 3rd Weedings 

1I = Harvest 
T = Thin or Transplam F= Finish (thresh, sort, dry, clear land) 
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THE OUTPUT MODEL: PRODUCTION AND INCOME 

Determining tile outputs 0l' the avcrage I'arm requires some data that arc 

even more dilTicult to obtain. 

Yields 

Sometimes the typical yields on main crops are well known. Farmcrs may 

traditionally count on a certain yield. Yields for export crops may also be easy to 

oltain. If there are reliable acreage Figures, there are usually reliablc ligures on the 

total crop, even district by district, so that average yields can be determined. 

In other cases it may be diflicult to estimate current yields. Farmers may 

rel'usc to supply accurate data. Data may be available from control plots of 

demonstrations in the area- but these yields, alth ough nominally based on current 

typical methods, tend to reflect the extra care a farmer has given to a small 

display plot. 
A prolf*ssional consensus becomes the only quick way to fill this gap. Yield 

measutremcnts illust bC made at harvest, which may be some time away. As the 

pr iject iprogrcsscs, h owever, the field stafl should sample yields ()n iunimproved 

fa;trms to get a better data base 'or larger-scale pr)ject o)peration. 

Consumption 

In s0onilcountriCs the (1ualtities of the main crops consumed oi the farm arc 

traditionallyv well established. If data are lacking on the number or size of' rural 

households, an average of six members seems to hold true in several countries. 

11 consumption requirements are not traditionally established, however, 

reliable statistics arc dilTicult to obtain. Some shortcut assimIptions and educated 
guesses can neverthelCss be made. Suppose that a country is 90% rural (e.g., in 

East Africa). It can be assumed that 90% of the basic staple crop is consumed on 

the farm. In Table 4.1 , it was assumed that 90%(of the millet, 85% of the peanuts, 

and 80% of the maize was consumed on the farm. 
Consumpltion is a data element on which precision is particularly unimpor­

tant for f'arm-level planning. At this level, errors of 25-30% should not affect 

planning decisions. In estimating the potential cash market 'or Food crops, 

however, better estimates ol consunmption are necessary. 

Prices 

Ideally, future prices for planning purposes should be projected. At this stage 

of' the planning process, however, the present farn ystcm is the focus, and price 

analysis should be as simple as possible. The planning process can be easily 
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delayed )ydisagremnts albmmt assmpticnIs and ])loti'(hiC S usC( iii sophisticatcd 
)rice prtjci(cliois. Pricvs used inp)lanning shouldc tIc kept const'rvalive, as low as 

Cail ) simply justilitcd. EvvI ifprices have )Cn rising slcadilv, higther-than­
current prices FIr initial planiing should no0lit' ubsed. Iliglhcr prices mak(. 
illnovtiolS I,)tik nmo'' iitti'a(ti\'t IW r',Iisillthe Valhie O1 Ihc ,)itii~lts rt'lativc I(othe 
Costs of tlt' inputs. ''llhCrefore, take the ctuiTei \ta's at-hirvest pricc It,tile 
farnner, unless it was distorted by a very hiigh mr vcr how Crop. Ifthe price was 
distirled, take tle av'erage price of1'tie aist 1111ct years. 

C'ash Costs 

On an a''rag', peasailt larnmers rarelv Iiavt' sig"licant cash c,tsI "I
 

prdtiuctioi tfoic I lie end (d'stage 2. "l]w avragv lariller n (tI llhire
lliav Smc
 

labor 1atcertain lmns or the year, h)Lltie Imy also hinetll"Mas Mir al tfh,.lir tins. 

On balancC he will have no cash taliti costs. (This is in,t true iin aClas ,,Itare,,. 
numbeirs of hLndless lal)(,rsel.) Other cash inputs (such as tRtitiWer and peslicidh) 
iiiay be used only lyi' a 1lc Ioil ,,1nimoilv ()l' 'arners. a1picture iltc averag-t'
 
'rimmer, cash costs ()I the minority sil not be averaged.
 

Synthesis 

Yild, ('(nsIli)titt, and price t:(is call)t'ccombined wilh Itant data 

enterprise-scale m del to derive cash and gnss itlco(mtlv (swe Table 4.1). 'Th scps 
inthe comnputatitn are simple: 

(average ares per farm) x (victd*) = pitodcltion per aIr,m (ii kgs.) 

(p)roduction per farm) - (quantity cistil ed) = qualtity marketed 

(kgs. marketed x price per kg.) - (cash costs) i iecash incomC 

=
(kgs. prtduced per tarm x i1ric - .t()ssper kg.) (cash coists) incomlu 

*Yields are stated in kgs. per hectart' divide thet' It 10 U to get kgs. it are. 

Token values are used f(r gr'oss incotme il misccllmitcs crtps and livestock otn 

which 110 COIsu Ili) lion €lata are available. 

The final results are found in tile bitttm right-hanl coilillus t1'Ta)le 1.1. 
The average famiIly in the zone earns $84 a year in cash and grosses $1P9I at 

current market prices. The average family size in the area is five and seven-tentlis 
members, giving itpc'r capita income of abomt $37. This zotne is tyt)ical oftcl 
Country ill which it is hcated, yet this figure is less than hal' tle per capita 

income genetrally quoted for that cointry. 
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Farr, incomc and the role of peasants in an economy is, as the figures abovc 
illustrate, generally undervalued. A city dweller in that country would have to 

spend another $150-180 to eat and be housed as well as thc farmer in zone Y. 

These peasants have a highcr standard of living in most respects than pcasants in 

many coon tries with much higher per capita GNPs. lnce, GNP growth rates and 

GNP targets ileai little in terms o' the lives of' the rural masses who make up the 

bulk of*the population 01'(lcvheI(ping countries. 

TIIE LABOR INPUT MODEL. 

I)at a o(i labor requirements are lacking ill most rcgions of developing 

countries i'or most pcasal)t crops. If the only innovati ons being considered are 
yield-raisers which do n()t requiie significant additional work, then labor data arc 

LnillcCCsS arv'. Or if there is obvious year-round gross labor surplus, as in Ja.iva 1W 

Bengal, data are not required. 

It', however, planning is For a zone with substantial uncuhltivatCd land or the 
inltroduction ()"a new enterprise, labor input data arc vital. Attempts to in tr loLucc 

a new crop have Failed because of'a conliict with tile labor reqiuirements oftthe 
basic crop at soie particular season. Attempts at irrigation or mcchanization have 

been misguided because Ihcy were not based on i sound analysis oI' the labor 

ri.tjuirelnt,nts 01, the Zone. 

The coiMvclti(nalli¢th ( usel 10 c ,llcC dat a Ol laor reqttire ciiis hias 

been tle Farm NIallagculent So rvC' which rCelirCs close, CXl)Clsi\,C stITeillalCe 0o' 

sample I'ams. Aln tmlleratOr n1tLIS visit them ever\' Few da\'s for a1I'Lll year to 
record how all labor is used, with results often Full of alomalies. Somc studies 

have shown that a crop which was easy to harvest t(ook Far longer to harvest than 
a crop which was more difficult to harvest. Methods are needed to make reliable 

labor data collection more fcasible. 

Shortcuts to Labor l)ata Collection 

Eliminate Minor Operations and Activities. Data collection can be limited to 

those operations which: 

-- Concern major crops 

- Cannot be poStl)oned for more thmai a f'ew weeks 

- Are generally scheduled by the farmer for a Full basic workday 

The duration of a lull basic workday varies from region to region and from 
operation to operation. Take into account what irmcrs in the area consider the 
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customnai workday fir each operation. Then measure labCr requirements, I'mr 
planning purposes, in mandays per hectare rather than in manhours. 

Certain operatioms are done piecemeal during days when 31 maljtr ope,ltions 
are schedu led or f3' a brief period following the basic workdays. Pickin bi anas 

for home coinsIliniin, for example, iay take d(lens (of iimliol]rs per yt'.f, lit 
Only a few minutes a day. Applying a fertilizcr t(p)-dressing may take less than a 

manday or may be carried out along with the thinnnig or weeding operation. 

larvesting mnailoc may be postponed until idle days. For pianning purposes these 

operations and the daily tending of the family livestock (if herds are Small) 

tile garden ph 3t can be ignored. 

Consult Farmers. As with yiel and conspiliijtion data, there are 33'uiil 

traditional standards for certain operations. If asked how hng tiey should tak, 
almost every farmer will give the same answer. is a ofThis particularh true 
operations frequently performed with hired equlipment or labor. Farmers iiav 
often agree, fr examlple, that the lirst ploving, of a cleared field take's fll days 

per hectre wit I a one- (w Mrt'(I-tril team. If t hty air accust omled t lire o' iade 

labor for it, they can often agre oin how long it should take to (t( sCvii;4 or" 
weeding. They aie least likely to ag'rCe ()it how long it should take I( harvest, i 
crop, since harvesting laibor reiuihenilits dlependiipartly onI the yield. 

Sample the Daily Workload. A samlling 1 t lie nuibher oI' ares farmens 

harvest or weed in one nanday may lie arranged. If 'charvsting is being st idicl, it 
is important to segregate and in easur e yield o)taiied. WithIiharvesing, a duial 
correlation is necessary: a basic larvcsting Iiile per liecare )his t variable enlement 

of nmandays per 100 kgs. of yield per hectare. 

Initially the sample size might be snall (1 5 to 20). If the results are close Io 
each other, and if the -valnue is low, the small samleI will sWoffice. If resouls vary 

widcly, a larger sample will be necessary. 

Time-Study Certain Operations. Fai'm operations are highly repetitive. Once 
a farmer is at the field and is ready to wrk, the actual work done colles in short 
cycles: die fariner plows the length of the field, turnis around, and recpeats ile 
motion. Each cyclc should take about the same time. The full day's work need 
not be observed if one has timed the prcparations p)eriod plus enough cycles to(get 
an adequate statistical sample. It is best to measure cycles in the middle of tile 
basic workday, however, when fatigue is a the ;verage point. 
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Preparing itStandard Labor Data Table 

Data should be compiledl in a format similar to that used ill Table 4.2. Note 
that tie tiime required by dilcrcnt methods should be determined. Obviously, 
preparing lanl by oxen is laster than preparing land I hoe. Also, distingu ish 
times rc(luiredl I'm.r or €liflclrclt myth(,ds of1hanll i g toolsdilerent Iypes (1hoes 
vliich Illay vary rc ml Zone to Zone. 

tile cxlcit that ml 

be used Irmr lilTercnt Z(nes. 1)llrncCs or soil or VeCd 


"(To ih(ls are consistent across tregion, tle same data can 

gro(wth may rcluirc 
ditl vrenl 
standards Fbr individual Z0112CS oin Some operations. ilcavier soils may 
slow tip plowing, Or heavier weed growi I may slow up weeding or require more 
frc(lucnt \'cctling.
 

A coliblinati(,n of shortcut methods Call be used to compile the data. First, 
ask the farniers and visit their meetings invarious zoncs. Unavailable data sIouhl 
then bV (h aine(I by imasu.1iring 'ork done or tinle-stidv, whichever is easier. 
Where conditions in neighboring Zones are similar, one figure can be used or 
several zoncs or For an en tire regi,,n. Where methods and conditions dilfcr, 
mcastireients and ti 11c-sttdics should be uscd to obtain separatc data for 
different zoils. 

Check the table rr anomalies. )o wcedling and harCst times look 
prh)(orlional amrong crops? I1'not, further study may be needed. 

Compiling the Labor Inl)ut Model 

Thc bottom of Table 4.1 illustrates a labor input modil. Under each in oith 
are codes for the operations performed during that month on that crop. Where 
Operations are i)rl'oried over a period or two ori more iloitihs, a Figure l'ollo(ws

the code indicating what percentage OF the work is done that imonth. The 
 'igure
 
under "1od" indicates the number ofl mandays required 
 in that month for that 
operaticn. Socmtiles two or three operations are accomplished during the 
m11hti. These are generally entered On separate lines. Thus, under November, For 
cu)Ic(in- 1,we read: 

11-60% 16 

F-20% 5 

This indicates that during November, (0% of' the harvesting is completed, 
requiring 16 niandays f(or the 75 arcs olf Cottoli-I. In addition, 20% of the 
Finishing operatiolls-clean ing, sorting, and field clearing-are completed. Both 
manday tinics are based on a yield of 500 kgs. per hectare. 

Minor operations, those taking less than onc manday for the small acreages 
indicated, are (iftc Co)mbincd. Under March, for the 12 arcs of Maizc-I (il line 



TABLE 4.2 STANDARD LABOR MANDAYS PER HECTARE FOR ZONE Y 

Crop Method 
Preparation* 

1st 2nd Sowing 
Thin or 

Transplant 
Weedings 

1st 2nd 3rd Harvest FinishT 

Cotton hoe 
ox 

45 
22 

35 
20 

7 
7 

3 
2 

30 
6 

30 
6 

25 
5 

25/2. 
25/2 

153t 
15/3 

Millet hoe 

ox 

40 

22 

6 

7 

1 

1 

28 

6 

25 

6 

9 

4 

30/2 

30/2 

5/2 

5/2 

Maize hoe 

ox 

45 

22 

30 

20 

5 

5 

2 

2 

25 

6 

25 

6 

10/2 

10/2 

5/1 
5/1 

Peanuts hoe 

ox 

40 

20 

32 

20 

6 

7 

25 

5 

25 

5 

9 

4 

20/1. 

20/1 

10/4 

10/4 

* Includes initial breaking of land, ploughing, and harrowing (with oxen by 3-man team). 

i Threshing, husking, shelling, clearing the field, and hauling from the field. 

T Twenty-five mandays per hectare plus 2 mandays per 100 kg. net harvcsted. 

,.11 includes lifting the peanuts from the ground and hauling them back to the farmstead; 
F includes picking the peanuts from the vines and all other of 'rations to finish them. 
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16, "SWI 4" indicates that tile sowing, thinning, and [irst weeding of the 12 ares 
take 4 mandays. 

Preparing (he Calendar. Enter the calendar mn the workslicet. This 
inl'ormation can usually )e gathered ile 1IW professioIl. agrictllttiral sl;lf 
working ililthe area. First, ask that the stalT members tell when the balk ofI* tile 

to 'ratioll is dlone. Otherwise they will report that planting colthon runs 'ionill 
lebril',v to ,Jti. ell d harv.still. rtls [rom September ltoFebruary. Indeed, Ihey
May have observcd snile small aillolnts of' such work over several inot;hs, but tle 
small amnl1tsai., e1 irrelvant. Second, specilfv that the timing is based o)n the 
assumption that tlile rains comte m time. If' the rains colie late, the whole calendar 
will be delayed. 

Computing the Mandays. There is a simple I')rm ula I'm. cmilling the 
iandays per tlyeratioln per Illmllh: ltlmln11er i ars times perceintagc [ the 

opewratitn IT(rf''llr Cd Ihil month times tile standard mandaVs pCI" hec t'for tht;l 
,)eraltiii a11d that crop. Rounld o1 all figures tot the nearest ianldav. Any further 
precision would bei misleading. [Fracticns c1 mandays should be ro unded upwards, 
particularly oil small plots. 

Resource Availability and Constraints 

lh w uiuch land and labor is actually available to an average farm ill a 
part icular zAci'
 

l'he quantiFicatioll of1 employment 
 oil a peasant farm is coml)licated. [low 
much 1h whineii ai(I children cntrilhuteC? The labor f'oirce ofI' a l'arm is thercf'ore 
counted ill terms o I adult male-cquivalents (, lls). 

The work c untrihuticn oI women and children relative to adult males will
 
var' f'omn r.g.ion t( regioinl acCo'(ll, toCsevetral lac'tors: the balance of heavy and
 
Mlighit in the
work 'armin-g system, tie tiun e the clhildren are ill school, wlethter the
 

chiihen are On school 
 1lidilay it; harvest tinies, the traditional division of* male
 
and female farm tasks, etc. Various scales h ave 
been applied to ccInvert 111selhold 
membe fsl various ages into NI Es. Runth en)rg used a rather simple scale to put 
data f'rom1 a tnumber of (ilfferelnt Couiitries oil ;a commnlnon blasis.2 I use'c a mo0re 
(letai led schedule in the field in East Al[rica (see Table 4.3). 

leasant fa-;rms, no matter what reasnal)le scale is ap)lied, tend to have 
between two and three NlEs available. Consider the [arm depicted in Table 4.1 as
 
having 2.5 MEs. The workload varies widely with the seasons f'rom less than 3
 

2. II. Ruthenbcrg, Farmin, Systens in the Tropics (London: Oxford University Press, 1971), 
f). xv. 
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'l'AI1.E 41.3 MAI. ICQ!.IVAI'NT SC.,\I5 

Kull Ruthenhterg 

Age Male ] IFenlahl ,M lt". Feliale 

lull-linic wo rkers 20-60 1.0 .8 1.1) .;7 
Full-time workers 60f .6 .5 .67 .5 (501 

Children 16-)19 .9 .7 .67 .50 (15.19) 

not illschool 13.15 .5 .A 

10-12 .3 .2 .25 .25 (10 1.1) 

Children 16-19 .4 .3 .67 .50(1 5- 19) 

inschool 1H-15 .2 .2 

10-j2 .1 .1 .25 .25 (I0. I.1) 

NOT: lRuthenberg's age divisions dil ler slighitly froln in ine. 

days per ME in Septemlber h 23 days Tr Ml in .\pril. 'ihe yearly avcrqec is aWult 
12.5 lays per niinth () ,work per \lE. I)oews this rellect :4r1ss tinolr-etphiyicnt 
()nlv in part. In addition to the \vork sho\\n, there is the ps.sp(inalc-or 

pieceinlel wvork (hlue ()n .45 hectaIres ol llaiztias aidil itirol (r(Ips. 
\W.hat, then, is the imaximttm atl](Iult (d'labor that might be ilade available 

()n this farm? There is no) licrcut Iormula, and sollu iudgiu lts al',<it beh-havior 
are necessary in o'dcr to obtain a fiure. lis farint rises it,23 iiiladays per IE in 
()IlC iionth, but itcould sttstin tht for it, re tlha oree r uith atlevTl w\rkhoal inc 
a time. Plan conservatively when dCCrminitin whal a laru ,niiht be ahb aod 
willi'g to do) with the labor at its disp),sal. 

Supj)ise that the farmner prefers to limit his peak \v\orklo(ad to, ab,,ut 5(0 
nianda s perl onth, 20 per N1, and thait le w'tdd be illin to) stslain suchU a 
wvorklad for onhl 4 out of 12 l)iitlls.. The rest o1' the \ear he pi'el'C'S ligh teres 
workload to allow tine ltor\k lie has postp,,ncd during peak tnitlhs. Assuic 
that for the rest of the year lie wMuld be williig to pit ill aboul -1) tnlaults per 
i1mnith, 16 per ME, ()n the main cnps. Woirking 50 inandav's in peak iiontls and 

40 in.uidavs inoff-peak months, the farm faiilh' would pill in a total Iofa)ml 
520 nlandays a year, al increase of al)out 40%. 

If all land is being used, then the land availability and constratints are 
obvious. Oftell one type of land is constrained but anotlh is not. lotIomland wt 

irrigated land may be completely under ctltivalion, while uplands ate only iart ly 
under cultivation. 

It is v'ery diflicult to estimlate the aIoo!iI (d addiliontl land that imight le 
available. lEven if there is Rod soil and land-tse iniaping so that figures aie 
available on the total arable and actually cultivated land, it is still dlificult 1l 
estitnate the full amount of land that farmeis can typically ob tain anid handle. 
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Arable but uncultivated land may or may not I)!- distributed so as to place it 
wi thin reach. 

The land constraint can best be judged by asking 'armers, ")o you feel that 
%,ucan get atl additional hectare ((r. woo or three) of land to cultivate if 'ou can 
break such-and-such bottleneck?" Their reaction, a prompt or a hesitant answer, 
is plerhaps the best indication of the prolable land constraint. 

It is essential to coimlmunicae with farmers. The planner must talk and listen 
to them. TIhw' are the ultimate (lecision makers. 

A NOTE ON PLANNING IIARDWARE 

li theimid-20th century, hardware assumcd a meaning quite diflcrent from 
the tradit imal wares Of the ironjmonger. In administration and mimagement 

illi1cC, hardware meansCmplters and comliiter-peripheral Cluipment; sofi­
u'ue'l,l( IIIiSSCS the SVStllS , 1 es, and(Co)puter programs.' )CC(l 

This lmkq in sensc, is devo)ted the so ftware tools 

program managcment. But what hardware is needed t ) accompany all this 
stI ft warc? 

Although planners and progralm managrs in developing countries of)ten have 
access to c inpu ters, it is not recomi mended that they be used at the beginning. 
The procedures in this boo(k have been specifically designed fIr the folh wing 

hardware: 

il, a to of" agricultural 

accountl'lk spfadshceLs, 14 columns by 35-40 lines 

soft pencils and craserw 

pocket calculators with memorv 

zvide-carrhge typewriters with 12 point (elite) type 

mimeograph machines 

Economv is, of' course, the watchword of every good manager. Supply and 
eCltil)menit re(u iremien ts shouhl be kept at a minimum. Paperwork economy is 

particularly important. Planning paperwork should be kept on singlc-page formats 
with a minimum of' additional descriptive material until the plan is approved 
within the originating agency. '[hen the more formal project submissions can be 
wiri t ten. 



5 
Selection of
 
Innovations
 

When comipilinig data I, IIM -synstC'1.S, thW PlaMIiier shOnldhl cxplr. dati M) 
larninu", innovation. There ac thrcc hasic typcs of iniovatiI,s: 

I. hield-Rajsers 

2. HBot tleneck-Bricakcrs 

3. New Enterprises 

At this stgC Of JAl"iflnilg, CM)si(ler present and potential m'arket demancl--a 
ill.imr lactor in consideri. g yicld-raisers and new enterprises. 

YIE I)-RAISERS 

'Iis ctgo, .r inclu(les all innovatiotns that canl raiste l't income per hecilare 

o<i a giiven crop. Basically, the'se illlovatitns Mt.e physicaiil,-rajs'rs: 

,inputs: fertilizer, pesticides, ilhprvwed seed 

Practices: better timin., better spacing, prnillg, weeclini, etc. 

For convenience, in n(ivati ns can lbe inchded he're. which raise prices For the 

flarmer by improving the quality oflthe Iprdutlt sorting and grading, better 

packing, etc. With some notable CxcCpti(is, these innov,aticns are not importanl 

until stage 3. 



Solos and Packages 

In a sense, each input CW practice is a separate innovation. lHowever, such 
separate innivationls gellerally cannot sol). Ininovations oftCen nee( collpleenl­
tarv ittt vatitHiN to work. When I'i-rilizet is applied without pesticide or improved 
wecvling, the 'ertilizvei often Feeds the pests o)r weeds instead of raising yields. 
Improved seeds tf'tei require ncw practices to realize improved yields. 

A sol()o innovation iia' not increase yihl(s enogh to interest 'armers. For 
example, ill olne mno1Coultural area trial dlati showed that treatment of' seeds 
bel're planting ctuld prevent rust which was taking 10% of the rice crop. The 
c')st ()f lie application was nIegligil)le and ithe work (l ired less than ()e 
manday. Even th)uagh the innovxation t0ferCdta I(% annual raise to Farners fo0)r 
CHIC day's wo)rk, they would not accept it. The vagaries of weather are such thatita 
'armer wotild never know whether or nta he was realizing a I1% increase dte to 

an innovat on or doe to weather conditions. "ver\' innovation carries uiknowni 
clermenls that l)resnt soic risk in tile Ces ofI the I'arne, particularly when hi is 
lllt Iise( to iiltvaitg. T, induce 'armers to adopt an innovation, at least in 
stages 2 and 3, the ifnlwttliti should ,ltffr at least a prosp)ect of a 20%,,inclease in 

vield with normal weather conditions. Therefore, ilill.tvaiinS most IeIlc be 
f)resented and pnointitd in MckaigCS which itrmic' signil'icant returlls. 

Attr,_ctiv. Sot], ilmli'atiolls are Scarce ht paiiarl • rclevant in stage 2. 
I herc tile ineXpe!rielcIe (f1' staffs ,e ,. ltisfiheld oCfIh CC servi(es and the falmers 
simplicity at a Irelvill. An, imrl)tved seed that (.ail get a130% increasc in yield 
wit] existing piraiccs CC a len ilizcr all)licatill that can Ut I 30{% increase itl 

yield with ile seeds and piin'clices fI'rmers are aread' using are ideal catalysts For 
stage 2. 

Evathatio,+
 

I)ttes all iitiovaiittn give a return adequate to ctver the cost and the risk? 
Begin with the assumfptiotn that 1'" every dollar invested in inplts, yields Inust rise 
by twt Cdhllars. lit stages 2 and 3, most ininovatiois that give less than a 100% 
tittirl Cn ca)ital sldtlcI not he proimtoted, particularly if the Farmer must borrow 
the caiti'al. iricesthe may' seriously burdened with aIf fall, farmer be 
noinprductive (flit. This 100% ihtrngin riihSt cover otIt (mlth the risks but the 
adldiintial labor,. For most yield-raisi, g iinputs the additional labor is small, Iut 
ile Iarmer trying stnetlitig new may make tim -ctnsuming i istakes. 

This rtle can he relaxed uinder favorable circumstalces. I1 a crt) has a steady' 

priCV or trus less risk ()f* failure doe tt drolught Or late rains, the farmer can 
participate with a smnallcr probable net return. Oil the othmr hand, il' the 'artiiet i.-; 
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the first in his c(Immunity to try an innovation, he needs an even higher return to 
cover his risks. The first adopters may need a special stibsidy For the First year to 
make a risk acceptable. 

Table 5.1 presents data on feasi)lc innovations Ior zone Y and illustrates the 
evaluation of' those innovations. The cost data are rc mided off tc clarif'y 
presentation and to avoid the false impression of precision. In addillt 1()such a 
table, it is advisable to document the technical details of the spray or pesticide 
and improved seed applicatims. 

In Table 5.1 the first rertilizer application (in ctton "Flertilized-2,"' a 2 cwt. 

applicaticn, gives a total increase Irnc)iii the presect yield (1'300 k.s., netting aii 
increase of S21 above a cost of' $30. The feasibility of such an imuvO'atif In depends 
on the )rospective stability of the cotton price and the risks 'rom irr-ular 
rainfall. 

EXERCISES (based on data in Tables 4. 1 and 5.1) 

1. In zone N' the average tarmer cultivates an averagc ()t' 75 ares cc'cc) ticl-I , 9() 

ares of cotton-2, 50 arcs of millet, 12 ares of maize-I , 8 ares (4i maize-2, and 
30 arcs oi'peanuts. Taking onl\ythose inncwations realizim, coiver 85'',1net 
return, how much can the average 'arlelr increase his incol by adcPti 1g the 

recommended innovations? 

2. 	 What gain in yields is necessary to pr,,dncC a 100% return ol investment on 
applications of N2 on cottoi-I, millet, and maize-I ? 

Sources and Source-Data Problems 

Yield-raisers are generally teste. and prcven on research staticmns and then 
tried on actual farms. Test records are a basic source of. innovation data. But these 
data present threelcproblems: 

1. Uneconomic Trials. Spectacular yields are often achived on iesearch 
stations under conditions infeasible or uneconomic:'1 on ]) asait farms. Land at 
research stations may have a buildup of' residual fertility from repeated high 
applications of fertilizer during previous trials. Stations may prepare seedbeds 
using heavy tractors in a way no ordinary farmer could afford. They may use 
hired labor to do meticulous weeding. Their records often do not reflect the extra 
costs which might make the increased yields unprofitable. 

2. High-Yielding Control Plots. In zone Y, where farmers get 50()0 kgs. per 
hectare, a nearby research station may achieve a yield of' 1800 kgs. wihi a high 

application of fertilizer (e.g., N2P2) costing $50. Where the average fartner nets 



TABLE 5.1 INNOVATIONS FOR ZONE Y 

Yield Raisers 
New Inputs "d 

Fertilizer Spray 

( osts per Ila . 

.Seeds T'otal 

Yields (Kgs./Ilectare) 

Ne,.% Old Increase 

Price 

per Kg. New 

Net ;ross *%Iargin 

Old IInct-casea 

Cotton-i: 

Cotton-2: 

Millet: 

Maize-1: 

Maize-2: 

Peanuts: 

on-time sprayed 

fertilized-I 

fertilized-2 

sprayed 

fertilized 

fertilized 

hybrid seed 

fertilized-1 

fertilized-2 

hybrid seed 

fertilized 

hybrid seed spray 

fertilized-1 

fertilized-2 

Nil) 

N2 

NI 

NI 

NI 

N2 

NI 

P1 

N2P1 

S13 

26 

13 

13 

13 

26 

13 

10 

33 

S-I 

-1 

4 

4 

4 

3 

3 
3 

S7 

7 

7 

7 

7 

S 

8 

8 

5 4 

17 

20 

4 

17 

13 

7 

20 

33 

7 

20 

1 

2! 

42 

55(0 

700 

800 

330 

360 

1300 

1450 

200(0 

2400 

1220 

1500 

1100 

1400 

1600 

500 

50(i 

500 

300 

300 

900 

1200 

1200 

1 .00 

1000 

1000 

700 

700 

700 

50 

200 

300 

30 

60 

400 

250 

800 

1200 

220 

500 

400 

700 

900 

S.17 

.17 

.17 

.17 

.17 

.06 

.05 

.05 

.05 

.06 

.06 

.10 

.10 

.10 

S 90 

102 

106 

56 

61 

65 

66 

80 

82 

66 

70 

99 

119 

118 

S85 

85 

85 

51 

51 

54 

60 

60 

60 

60 

60 

70 

70 

70 

S 5 

17 

21 

5 

10 

11 

6 

20 

22 

6 

10 

29 

49 

48 

125,""' 

100% 

70% 

125% 

60% 

85% 

85% 

100% 

67% 

85% 

50% 

265% 

235% 

104% 

a Percentage of net increase (after deducting costs) over new input costs. 
b NI = sulphate of ammonium, 1 cwt.; P1 = single superphosphate, 1 cwt.; N2 = sulphate of ammonium, 2 cwt. 
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$85 a hectare, the research station nets $225 1(1800 x .17) - 501 or 300% of what 
the farmers receive. But the yield on tile research station control plot may )he 
about 1000 kgs., giving an actual response to the fertilizer application of 80%, 
with a net increased return of $85. This is still a good return on an 
investment of $50. 

Starting from a base of' 500 kgs., an average larm will not increase \ields by 
800 kgs. At best it might achieve an 80% response to the i'ertilizer application, 
raising yields to 900 kgs., grossing about $155 and netting $105, an increase of' 
only $20 from a $50 investment. It is problematical whether the farmer can in 
fact achieve that 80% response since his complementary practices are in ferior to 
those Found on the research station. 

So what looks like a spectacular opportunity on tresearch statio n may not 
look very profitable on the average farm. Actual methods must be studied to 
judge which complementary practices are necessary. 

3. Lack of Packaging. Innovations arc often demonstrated in isolation. One 
set of trials may show that planting in rows will increase yields by 15%. Another 
set may show that a certain application of fertilizer will increase yields by 15%. If 
the farmer Flants in rows and applies the fertilizer, what increase in yield can he 
expect? Perhaps more, or perhaps less, than the sum of the lwo. 

Given these conditions, how can research and demonstration data be
 
translated into planning data? How can realistic estimates of potential new yields
 
be derived? 

First, carefully check the methods used in the trials. Visit the research
 
stations and demonstlation farms and talk to tile people involved. Check not only
 
the featured practices but the other practices which were usel. Then detemnint.
 
whether all the practices which contributed to the increases in yields wlmd be
 
economical and acceptable on tile average farm.
 

Second, where high-yield results look unrealistic in terms of the avetrage 
farm, use a more conservative approach and see if' research to lite would justify 
the estimate. Suppose that research trials have shown that NI gives a 50% 
response, and that in a group of trials yields have averaged 1500 kgs. with an 
application of NI compared with yields of 1000 kgs. on control plots. Can ;n 
application of' NI he recommended? If' the application, lplus coniplemnenlary 
pesticide, costs $17, an increase of $17 in net gross margin is necess;.ry to justify 
it. This would require a 40% increase in the yield from 500 kgs. to 7t)0 kgs. (see 
Table 5.1). l'he estimate appears defensible in view of' the 50% response achieved 
in research trials. 

http:necess;.ry
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necd 31 in April, 40 in Nlav, and about 30 in .Jtine, if an earlier millet vriet v 
used. If a latcr variety wcre used, the new peak would be in Jul\ with ablt 18 

mandavs; the rest would be below 30. 
This illust'atcs the nature OF bottleneck-breakers and the pi-climin;trv 

analysis leading to lecisions ablut them. The pr'limilaryp rot.cildrc is to: 

I.	 Identil'y bottleneck points in the present system 

9. Identily innovations that might break them 

3. 	 Make a rough analysis of" possible bottleneck reductions 

4. 	 Identify the most promising choice and "test" these throtilh a arealiti 

planning exercise 

)oes the climination of bottlenecks alme increase income? L.abor rt'qluht'­

menrts at dIC i,_, illpeak periods have been redluce(lI, but [as anvthing- bIen dlt I 

cash to pay off the investments? Will millet seed (fa dilflrtenlt ma.torirt t'V,ble 

thc 	I'armer to imake more mneV I'rom his cxistiii gtacae? 

Trhe only way to determine the benlefits and actual p,,ilabilit d t 

bottleneck-breaker is to plan a revised optimum ll'prioralli Im the coinit 
,
Shifting a number (,I'crops can enable a farlcr to reali/ecthe 1ff1 ii I . 

bottlcneck-breaker. 

More than a paper exercise is involved. Devebhpingc lilutrlies ;it( ert'd wi6h 
the debris of bottleneck-brcaker schemes which t'or lack (d anal \ hpufailed 	 In. 

comprehensive packaging and promotion: herbicides which dcn (illsI rat c we' ,t 
never sold because they were not promoted along with tile expansino , I Ih­
crops; small tractors Which were merchandised excltsive-I\ i s I.1b11d t I 

never sold; irrigation projects which )tlv so cceded illIoil'ill- jIl)I( ci Wa , I'l 

existing single cropping bccauLsC there was eff"ctive pmllolmti, (d tlh'lot) f 
cropping. 

The final selection of blottleneck-breaker innovations (lcend s on tiltc 

outcome of the programming analysis. 'T'his is the cml\. w\.;Idicl-atikes ,Il bc. 
compared to determine which is profIitable. is t idci f\ iOmore The aim le thlie 
which provides a greater increase in net inc)me, i.e., ill iiicrea se'd gu is,n trgii h's 
cost or amortization of* thelbottleneck-breaker invest cni. 'I'lw b(itmcik­

breaker investment rarely be to t single CIop ; genemall It bvcan charged i1 mous 
charged against the gross margin of' the entire I'armn. 

In preparing For this analysis, consider these 'actors: 

1. Bottleneck-Breaking Supplies. These supplies are Financed out-oll-po(kei 
or with short-term loans. Consider only the actual cost and tile interest per 
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hectare of application. Improved seed is often a yield-raiser as well as a 
bottleneck-breaker. The two benefits must be analyzcd separately. 

a. Improved seed. Varieties with earlier or later maturities will change the 
timing of labor inputs. 

b. 	 Herbicides. Particularly on perennials, effective weed-killers call reduce 
weeding labor by up to 80%. 

2. 	 Cultivation Equipment 

a. 	 Draft animals. Consider draft animals (ox, water buffalo, ass) together 
with the improved equipment available. Improved seeders and weeder 
eq(uipment can be eClUally important. There are two aspects of cost: 
amortization and loan payments. Loans for cultivation equipment might 
typically be for three years; amortization will vary according to the 
durability of various elements of the equipment set. The animals often 
have a substantial resale value when they are too old to plow but not too 
old to be eaten; this resale price should be deducted from the cost to be 
amortized. Possibility of' death or incapacitation of the animds may 
ofllsct this. It.is useful to set the interest rates higher than expected levels. 

A fev further considerations may be included. Two families might share a 
set of oxen and equipment if the optimum pr,)gram shows that the 
average I'arm will not be using the oen more than 12 days a month. In 
evaluating the investment there are intungible benefits, such as reduction 
in risk due to the ability to work [aster and earlier. There are also some 
risks involved in owning draft av;,.ao; there could be a shortage of' fccd 
bl'ore the first plowing. 

b. 	 Two-wheel tractors. The small tractors popular in Japan (often called 
rototillers) sell f'rom $500 to $1200 with basic attachments. They can 
generally work at least twice as fast as draft animals and do not need 2- or 
3-man teams. 

Where draft animals have net costs of over $400 per pair, the two-wheel 
tractor can compete favorably even in some labor-surplus situations. 

It is most economical for one person in the community to own the 
tractor and do custom plowing for his neighbors. The cost per farm then 
depends on the length of the tightest work season. If, in a 4-week period, 
the average farm needs a tractor for 2 mandays, 10 farms can be serviced 
in 20 mandays. If, however, the task must be completed in two weeks, 
one tractor can only service 5 farms. 



Selection (Ohnnv'alions 71 

c. 	 Large tractors. Conventional tractors vith basic alttachllents sell ini 
dcvcloping countries at prices ranging cwn $2,00 t; $7,0T ley a,'c 
too expensive and arc beyomd the needs of omt: peasant larmin.g 
community. Yet thcy are vi ly used in comuntries such as Thailand. Thc 
key toi their eConomy is in moving them froIll Zone io Zone to alk 
advantage of different seasonal requirements. 

Suppose that the am rtization and the general cost of cmpera t ing a tract ir 
is 	$2,000 a year. If' the average farm ne'eds it for one i clandayduring a 
peak seasmin wich lasts 20 madavs, the cs per li on W miul he S IO0U if 
the tractor \VerL used inllthat Zone alone. hw()\%Cv.,t le tractor callbeI1', 


used in three other zones with similar requirements at staggered seasons, 
the cost pelr farm w,,tuld he oti\ S25, pis si)me share of Aln miii"'' c')sls. 

Large tractors d(o deel) plh~ving and clearing-work that sinmalie CquiLpi e 
cannot do. Oil the other hand, foreign excliaig. is initially rcquniredlo 
purchase them and to keep thein in I'uCl and SIrT p)arts. T tliv rqluireals, 
a higher level of maintenance and Imnallg ntcl onllteicc than smaller 

equipmen t. 

3. 	 Irrigation. Ilrrigatioln is generally :avield-raiscr tswvell as a bottlvneck­
breaker. In comptting the optim1m use ol tiec cjill int, coinsiler the in creases 
in 	gross margin dtte to higher yields tswell as the chianges in a rrn(tiireint ns 
by month due to changes of crq timing. 

a. 	Small punps. Small pumpS may providce ecoomical irrigatim for an 
individual farm, but it is sometimes more econocimical Io have t small 

pump serve several firmns. Amortizat ionli is charged ti the whilc farill 
gross margin or split among several farms. 

b. Community irr,'qution pro ects. Sometimes part or all of it lar'ning 
community finaia ccs and builds a small irrigaticn systeni with a small 
diversion dama or pump plus ditching and piping. The t ial cost inlist b 
spread over a number of farims. Charges to each ' ru tht. basis of'(c)i 

a11oun11t of Water used on hectares irrigated%will en ccmtl raIe lie frers Ito 
try to include as many farms as poissible in the system. 

c. Major irrigation projects. lior these prijects, pl:cting techniq ies ai­
generally different from those outlined in this bhk. They may extend 
over several zones. The true benefits f such pr ects, ho~vcvcr, call cnly 

be 	determined by a programming analysis of tvcragc Liilns in each zonme. 
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NEW ENTERPRISES 

A new enterprise involves the introduction of a new crop or the upgrading of 
a crop from a minor to a major cash crop. If a farmer has been growing 100 kgs. 
of maize a year for home consumption, inducing the indivicud farmers of a 
community to grow 1000 kgs. of maize for market and helping them do so 
involves all tile complications ofintroducing a new crop. 

Somctimes the analysis 01f such a proposal is simple. If a new crop must be 
harvested at the same time as the primary subsistence crop, it will probably not 
fit, even on a small scale. If all the work on a new crop is during oif-seasons, or if 
the gross margin per hectare is twice that of any other crop in the present system 
and the timing is such that the competition for peak labor is minimal, it will 
almost certainly be a welcome addition. 

In addition to gross margins, labor requirements, and competition I'm" land 
and labor, new enterprises present three special problems: 

1.Marketing System. What ofi-farm services and in frastructure are needed 
to market tie crop? Investments may have to be planned in: 

a. local crop collection facilities, buying stations, etc. 

1).transport iaccess 

c. more hauling capacity on tile roads at peak seasons 

d. prcessing and storage facilities 

These investiments niay or may not be economical or profitable depending largely 
on tlie expected total v'olume. Yet, a new enterprise may improve the use of 
,'xisting facilities and make them more economical. If cash crops arrive during 
Only (on scas')n, a nle\v enterl)rise harvested at a (ifferent season ma\' utilize idle 
collection, storage, and truck and railroad capacity at relatively little out-of­

pocket cost. 

2. Minimum Volune Startup. Suppose a new crop (e.g., soybeans) is 
introduced which requires special processing unavailable in a region's rural areas. 
This crop is attractive to farmers because the prospective gross margin is high and 
tle harvest time is during an off-se;-son. Extension agents extol the virtues of the 
crop. Individual farmers plant enough to harvest a few hundred kilos. 

There is likely to be no market. It generally does not pay to send out ittruck 
to a village (luring an off-season to pick up a few hundred kilos of a crop. Local 
merchants annd cooperatives will probably not know what to do with a few 
hundred kilos oh something new. It is not worthwhile to maintain marketing 
linkages between central processing facilities and villages. It may not be 
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worthwhile to build and operate a processing facility for even a hundred tons 
which have to be collected from scattered suppliers. Moreover, if' the new crop 
nects a special pesticide, it will probably not be available locally when needed. 

A new enterpisc requires cither an assurance Of an initial ec momical 
minimum volume or special arrangements to compensate for the lack Of that 
initial volume. From the beginning, farming communities should produce en ,nigh 

for shipment in truckload lots. Adequate marketing can be provided through: 

a. 	 Saturation and concentration. The policies Outlined on pages 1-33 are 

vital to marketing new crops. 

b. 	 Extension service marketing guarant-cs. II the prm tioln StrategV calls 
for initial demonstrations on single farmis, the cxtension service will hiave 
to arrange for buying the crop lf tihe denmstrator. Bevmd that, I'r the 
first ,ear or two a guaranteed price may he necessary I( induce farners 

to grow a new crop. 

c. 	 Insistence on minimuni participation.It may be necessary to insist that a 
minimum number of farmers from a comnlunity participate ini a new 

package before farmers receive assistance. 

d. 	 Subsidization of initial o/wralion of proc'ssing faciflies. It maity be 
ncccssa,7 to subsidize processing facilities I'r the first few 'ears until the 
volme of tile new crop reaches the breakeven point for the facility. 

3. Sophistication. Is the overall institutional capacity Of the zone ready to 

accommodate the requirements of the new crop? New enterprises may h;\vc 
requirements for Sul)ply and marketing qucality control, credit discipline, and 

production discipline that can be expected in stage 3. FOr c~mpalc, 
horticulture may require buying on grade, the precise timing ,1f applicatlic ()f 
fertilizer and pesticide, careful and complex rotation and staggering OF plantings, 

and irrigation. 

PRICES 

The Problem of Market Saturation 

Innovations aim at increasing prOdUclion. Their analysis is based on current 
or recent prices. [herein lies a potential contradiction: increased production may 
saturate the market and depress prices. 

This pr,,Alcm is generally not relevant to the first two to four %,ears ofI a 
project. The number of farmers who adopt an imnovation package during the first 
three years is not sufficient to increase the volumne Of a imarketable crop enotgh 
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to depress prices. Af'ter that, a siccessfliI pr iect may rapidly saturate a market. 
'he package of'len includes cr ps which farmers have been growing in small 
quantities, mainly I'cw home c,uosumption. Now the\ will each be marketing 
several hundredweight. For some crops the demand is such that the market \Vill 
not bIe Saturatiied. For others, price elasticities inuLst be considered and saturation 
prices determined for planning beyond the third or fourth year.
 

The initial pr,,egain gxercises f m several 
 r all zones shoiuld determine 
whether such saturation is likely to (occur. This wll indicate the volume which 
will probably cocme onto thte market as a direct result o01')r0ject actiVity. 

The resulting rclatlions of sutl))lV and demand can be determined in light of" 
the price clasticities tile coinintodities. The analysis will vary according to 
whether the cro1 is: 

fo.
',rexl,,rt 

- for (f0,lCstiC use 

I'm livestock feed, knreign or d(icmestic 

Export Markets 

The C,,imcodity Analysis Branch of FAO has projected worldwide con­
suniptioti and prodliction of majotr agricultural commodities fr" 1980.' A 
tw, -v(inimc cmpendiuin pIrjects country-b-country and iegi ,n-b y-region pt( ­
dtuction and demand, per capita and aggregate, for 28 different agricIl ttiiralccomnimo0dities ,,IC.'cin ino(l itv cateumics. The data are indispensiblc to an 

agricutlturatl planning ,,fTicc. 
()n tile demand side the data are particularly ant hoiritative. A l)lhnning office 

might want to,maicli donuestic demand with the figure currently used f,,r national 
planning. For interna ticial pro.ections, however, it might be advisable to use the 
FAO indices ol per capita eImand in the absence Of' in-country studlies.
 

()n t le suppfly side the FAO data 
are not as authoritative. iFojectiojis for 
each cItt -re-based Ot assumptions about the cctlnt and effectiveness of the 
coutrv's deIvehlpmcnt plan ovet a numler of' years. Certainly the FAO 
pi(mjectiomis callllli be usel 'or one's own country. For itlier countries and for 
regionwide and worldwide supply projection, however, the FAO's projections are 
likely to be suflicient. 

Suppose that the initial programming for the average farms of. a set of*zones 
has been c,,mpleted. It indicates that if all the suitable farms adopt the 
recOniienlded packages, 80,000 tons of'crop A will be available for export. 
Compare Ihat figurc with the FAO prohection for exports of* crop A. I1 the FAO 

1. Food and Agriculture Organization, .IgriculturalCommodity I'rojeclions, 1970-1980, vols. I 
and 2 (Rome: FAO, 1971). 
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projects only 30,000 tons for export in 1980, an additional 50,000 to ns must be 
added to the supply available to importing countries. Will this affect export 
prices? Ifanother 50,000 tons are only 5% of the imports projected For those 
countries, then the project activity will probably not affect prices significantly. 

11 the project acitivity amounts to more than 5% of the impimrts of a 
prospective export market (say, Western Eur'ope), then there is istrong possibility 
that it will depress the market. At this point communicate with tile Comm dclit\ 

Analysis Branch of FAO to learn the price elasticity for that crop in that group of 
countries. 

If the price elasticity is .8, for example, then t2% increase illo'erall supp ly 
oin the markets of thoes c,,untries would mean a (Iop in price of I.6"/,,.Ifthe 
50,000 tons additional supply (of crop A am(unts to a 10% incrcase, then tlrice 
drop of 8% can be expected. On this basis, use Iprice 8% bclow th lc nt prrice 
for hong-term planning. 

FAO projections show that aimost all crops will be in some ( verstll ly. 
Moderate general world oversupply should n,,t in itself discoulite it iCuntrv l o,ll 

planning expanded exports. When African countries began exporting Ceffee on it 
largc scale in the early 1950s, Brazil was burning siUllulls coffee. Prices that arc 
discouraging to one country may be highly advantag,: ,)Is to faurmers in al,,other 
country, dcpending on their prodluction conditio(ns anl their alternate pr idctcti(,n 

opportunities. 

Domestic Markets 

As with export markets, the analysis of opportunities must estimate how 
much the supply of various crops on the dlomestic market will be increased if' all 
suitable farms adopt the package. Comparing these results with FAO projectioms 
(or modifications of'the FAO projections), see whether the domestic inarket will 
be saturated as a result of the projects. Ifthe increased produhtctionui will only kccp 
up with growth in demand, a continuationu of current prices call bc asslltd. 

If, however, the projected demand is substaltially lower thln the tprjectCcd 
sul))ly, a drop in prices can be expected. FAO can prJvide some usCfunl price 
elasticity figures for most crops in most coU.tlltrics. Fl'onl lhCse Cahlcim c tlt 

possible drop in domestic prices as tresult of Statl titOing the inarkel. 

There may be some alternatives to saturating the dohmestic market . I may be 
possible to export the projected excess of supply over dlenandl. Ifthe piJcted 
crop is not presently being exported, examine shipping costs to (deterline tile 

price at which the crop can be landed in potential exl)( 'tmarkets. thc cropi caL11' 

be landed at a complretitive price, it can be marketed ablramd at the sai.c price the 
farmer currently receives. If, however, the "analysis" price exceeds the current 
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import price, exports vill have to be at a somewhat lower price in order to make 

them competitive. The market analysis must be repeated to take into account the 

effect of' the possible export volume on the supply-demand balance of importing 

countries. This may further reduce the potential export price. 

Feed Grains 

In develop)ed coun tries, most coarse grains are fed to livest ock. In developing 

countries, coarse grains are generallV used for h1uman c0t uipll)tion . Grain-fed 

livestock require the kind of preparation and core services that generally onl\ 

come in stage 3. 

Nevertheless, for coun tiies considering expansion of production of" coarse 

grains such as maize or sorghum, it is useful to examine tile possibility of feeding 

them to livestock. This may be a complex process requiring several years of, 

experience to determine what I'eed operations are most economical. Mmrketing ol 

livestock must be carefully planned. In spite of these complications it may be 

p ,ssiblI to get t quick estimate of' the price at which it would be econom ical to 

feed coarse grains to livestock. Such a price could then be used as the long-rangc 

planning price. 

The United States Department of Agricultire's Econ om ic Rescarch Service 

has done useftl work on the world market for feed grains.2 An agency planning 

possible export of' fccd grains should contact the USI)A Economic Research 

Service For the latest proiections of' markets, prices, and price elasticities. 

Ironically, it is often recommended that governmcnts promote increased 

production by offferimg better prices to the farmers. Sometimes it is possible to 

iml)r,)ve Larmll prices by eliminating certain export taxes, unrealistic controls, or 

market ineifficiencies. But the long-term trend in agricultural prices has been down 

for soni- years. As farmers adopt new technology and nake substantial increases 

in prduction, prices inevitably go down. Nevertheless, it is possible to profit 

'roin new technology in spite of Suibstantial drops in prices. 

2. See "Growth in World Demand for Feed Grains: 1980," Foreign Agriculture Economic 

Report Number 63 (Washington, D.C.: USDA Economic Research Service, 1970). 
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Once basic data for proJect fon-Iulatiln have been (leveloped, the next step 

in the planning process is to determine an act ion plan Io the average farm i ile 

designated zone. Given our understandilg of that flarll and the proven available 

teclinolog', what is the best method of operation? I how should a development 

project change the operation of the average la. '? What package of innovations is 

best suited? Wht crops, what inputs, and how m.an" ares oI' each crop will net the 

most income for tie larm? To help answer these questions, this chalpter presents a 

technique known as linear progranin-iig, using s iplified, plractical illustrations 

based on real zone data. 

CONCEPTS OF MODEL FARM OPTIMIZATION 

The objective of any program is to maximize the individual I'armer's income 

from his larI operation without exceeding an oI the physical limits le laces. 

These limits or constrainlts are inherent in the larmers circuLslancts. Sensible 

action must always take accotint of[ those Co nstraintIs. For examlle: 

1. Operations on crops require labor inplit; these operations are requirt'd in 

certain months. 

2. Land area in general, or ol"speciflic types. may be limited. 
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programmed by the manday coefficients for each crop. (The coefficients tell us 
that legume requires 16 mandays/hectare for plowing in May. This farm plants 50 
arcs of legume [/2 hectare] and therefore requires 8 mandays labor in May.) To 
obtain the gross margin for this situation, multiply the arcs programmed by the 
gross margin/hectare of that crop. (The gross margin of legume is $89/hectare. 
The gross margin of 50 ares of legume is therefore $40.) 

Ares Gross I I I I 
Programmed Margin May June July Sept Oct Nov 

Labor Input as Mandays 

Cereal 100 S 60/1- 30 20 10 0 30 10 
Legume 50 40/11 8 8 5 10 10 0 
Total 150 100/11 38 28 15 10 40 10 

The next step is one of the most important in the -.-lysis: computing the 
slack time for each month. After computing the entries for the minimum solution 
it is necessary to assign maximum mandays of labor available for each month: 50 
mandays in each of the months requiring the highest number of mandays to 
cultivate minimum ares (May and October), and 40 in the remaining months. 

The actual mandays required for each month's operations are then 
subtracted from the maximum available mandays assigned to determine the 
amount of unused laboi which is available. Numbers in parentheses indicate 
number of mandays actually required in each month (from previous step). 

May June July Sept Oct Nov 

Maximum Mandays Available 50 (38) 40 (28) 40 (25) 40 (10) 50 (40) 40 (10) 
Slack Mandays 12 12 15 30 10 30 

Initial Slack Allocation 

The next step in programming this farm is to use the slack mandays to 
obtain the greatest possible increase in gross margin over the current situation. 
First identify the key month (the month with the fewest slack mandays) and the 
key crop (the crop with the highest gross margin per manday) within the key 
month. In this example, October has the minimum slack-10 mandays-and the 
legume has the highest gross margin per manday ($4). 

Before allocating the additional mandays in October to the legume, we must 
make a quick check to assure that labor demands for the legume do not exceed 
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the manpower supply available in any other month. This is done by determining 
the constraintmonth on the crop being considered for expansion. 

The constraint month is the month with the highest ratio of key crop mandays 
per hectare to available slack. 

From the workshect we obtain the legume labor requirements, slack mandays in 
each month, and compute the constraint ratio. In this analysis, the constraint 
ratio has been converted to a decimal fraction in order to facilitate comparison. 

May June July Sept Oct Nov 

Legume Mandays/lI 16 16 9 20 20 0 
Slack Mandays 12 12 25 30 10 40 
Legume Constraint Ratio 1.3 1.3 0.4 0.7 2.0 0.0 

In this example, both the key month and the constraint month are October. 
Given the labor constraint, the circumstances of a commitment to food crops, 
knowledge of crop labor requirements, and given the assumption that land is 
available, we determine that 50 ares of legume cou!d be added to the present 
enterprise (10 mandays at 20 mandays/hectare = 50 ares).' It is then necessary to 
enter on the worksheet the requirements for the additional 50 ares of legume and 
to recompute the slack (following the steps outlined above). Numbers in 

parentheses on the "Total" line are the maximum available mandays assigned to 
the month. 

Ares Gross I I 
Programmed Margin May June July Sept I Oct Nov 

Labor Input as Mandays 
Cereal 100 $ 60/11 30 20 10 0 30 10 
Legume 100 80/11 16 16 10 20 20 0 
Total 200 140/11 46 (50) 36 (40) 20 (40) 20 (40)1 50 (50) 10 (40)
Slack Mandays 

Available 4 4 20 120 0 30 

Slack has now been reduced considerably. The constraining month, October, 
shows no slack. The ares of crops requiring labor in October are at a maximum, as 

1. This calculation takes the form: Additional acreage = slack mandays in constraint month 
+ mandays/H required in that month: 10/20 = 2ha. =50 ares. 
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labor, the limiting resource, is depleted. Any planned increase in the arcs of 
legumc would require increased mandays in October, violating the constraint of 
50 available mandays. 

A Second Round kllocation of Slack 

Let us now introduce into our analysis information about a fiber crop. 
Assuming that additiona legume production has been programmed, we will work 
within the established labor supply constraint. We begin by noting that fiber does 
not require any labor in October. Taking the slack figures from the preceding 
Computation, proceed to figure the fiber constrai~at ratio. 

Gross 
Margin May June July Sept Oct Nov 

Labor liput 10 16 10 10 0 30 
as Mardays/ll Plow Plow-Sow Weed Weed Harvest 
Gross Margin/ 
Manday $100/Il $10 $ 6 $10 $10 $ 3 

Slack Niandays 
Available 4 4 20 20 0 30 

Fiber Constaint Ratio 2.5 4.0 0.5 0.5 1.0 

Both May and June are key months (low slack), but June is the constraint 

month. The constraint ratio of' 16:4 (4.0) in June limits production and indicates 

that 25 arcs of fiber could be programmed. The June fiber requirement is 16 

mandavs per 100 ares. Vith only four mandays available, one-fourth of that 
acreage could be handled. Incorporate 25 ares of fiber into the analysis and once 

again recomputc the slack. 

Are s Gro ss J Sep I I 
Programmed Margin May June July Sept Oct Nov 

Labor Input as Mandays 

Cereal 100 5 60/1 30 20 10 0 30 10 
Legume 100 80/11 16 16 10 20 20 0 
Fiber 25 25/11 3 4 3 3 0 8 
Total 225 165/11 49 (50) 40 (40) 23 (40) 23 (40) 50 (50) 18 (40) 
Slack Mandays Available 1 0 17 17 0 22 

We have now exhausted the possibility of increasing productivity through 

simple slack allocation. All the crops in the model require labor in the month of 

June, and they exhaust the entire labor supply in that month. 



PrograrnningTechnique 83 

Analyzing Trade-Off Possibilities 

It may still be possible to increase the total gross margin by shifting 

resources in zero-slack months from a crop with lower gross margins to a more 

profitable one. 
The gross margin per manday per month gives us a guideline for identifying 

trade-off opportunities. Two conditions must be met by a successful trade-off: 
there must be both a reducible crop and a crop with a higher gross margin which 
can be augmented. In October, the constraint month for cereal and legume, the 
calculated payoff for labor is twice as high for the legume as for the cereal ($4 for 
legume, $2 for cereal; see gross margin/manday, page 79). Sheuld we consider a1 
shift from the production of cereal to the legume? The answer is no, because 
another constraint is at work here. We are committed to a minimum of 100 ares 
of cereal for food, so we cannot touch that labor requirement. 

Let us shift the inquiry to June, the other zero-slack month. The favorable 
gross margin per manday for fiber ($6) compared with the legume ($5) looks 

promising. Legume could be reduced from 1.00 ares to 50 arcs without violating a 

constraint (without using more of a constrained resource than is available), and 
fiber could be increased. Reducing ares of legume from 100 to 50 would free 8 

mandays of labor in June which would allow an in-'rease of 50 ares of fiber. 

Would this be profitable? 

I I-! !
 
I Arcs Gross 

Programmed Margin May June I July I Sept Oct Nov 
Labor Input as Mandays 

Cereal 100 S 60/11 30 20 10 0 30 10 
Legume 100 80/H 16 16 10 20 20 0 
Fiber 25 25/11 3 4 3 3 0 8 
Total 225 165/1H 9 (50) 40 (40) 23 (40) 23 (40) 50 (50) 18 (40) 
Slack Mandays Available 1 0 17 17 0 22 

Trade.off, Legume for Fiber 

Cereal 100 $ 60/H 30 20 10 0 30 10 
Legume 50 40/11 8 8 5 10 10 0 
Fiber 75 75/lI 8 12 8 8 0 22 
Total 225 175/H 46 (50) 40 (40) 23 (40) 18 (40) 40 (50) 32 (40) 
Slack Mandays twailable 4 0 17 22 10 8 

We have now reached a "best possible" solution for our average farm, given 
the assumptions and constraints of our model. Looking at the remaining slack in 

the labor supply, wt. see that June remains the constraint month and no crop can 

be augmented. Cereal and legume production are nonreducible, given the 
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coifmimient to food production. Any change in the programmed arcs would 
result i!ia decrease in the gross margin. 

Someone might want to argue that this analysis produces solutions which are 
"too neat"-that it overlooks the vagaries o01the weather, o[" the farmers' 

willingness to actually to the proiected work, of the sureness of the technology 
(,e.g., for the fiber cr,1p), and the availability of markets. Such arguments are 

15isp)laced. 

First of1all, the analysis is based on practical in formation about agricultural 
reali ics. It is itbasic, sequential analysis, focusing on the interplay of constraints, 
identilicd possib; lities, and the practical and important aim of optimization. 
Other factors can be added to this analysis, as we shall indicate in the f'ollowing 
sections of* this chapter. As for the vagarics of nature and the soundness of 

technologies, they must of course be taken into account in judging potential 
production feasibilities. Peasant farmers are as responsive to the combination of 
sel f-interest and reasonably safe opportunities itsanyone else. Within that 
perspective, there is simply no adequate alternative to systematic analysis as the 
basis for practical farm planning. 

Table 6.1 represents all the steps in the analysis ol' the model far 
perl'ormed thus far. Basic coefficients for fiber are entered at the beginning of the 
worksheet as part of step I. 

Mechanized Model 

In the above analysis the bottleneck months (least slack) are May and June, 
when most of the labor required is for plowing. The cffect of a small singlc-axle 
tractor, hired to plow half of the farmer's land, can be demonstrated through 
revised cocfficients and further analysis. The steps and computations in the 
analysis are the same as those performed earlier: 

1. Enter the basic coefficients for all three crops. Note that labor 
requirements have been reduced: cereal, from 30 mandays to 20 in May; legume, 
from 16 to 8 in May aid 16 to 10 in June; fiber, from 10 to 5 in May and 16 to 
10 in June. 

2. Compute the gross margin per manday per month. 

3. Enter the current situation; that is, 100 ares of cereal, 50 arcs of legume. 
The only difference between this and the original analysis is the reduced labor 
requirement and the corresponding increase in gross margin per manday. 

4. Assign maximum mandays available. Note that mechanized plowing shifts 
the month requiring maximum mandays of labor from May to June. 

5. Compute the slack. 



FARM PROGRAMMING: AN lN'T'ROI)UCIORY IXAMPI,1
TABL 6.1 

Basic 
Coefficients 

Arcs 
lrogrammed 

Gross 
Margin May June July Sept Oct Nov 

Labor Input 

1 Cereal 
2 Legume 
3 Fiber 

$ 60/11 
80/11 

100/11 

30 
16 
10 

20 
16 
16 

10 
9 

10 

0 
20 
10 

30 
20 

0 

10 
) 

10 

Gross Margin/Manday 

4 Cereal 
5 Legume 
6 Fiber 

S 2 
5 

10 

S 3 
5 
6 

S 6 
9 

10 
4 

10 

S 2 
4 

$6 

3 

Current Situation Labor Input 

7 Cereal 
8 Legume 
9 Total 

100 
50 

150 

$ 60/11 
40/11 

100/11 

30 
8 

38 

20 
8 

28 

10 
5 

15 

0 
10 
1t) 

310 
10 
-10 

10 
0 

I1) 

10 Maximum Mandays 
Available 50 40 40 40 50 140 

11 Slack Mandays 
Available 

12 Legume Constraint 
Ratio 

12 

1.3 

12 

1.3 

25 

0.4 

30 

0.7 

10 

2.0 

4.0 

0.0 

Addition of 50 a.'es of Legume 

13 Cereal 100 
14 Legume 100 
15 Total 200 
16 Slack Mandays 

Available 

17 Fiber Constraint 
Ratio 

$ 60/i 
80/11 

140/11 

30 
16 
46 (50) 

4 

2.5 

20 
16 
36(40) 

4 

4.0 

10 
10 
20 (40) 

20 

0.5 

0 
20 
20(40) 

20 
0.5 

30 
20 
50 (50) 

0 

10 
0 

10 (10) 

30 
1.0 

Addition of 25 ares of Fiber 

18 Cereal 
19 Legume 
20 Fiber 
21 Total 
22 Slack Mandays 

Available 

100 
100 

25 
225 

$ o0/1I 
80/11 
25/11 

165/II 

30 
16 
S 

49 (50) 
1 

20 
16 

4 
40 (40) 

0 

10 
10 

3 
23 (40) 
17 

0 
20 

3 
23 (40) 
17 

30 
20 
0 

50 (50) 
0 

10 
0 
8 

18 (40) 
22 

Trade-off Legume for Fiber 

23 Cereal 
24 Legume 
25 Fiber 
26 Total 
27 Slack Mandays 

Available 

100 
50 
75 

225 

$ 60/11 
40/11 
75/11 

175/11 

30 20 
8 

8 12 
46 (50) 40 (40) 

4 0 

Ii 

10 
5 
8 

23 (40) 
17 

0 
10 

8 
18 (40) 
22 

30 
10 

0 
40 (50) 
10 

10 
0 

22 
32 (40) 

8 
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6. 	 Identify the key crop and key month (legume in October). 

7. Compute the constraint ratio (mandays required : available slack) and 

identify the constraint month (highest constraint ratio). October is again the 

constraint month. 

slack (slack mandays available - mandays/hectare, or8. 	 Allocate the 
= Ii. or 50 arcs). Ten days slack time in October allow for the addition10 + 20 .5 

of 50 arcs of legume. 

9. 	 Recompute slack. Comparison of' the slack days available with the labor 

100 arcs of fiber withoutrequirements for fiber reveals that it is possible to add 

violating labor constraints. (May is the key month, November the constraining 

month. 30 + 30: 1 ha. or 100 arcs). 

from this solution? The two zero-slackAre there trade-off opportunities 

months are now October and November. October again offers no trade-off 

apossibilities due to the production requirement of 100 ares of cereal. Is there 

fiber and cereal? Cereal shows a grosspossible trade-off in November between 

margin of $6 vs. $3 for fiber. Increasing cereal requires a decrease in legume 

production due to the zero-slack in October. Proceeding with the 

suggestion, we find: 

Ares Gross October November 
Programmed Margin 

= Cereal 100+20 120 $60+12 = $ 72 30+6 =? j 10+2 = 12 
= 

Legume 100- 30 = 70 $70- 12 58 20- 6=14 
= 

Fiber 100- 6= 94 $100- 6 94 

Total 284 $222 50 40 

The shift of labor in November from fiber to cereal, with the accompanying 

need to reduce legume production, causes a decrease in gross margin ($240 to 

$232). The solution contained in the second slack allocation of Table 6.2, 

therefore, remains the optimum plan. 

Comparing Table 6.1 with Table 6.2 reveals the realistic possibility-within 

the stated assumptions-of increasing the gross margin of the farm from $175 to 

$240 by hiring the plowing of half of the farm's 300 arcs. At a plowing cost of 

$20 per hectare, the net increase in profitability would be slightly more than 

100% of the additional cash investment: $240 - 175 = $65; $65 - (20 x 1.5) = 35. 

Gain from spending $30 for plowing is $35 above cost. Would it be profitable to 

have more land plowed by hire? The manpower limits of October and November 

say no; the farmer cannot harvest additional land. 
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TABLE 6.2 ANALYSIS ASSUMING NIECIlANIZATION OF PLOWING 

Arcs Gross I 
Programmed Margin May June jJuly Sept Oct Nov 

Labor Input as Mandays 

1 Cereal $ 60/11 20 20 10 0 30 10 
2 Legume 80/11 8 10 10 20 20 0 
3 Fiber 100/11 5 10 10 10 0 30 

Gross Margin/Manday 

4 Cereal 
5 Legume 
6 Fiber 

S 3 
10 
20 

3 
8 

10 

S 6 
8 

10 
1 

to 

S 2 
It 

S 6 

3 

Currnt Situation ILabor Input as Mandays 

7 Cereal 
8 Legume 
9 Total 

100 
50 

150 

$ 60/11 
40lI1 

100/Il 

20 
4 

24 

20 
5 

25 

10 
5 

15 

0 
1) 
10 

30 
10 
40 

10 

10 
10 Maximum Mandays 

Available 40 50 40 -t0 50 4(0 

11 Slack Mandays 

Available 16 25 25 30 10t 30 

Slack Allocation Legume 

12 	 Legume Constraint 
0.5 0.4 0.4 0.7 2.0 1.0Ratios 

13 Cereal 100 S 60/Il 20 20 10 30 10 
14 Legume 100 80/11 8 10 10 20 29 0 
15 Total 200 140/11 28 (40) 30 (50) 20 (40) 20 (40) 50 (50) 10 (40) 
16 Slack Mandays 

Available 	 12 20 20 20 0 30 

Second Slack Allocation 
Addition of 100 ares of Fiber 

17 	 Fiber Constraint 0.4 0.5 0.5 0.5 0 1.5 
Ratios 

18 Cereal 100 $ 60/11 20 20 10 0 30 10 
19 Legume 100 80/11 8 10 10 20 20 0 
20 Fiber 100 100/11 5 10 10 10 0 .30 
21 Total 300 240/11 33 (40) 40 (50) 30 (40) 30 ('40) 50 (50) 40 (40) 
22 	 Slack Mandays 

Available 7 10 10 10 0 0 

Summary of Analytical Procedures 

The operations and computations outlined on the preceding pages ant 

shown in complete form in Table 6.1 present the concept ol' linear prgranining 

as applied to the analysis of actual farm data. To complete the following 

exercises, the same procedures must he followed. These procedures are outlined 

on page 88 for easy reference. 



TABLE, 6.3 BASIC AGRICULTURAL PROGRAMMING PROCEDURES 

I. 	Basic Coefficients 
A. 	E'nter gross margin per hectare (for each crop) 

B. 	Enter labor input as mandays per hectare (by month) 

II. 	 Gross margin per manday per month (gross margin/hectare + mandays/ 

hectare) 
I1. Current Situation 

A. 	 Enter actual ares of each crop planted 

B. 	Compute mandays labor required (by month) 

C. 	 Assign maximum mandays available (50 to that one-third of the months 

requiring the greatest number of actual mandays labor; 40 to the 

remaining two-thirds) 

D. 	 Compute the slack time for each month (subtract mandays required 

from maximum available mandays) 

IV. Initial Slack Allocation 
A. 	 Identify key month (least slack) 

B. 	Identify key crop (largest gross margin per manday) 

C. 	 Compute constraint ratios (mandays required : slack) 

D. 	 Identify constraint month (highest constraint ratio) 
=E. 	 Compute new acreage for key crop (additional acreage slack mandays 

in constraint month - mandays/hectare in constraint month; e.g., if the 

key crop requires 20 mandays/hectare and there are 10 slack days 

available in the constraint month, the new acreage is 10 + 20 md/h or .5 
hectares, 50 ares) 

F. 	 Compute new solution based on increased production of key crop 

V. 	 Subsequent slack allocation-repeat IV.A through F until all crops are fixed 
VI. Trade-Offs 

A. Identify zero-slack months indicating possible trade-off opportunities 

1. 	Crop can be reduced without exeeding constraints 

2. 	 Crop with higher gross margin per manday can be expanded 

B. 	Verify profitability of trade-off 
1. 	Check other zero slack months 

2. 	 Determine arcs available for trade-off 
3. 	 Insure new program does not exceed labor constraints 

4. 	 Recompute total gross margin 

C. 	 Compute manday allocations and determine new slack 
D. 	 Allocate slack (as in IV above) 

Computations continue until trials of further trade-offs and slack allocations 

all produce less profitable programs. When this occurs an optimum solution for 

this set of constraints has been reached. 
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EXERCISES 

1. 	After some years farmers over a wide region have adopted the package 
suggested by the introductory example completed above. As a result of market 

saturation, the price of fiber has fallen and the gross margin is now only $80 
per hectare. At the same time, new varieties of fiber and cereal have been made 

available permitting labor and breaking the .,,staltered allocations I.... 

bottleneck. The basic coefficients and the ares programn'cd, the gross margin, 
and the July labor requirements for the current situation have been entered on 

the sample worksheet. Determine the optimurn non-mechanized solution 
under these circumstances. 

Arcs Gross 
Programmed Margin May June July Sept Oct Nov 

Labor Input as Mandays 

1 Cereal $ 60/11 30 20 10 5 25 10
 
2 Legume 80/11 16 16 10 20 20 0
 
3 Fiber 80/11 10 12 10 15 0 30
 

Gross Margin/ 

Manday 

4 Cereal 
5 Legume 
6 Fiber 

Current 
Situation 

7 Cereal 100 $ 60/11 10
 
8 Legume 50 40/11 5
 
9 Total 150 100/11 15 (50)
 

10 Ma.imum 
Mandays Available 

11 Slack 
Mandays Available 

12 Constraint Ratio 

13 
14 
15 
16 Total 
17 Slack 

Mandays Available 
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2. 	 A year later the legume price has dropped to yield a gross margin of only 
$70/H. The government now assists farmers by providing a tractorfor legume 
plowing only, cutting the labor in half. Using the same conditions as in 
exercise no. 1, with the exception of line 2, determine the optimum 
semi-mechanized program. 

Arcs 
Programmed 

1 Cereal
 

2 Legume 


Gross Margin/Manday 

4 Cereal 

5 Legume 

6 Fiber 

Current Situation 

7 Cereal 

8 Legume 

9 Total 

Gross 
Margin May June July Sept Oct Nov 

Labor Input as Mandays 

$70/Il 8 8 10 20 20 0 

10 Maximum Mandays Available 

11 Slack Mandays Available 

12 Constraint Ratio 

13 Cereal
 

14 Legume
 

15 Total 

16 Slack Mandays Available 

17 Cereal 

18 Legume 

19 Fiber 

20 Total 

21 Slack Mandays Available 

Trade-Off 

22 

23 

24 

25 

26 
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ZONE Y PROGRAMMING 

Turning now to zone Y, it is possible to apply linear programming on a 
realistic scale, using data from a real situation. This will provide answers to some 

questions on the benefits of bottleneck-breaking innovations. The result will be a 

comprehensive improvement package for zone Y, which will serve its the basis for 
formulating a project. 

Preparations 

The first steps in computing the zone Y farm program are to define the 

various crops available for production and ',' determine their labor input. The 

information has been entered on lines 1-6 of Table 6.4. Sowing and harvesting of 

cotton-1 have been advanced to an earlier month; in the region on which the data 

are based, earlier sowing of cotton is one of the keys to high yields. An improved 
system using oxen for sowing and weeding will require two plowings for cotton-I 

rather than the single plowing in the present system. (Machine sowing in rows 

requires a much smoother seedbed than hand broadcast.) Some other changes 

have been made in the timing of various operations to distribute the work more 
evenly. 

This rescheduling emphasizes an important point about farming innovation. 

It is not enough simply to teach the farmer how to handle and apply new supplies 

and equipment. To take full advantage of them he must often make significant 

changes in his work schedule. 
Next the gross margin per manday is calculated (lines 7-12). The minimum 

ares reflected in the current situations (line 13-21) are based on the average-arcs­

per-farm. The maximum mandays (line 20) are taken from the analysis in chapter 

5 and are assigned to those months showing peak activity in the current situation. 

Slack Allocation 

June is the key month for the first computation, with a slack of only 15 

mandays. The key crop for June is cotton-i, with a gross margin per manday of' 

$25. The constraint ratios for cotton-i indicate that November is the constraining 

month, allowing an increase of 70 ares (18 - 26 x 100). This fixes not only 

cotton-i, but also cotton-2 and maize-2. 

Considering the non-zero months of the remaining crops for the second slack 

allocation, October, with 3 slack mandays, appears to be the key month. The two 

crops with activity in October, however, are both fixed by November, so October 

is ruled out as a key month. Both March and April show 9 mandays slack and the 

most profitable crop is peanuts in April ($24/H). The constraint ratios for peanuts 
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reveal that June, with 12 clays slack, is the constraining month, allowing for an 
increased production of 44 ares (12 - 27 x 100). The combination of zero slack ill 
June and November now fixes all crops. 

Trade-Off 

In June, the relative gross margin per manday for cotton-i ($25) compared 
to peanuts ($4) suggests a trade-off. Since peanuts and cotton-I are the only 
reducible crops, the scope of trade-off pairs is logically limited. Simulating the 
increase in cotton-I, however, creates an impass in the other zero-slack month, 
November-as neither cotton-2 nor maize-2 is reducible. 

In November, cotton-2 can be profitably augmented at the expense of 
cotton-I, which is reducible. The relative gross margin per manday of $9 to $4 
encourages this trade-off. However, comparing the margins of these crops in June 
($25 for cotton-1 vs. $3 for cotton-2) is discouraging. A trial computation of 
cotton-2 for cotton-1 proves that this trade-off is not profitable. 

Gross June November 
Current Situation Ares Margin Mandays 

Cotton-I 145 $148 6 38 
Cotton-2 20 11 4 1 
Total 165 159 10 39 

Add 10 arcs Cotton-2 

Cotton-1 100 102 4 26 
Cotton-2 30 17 6 2 
Total 130 119 10 28 

As can be seen, small increases in cotton-2 production cause large decreases in 
cotton-I due to the conflict in June. 

There remains the possibility of a trade-off of maize-2 for cotton-I in 
November. Maize-2 has a higher gross margin per manday, and cotton-I is 
reducible with the trade-off encouraged by the lack of activity for maize-2 in 
June. Comparison of the constraint ratios shows October as the constraint month. 
Adding the current 2 mandays in October for maize-2 plus the 3 mandays of slack 
from line 39 plus 1 manday trade-off produces line 42. Summing the new 
program demonstrates a final solution, as no further slack allocation can be made. 

Treatment of Other Constraints 

Based on the conditions in the region from which zone Y data were taken, it 
has been assumed that the maximum area available to each farm could exceed 4 



TABLE 6.4 INITIAL FARM OPTIMIZATION PROGRAM FOR ZONE Y 

Ars I I II I I I 
Programmed Margin Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Labor Input as Mandays 

1 Cotton-1 
2 Cotton-2 
3 Mifiet 
4 Peanuts 
5 Maize-1 
6 Maize-2 

$102/H 
56/11 
65/H 

119/H 
80/H 
65/H 

20 
16 
10 
14 

18 

15 
10 

6 

14 

7 
13 
13 

17 

6 
5 
6 

9 

26 
17 

8 
20 

4 
20 
31 
27 
37 

6 
15 
18 
21 
20 
13 

5 
6 

21 
5 
6 

8 
10 

7 

24 

23 

26 
6 

13 

18 
31 

Gross Margin/ 

7 Cotton-1 
8 Cotton-2 

anday 

$3 
$ 6 $ 7 $ 6 $11 $25 

3 
$17 

4 
$2C 

9 
$13 

6 
S 4 $ 4 

9 
$6 

2 
9 Millet 4 4 9 11 3 2 4 

It; Peanuts 
11 Maize-1 
12 Maize-2 

12 
6 

12 
!3 

9 
6 

24 
13 

7 
10 

3 

4 
2 

6 
4 
5_5 

6 
16 
11 9 3 51 

Current Situation 

13 Cotton-1 75 $ 77/H 
14 Cotton-2 20 11/11 
15 Millet 50 33/11 
16 Peanuts 30 36/11 
17 Maize-1 12 10/11 
18 Maize-2 8 5/11 
19 Total 195 $172/1 
20 Maximum Mandays Available 
21 Slack Mandays Available

I I 

4 
8 
3 
2 

17 
40 
23 

13 

8 
3 
1 

25 
50 
25 

I 
11 

4 
4 
2 

21 
40 
19 

13 

3 
2 
1 

19 
40 
21 

Labor Input as Mandays 

7 3 5 
4 3 

13 16 9 
5 8 6 
1 4 2 
2 1 

28 35 26 
50 50 50 
22 15 24 

4 
1 

6 
1 
1 

13 
40 
27 

6 
2 

1 
9 

40 
31 

18 

2 
20 
40 
20 

29 
1 

1 
22 
40 
18 

13 
6 

19 
40 
21 

Key Month June, Crop Cotton-1 

22 Constraint Ratios of Cotton-1 .7 .7 .8 .4 .3 .3 .2 .3 1.2. 1.4 .9 



TABLE 6.4-Continued 

Constraint Month November 
Add 70 ares Cotton-I 
23 Cotton-I 145 
24 Cotton-2 20 
25 Millet 50 
26 Peanuts 30 
27 Maize-1 12 
28 Maize-2 8 
29 Total 265 
30 Slack Mandays Available1 

$148/H 
11/H 
33/H 
36/H 
10/H 
5/H 

$243/H 

4 
8 
3 
2 

17 
23 

26 

8 
3 
1 

38 
12 

21 

4 
4 
2 

31 
9 

25 

3 
2 
1 

31 
9 

13 

13 
5 
1 
2 

34 
16 

6 
4 

16 
8 
4 

38 
12 

9 
3 
9 
6 
2 
1 

30 
20 

7 
1 

6 
1 
1 

16 
24 

12 
2 

1 
15 

25 

35 

2 
37 

3 

38 
1 

1 
40 

0 

26 
6 

32 
8 

Second Slack Allocation 
Key Month March, Key Crop Peanuts 
31 Constraint Ratio of PeanutsI .4 .8 1.4 .6 1.1 2.3 1.1 .9 

Constraint Month June 
Add 44 ares peanuts 
32 Cotton-1 145 
33 Cotton-2 20 
34 Millet 50 
35 Peanuts 74 
36 Maize-1 12 
37 Maize-2 8 
38 Total 309 
39 Slack Mandays Available 

$148 
11 
33 
88 
10 

5 
$295 

4 
8 
7 
2 

21 
19 

26 

8 
7 
1 

42 
8 

21 

4 
10 

2 

37 
3 

25 

3 
4 
1 

33 
7 

13 

13 
12 

1 
2 

41 
9 

6 
4 

16 
20 

4 

50 
0 

9 
3 
9 

16 
2 
1 

40 
10 

7 
1 

16 
1 
1 

26 
14 

12 
2 

1 
15 
25 

35 

2 
37 

3 

38 
1 

1 
40 

0 

26 
6 

32 
8 

No further slack allocation pos ible 

Trade-Offs I 
Maize-2 for Cotton-i 

-I0 Constraint Ratio, Cotton-i 
41 Constraint Ratio, Maize-2 

2.3 .0 2.4 1.0 
2.3 

0.6 
1.3 

0.4 
0.4 

0.2 
0.3 

8.0 
7.7 

2.3 



October becomes the constraint month in the trade-off 
Use (2+3+1) mandays for Maize-2 
42 Maize-2 26 S 17 5 3 2 2 6 3 
43 Cotton-I 138 141 25 19 23 12 6 9 7 11 33 36 25 
44 Cotton-2 20 11 4 4 3 1 2 1 6 
45 Milet 50 33 8 8 4 3 13 16 9 
46 Peanuts 74 88 7 7 10 4 12 20 16 16 
47 Maize-1 12 10 2 1 2 1 1 4 2 1 
48 Total 320 $300 21 41 35 31 43 50 41 27 15 39 40 31 
49 Slack Mandays Available 19 9 5 9 7 0 9 13 1 25 1 0 9 

NOTE: Fractions of dollars and mandays are rounded to the nearest whole number (legume, 
July). Rounding simplifies the computations and avoids a false sense of percision. 



TABLE 6.5 LONG-TERM OPTIMUM FARM PROGRAM FOR ZONE Y 

Basic 
Coefficients 

Arcs 
Programmed 

'Gross 
Margin Jan_ Feb Mar Apr May 

UfCIJl 

IJune July 
Au 
Aug 

IetIOc 
Sept Oct 

ov 
Nov 

c 
Dec 

Labor Input as Mandays 

1 Cotton-I S102 18 14 17 9 4 6 5 8 24 26 18 
2 Cotton-2 56 20 20 15 6 10 6 31 
3 Millet 65 16 15 7 6 26 31 18 
4 Peanuts 91 10 10 13 5 17 27 21 21 
5 Maize-1 80 14 6 13 6 9 37 20 5 
6 Maize-2 60 20 13 6 7 23 13 

Gross Margin/Manday 
7 
8 
9 

Cotton-1 
Cotton-2 
Millet 

$ 3 
4 

$6 

4 

$ 7 

9 

$6 

11 

$1 

3 

$25 
3 
2 

$17 
4 
4 

$20 
9 

$13 
6 

$ 4 $ 4 
9 

$ 6 
2 

10 Peanuts 9 9 7 18 5 3 4 4 
11 Maize-1 6 13 6 13 10 2 4 16 
12 Maize-2 3 5 10 9 3 5 

Minimum Solution - I I - I -

(Long-Term) Labor Input as Mandays 

13 Cotton-i 
14 Cotton-2 

75
0 

$76 14 10 13 7 3 5 4 6 18 19 14 

15 Millet 40 26 6 6 3 2 10 12 7 
16 Peanuts 25 23 3 3 3 1 4 7 5 5 
17 Maize-1 12 10 2 1 2 1 1 4 2 1 
18 Maize-2 8 5 2 1 1 1 2 1 
19 Total 160 $140 11 24 19 17 24 26 20 11 7 20 20 14 
20 Maximum Mandays 

Available 1 40 50 40 40 50 50 50 40 40 40 40 40 
21 Slack Mandays 

Available 1 29 26 21 23 26 24 30 29 33 20 20 26 



Key Month October 
Key Crop Cotton-I 

22 Constraint Ratios, 
Cotton-i 1 .7 .7 .7 .7 .3 .2 .2 .2 .2 1.2 1.3 1.7 

Constraint Month November 
Add 75 ares Cotton-1 

23 Cotton-1 150 
24 Total Mandays 

Required 1 235 
25 Slack Mandays 

Available 

S153 

$222 11 

29 

27 

37 

13 

21 

29 

11 

26 

30 

10 

14 

31 

19 

6 

20 

21 

9 

24 

26 

8 

15 

25 

12 

13 

27 

36 

38 

2 

39 

40 

0 

27 

27 

13 

Key Month April 
Key Crop Peanuts 

26 Constraint Ratio1 .8 .4 .6 .2 .7 3.9 1.3 .9 

Constraint Month June 
Add 70 arcs Peanuts 

27 Peanuts j 104 
28 Total 314 
29 Slack Mandays 

Available 1 

S 95 
289 

10 
18 

22 

10 
44 

6 

14 
40 

0 

5 
34 

6 

18 
45 

5 

28 

0 

22 
41 

9 

22 
32 

8 

13 

27 

38 

2 

40 

0 

27 

13 

Trade-off Maize-2/Cotton 
Add 14 arcs Maize-2 
Reduce 8 ares Cotton-1 

30 Maize-2 22 
31 Cotton-I 142 
32 Total all Crops 320 
33 Slack Mandays 

Available I 

14 
145 
290 18 

22 

26 
43 

7 

20 
39 

1 

24 
32 

8 

4 
13 
46 

4 

6 
50 

0 

3 
9 

43 

7 

1 
7 

31 

9 

2 
11 
13 

27 

5 
34 
39 

1 

3 
33 
40 

0 

25 
25 

15 
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hectares. Now let us assume that the size is constrained to 3 hectares. In tile 
tahlila' sodution, this limit would have prevented tile full allocation of 44 
aildi tic nal ares of peanuts (line 31 ), restricting peanuts t) 65 total ares. 

A second type of restriction might apply to certain regions and farming 

situations: an tipper limit to the amount of land suitable for the production of' 

certain crops. This constraint would appear as a check operation for each 
com11putation to assure that the sum of ares for these cr.)ps did not exceed the 
land available. 

Other constraints, such as irrigation water, are locally unique and require 

additicnal atenition in the programming sclution. 

The Long-Range Zone Y Program 

A final zone Y example will simulate the adoption of tile previous model 

,,er a wide area causing changes in both prices and minim tim produtiocn I 

hoinc cconstumpticn. In this example, cottcn prices are held constant, based on 

Worldwide control, while peanuts drop from 10 tc 8 cents a kilogram, maize-2 

From 6 to 51/-, cents; minimum production is reduced from 20 to 0 ares I'or 

cctcit -2, f'rom 50 to 40 arcs F[or millet, and from 3(0 to 25 ares For peanuts. Table 

6.5 demonstrates the effect o1" this set of changes. 

Slack Allocation 

Initial inspcction of line 21 shows October and November with 20 slack 

manlays and maize-2 as the key crop ($5/11 in November vs. $4/Il for cctton-1) 

despile the fact that it is c,)n tle whole it much less profIitable crop than cotton-1. 
The author lerlriied the operations with Nov'ember as tile key month and 
maizc-2 its the key crop, and with October as the key month and cottcn-I as the 
key crop. The final gross margin was the same in each case, but the 

November/inaize-2 situation required three times its many computations its the 

other. In such a situation, it is advisable to choose the crop with the highest gross 

margin per hectare as the key crop. 

Trade-Offs 

A trade-off opportunity betwcen cotton-I and peanuts appears possible in 
.une, but the other crops requiring labor in that month are already fixed at their 
minimum and cannot be reduced. The trade-off is between maize-2 and cotton-1 
in November. October is the constraint month. Zero-slack months are the sarme its 
becre; there are no more trade-off possibilities. 
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EXERCISES 

1. Suppose that the zone Y farmer has a land constraint allowing a max-imum of 

295 ares. Determine the optimum solution with this limit beginning ,,t line 22 

of Table 6.5. 

(Substitute the land constraint for the January labor column, which is not 

really a binding constraint.) 

Arcs Gross 

Prog. Margin ,Jan Feb M;, Apr May June July Aug Sept Oct Nov Dec 

Slack 
Allocation 

22 Constraint 
Ratio 

23 Cotton-1 

24 Cotton-2 

25 Millet 

26 Peanuts 

27 Maize-1 

28 Maize-2 

29 Total 

30 Slack 
Mandays
 
Available
 

Second 
Slack 
Allocation 

31 Constraint 
Ratio 

32 

33 Total 

34 Slack 
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2. Add [i enterprise to a larm beg inning with the same basic constraints ona airyr 

lines 1-21 ()1'Table 6.5. The enterprise is limitdeo 2 head requiring 40 ares 

per cow and producing $200 gross margin per hectare (2 cows). '1hw labor 

rcquirement is 5 mandays per head in each of the 12 months. What will be the 

gr)ss ma-trgin andI (11)ti mum pr,1gram For the farm? 

Arcs (;ross 

lProg. Margin Jan Feb Mar Apr May June July Aug Sept Oct Nov l)cc 

Catttle, 

Basic 
RCquirements/ 
Ilead 

22 Cattle (2) S200 10 10 10 10 10 10 10 10 10 10 10 10 

23 Gross Margin/Manday 
,Month $20 $20 $20 $20 S20 S20 $20 $20 $20 S20 $20 S20 

Slack 
Allocation 

2,1Cattle 

25 Cotton-I 

26 Cotton-2 

27 Millet 

28 Peanuts 

29 Maize- I 
3(0Maize-2 

31 Total 

32 Slack 
a.nitllays 

.\vailable 

33 Constraint 
Ratios 

11CottIon-I 

35 Tot.iI 

36 Slack 
Mandays 
Available 

Slack Allocation 

37 Constraint 
Ratios 

38 

39 Total 

•t0 Slack 
Mandayvs 
AvaLilable 
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3. 	Beginning with the same basic information on lines 1-21, determine the elect 
of' a new variety of maizc with a longer maturation period replacing the 
current maize-2. In anticipation of' greater production, reduce the gross margin 
to $54/Il for maize-2, with new labor requirements of: January (9), May (20), 
June (6), July (7), August (6), September (7), Octobcr (0), November (13), 
and )ecember (17). What will be the optimum program, given these 1'actors? 

Ares Gross 
Prog. Margin Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Corrected Lines 
6Maize-2 $ 54 9 0 0 0 20 6 7 6 7 0 13 17 

Gross Margin/ 
Manday 
12 Mai7e-2 $ 8 $ 3 $11 $10 SI1 $10 S 5 S 4 
18 Maize-2 8 S 4 1 2 1 1 1 1 ! 1 
19 Total 160 $139 12 24 19 17 24 27 20 11 7 18 20 15 

20 Maximum 
Mandays 
Available 40 50 40 40 50 50 50 40 40 .10 40 t) 

21 Slack 
Mandays 
Available 28 26 21 23 26 23 30 29 33 22 20 25 

Slack 
Allocation 

22 Constraint 
Ratios 

23 Cotton-I 

24 Total 

25 	 Slack Mandays 
Available 

Slack 
Allocation 

26 Constraint Raio 

27 Peanuts 

28 Total 

29 Slack Mandays 
Available 

Trade-Off 

30 
31 

32 	 Total 
33 	 Slack Mandays 

Available 
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4. 	 Finally, a semi-mechanized program can be determined for the postulation of a 

government tractor pool available to do half of the plowing work. Retaining 

the minimums and prices of Table 6.5, recompute the optimum program using 

the following labor requirements. 

Ares Gross 
Prog. Margin Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

I Cotton-I $102 0 9 7 12 7 4 6 5 8 24 26 18 
2 Millet 65 16 12 7 6 26 31 18 
3 Peanuts 91 10 5 13 5 17 27 21 21 
4 Maize-I 80 14 3 13 6 8 37 20 5 
5 Maize-2 60 10 13 6 7 23 13 

Gross Margin/Manday 
6 Cotton-I 
7 Millet 
8 Peanuts 
9 Maize-I 

10 	 Maize-2 

Current Situation 
I ICotton-] 75 $ 76 7 5 9 5 3 5 4 6 18 19 14 
12 Millet 40 26 6 2 3 2 10 12 7 
13 Peanuts 25 23 3 2 3 1 4 7 5 5 
14 Maizc-I 12 .0 2 3 2 1 1 4 2 1 
15 Maize-2 8 5 1 1 1 1 2 
1 lotal 
17 Maximun Manday, Available 
18 	 Slack Mandays Available 

Slack Allocation 
19 	 Constraint Ratio; 
20 
21 	 Total 
22 	 Slack Mandays Available 

Slack Allocation 
23 Constraint Ratios 
24 
25 Total 
26 Slack Mandays Available 

Trade-Off 
27 
28 
29 Total 
30 Slack Mandays Available 
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Project Policy
 
Options
 

We now turn from the analysis of the individual farm to the design of the 

project. The aim of this multi-year integrated zone project is to get all the suitable 

farms in a zone to adopt a p-ckage. 

As a beginning, several policy decisions must be made. The policies described 

of any basic agriculturalas essential (see page 14) are necessary to the success 

project. In addition, certain policy options must b, selected-by making choices 

These options deal with the followingbetween equally feasible alternatives. 

issues: 

1. 	Which institutions will provide which services? 

2. 	 How much training and specialization should be specified for the staff of 

the institutions at various administrative levels? 

3. 	Should the entire program be promoted at once, or should it be 

introduced in phases? 

to
4. What approaches will most effectively sell the improvement package 

farmers? 

What procedures will most effectively and economically train farmers in5. 
the new skills required by the package? 
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6. 	 What conditions should be attached to government assistance under the 
zone projects to assure: 

a. 	 mass participation; 

b. 	 businesslike selection and payment of local coop managers; 

c. 	 businesslike management of local coop assets; 

d. 	farmer application of recommended practices; and 

e. 	 on-time repayment of production loans? 

Decisions about the policy options and the six essential points comprise the 
policyframework for project planning. 

CENTRAL INSTITUTIONAL OPTIONS 

Variations 

In principle, a variety of public and private institutions may be used to 
provide core services. 

Government Departments usually furnish extension services. They may also 
provide supply services, particularly the distribution of improved seed and credit. 
Such credit and supply services, however, are generally and properly considered 
temporary. The roles of extension and credit agents conflict: the extension agent 
must be at all times the farmer's friend, while the credit agent must coldheartedly 
reject some applicants and collect loan payments. 

Regional Autonomous Authorities are often set up for the integrated 
development of water basins and new settlement areas to provide special 
engineering and core services (except marketing). Where special large-scale 
engineering services are needed, such authorities are particularly useful. Care must 
be taken, however, to avoid conflict and duplication which may vitiate the 
development of other normal service institutions. 

Marketing Boards, for one crop or a group of crops, may offer marketing, 
supply, credit, and extension services. In some countries, particularly for export 
crops, marketing boards have very effective management. There are two problems 
with marketing boards providing integrated core services: (1) the danger of 

duplication of other institutional services, and (2) the neglect of crops not 
serviced by marketing boards. 
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Agricultural Development Corporations, like those found in Pakistan and 
Bangladesh, may function as government corporations providing complete supply 
services through local cooperatives or merchants. They may also provide some 
short-term credit in connection with supply sales. 

Apex Cooperative Federations may provide comprehensive supply services 
and marketing and credit services. They may even undertake some extension in 
the form of sales promotion for certain supply items. These extension activities 
may duplicate or contradict governmental extension activities. 

Agricultural Development Banks may provide, in addition to credit, some 
extension services in the form of intensive field promotion of credit packages and 
supervision of farmers with comprehensive loans. Such attention, highly success­
ful in more advanced economies, is usually too expensive for developing 
countries. 

Private Banks usually confine their credit services to larger commercial 

farmers because of the risk and high administrative costs involved in approving 
small loans to peasants. If, however, standardization and saturation (pp. 30-31) 
can reduce these risks and costs, private banks can be an effective means of 
moving domestic savings into basic agricultural investments. 

Agribusinesses, or private corporations applying international financial and 
technical resources to marketing (particularly proces:sing) and sunpiy, may also be 

valuable sources of private investment in basic agriculture. In sme countries they 
provide credit and extension with some of the same limitations a: governmental 

bodies. 

The Problem of Professional Outreach 

To understand the fundamental nature of the institutional development 
options, consider the typical status of agricultural service institutions in stage 2 

(p. 23)-the stage at which most zones of most developing countries now stand. 
Typically, there is already a full range of central core institutions even in this 
early stage. Many of them have been operative for years, with central office staffs 

and professionals in regional, provincial, and perhaps even district branches. At 

this stage, however, such institutions (with the exception of marketing boards) 

actually reach only about 1% to 10% of the farmers. Agribusinesscs typically 

work only with substantial commercial farmers. Government supply corporations 

and cooperatives generally provide modern production inputs to the commercial 
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Itrmers and the top 5% of the peasant 'arners in scattered communities. 

Extension services typically work with only the larger Ifarmers who can innovate 

without credit assistance from he government. 

Field staff professionals ',e reaching only 100-300 farmers each, about the 

same number that a sitbprofessional in a highly concentrated area should service. 

This partially reflects a misapplication of doctrine for capital intensive agriculture 

(see pp. xix and 25) and the ignoring of certain Iolficy essentials, particularly 

standardization, integration, saturation, and concentration. It is necessary to 

expand profiessional outreach through the use of' local institutions and sub­

pro fessionals. 

The Fundamental Options 

The specific options f'or central institutional development require answers to 

these questions: 

1. l)ivision of Functions. Which core services should be provided by which 

institutions? 

2. Degree of Specialization. To what extent should institutions specialize in 

certain crops or types of supplies or credit? 

3. Interface with Local Institutions. Ilow far down the administrative 

hierarchy should central institutions penetrate, and at what level should they deal 

with local institutions? Should comlimnity cooperatives or other local organiza­
tions be federatcd at the district, the province, or the regional level? Should the 

agricultural development bank loan money to ml)arovincial cooperativc 'ederation, 

or should its agents approve individual loans at the community level? Should the 

agricultural development corporation sell to provincial federations, or should it 
deal with community-level outlets? 

LOCAL INSTITUTIONAL OPTIONS 

The Long-Term Goal 

Central institutions can be organized in a variety of' ways which work well. 
By contrast, there is one superior type of' local organization for stage 3 and 

beyond, namely the multipurpose cooperative illustrated by the Japan-Taiwan-
Korea model. Tie farmers' association, as it is called in the Far East, provides core 

services for all crops in the community, except f'or those few which require 

specialized village-level packing f'acilities. Extension agents arc employees of* the 
f'armers' associations with salaries subsidized by tile Ministry of Agriculture. 

Such an association has clearcut advantages over special-purpose local 

institutions or community-level branches of' central institutions. 
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Professionalisin of Community Management. Vhen (,- local institution 

earns all the gross margin from providing core services, it can allord to pay 

professional managers who arc close to the community. 

Synergistic Incentive to Diversify. Every innovation package can provide 

revenue to the farmers' association from several sources. If the association 

promotes new horticultural crops, for example, it may add to its total gross 

margin by (1) selling seed, (2) selling agricultural chemicals, (3) providing 

production credit, (4) selling low-lift pumps for irrigation, and (5) marketing the 

crops with an extra markup for packing services. If the fariers' association 

promotes hog production, it can increase its total gross margin by (1) 

medium-term loans for construction of improved pigsties, (2) sale of breeding 

sows, (3) innoculation of piglets, (4) livestock insurance, (5) mixing and sale of 

feed, (6) short-term credit for feed, and (7) marketing of hogs. 

In this model, the extension setvice functions as the sal's force of tile hwal 

association's money-making branches. Many farners' associati,,ns have fl3,3d it 

profitable to add extension agents vithottt g)Crvrnmen t subsidy. Association 

managers are always on tile lookout for suitable innovation packages which can 

tncrease gross margin atnd thus increase tile manager's bonus. The farmer-direct rs 

on the board of the association encouragc their mnagers to invcst igate all 

possible innovations to increase gross margin and the annual memberslip bonus. 

Sellirg Through Planning. Farmers think of' these commuttnitV institlitiMis as 

their associations, and take an active part in policy deliberations and planninlg. By 

participating in planning, the learn about the advaintages of the innovations 

which the association decides to promote. Those who plrticipate Stilpl)(rt the 

innovations and convince their friends and neighbt rs to adopt them, thus aldding 

to the association's business. 

The advantages of this organizational arrangement are summed up in one 

vital word: incentives. A profound and common impediment to agricultural 

development cfforts is the assignment of responsibilities to units o)f rtganizati i1 

-bureaucratic organizatio in particular- whose members have little or nothing t() 

gain from a successful peasant development effort. 

It can only be noted inpassing that the establishment of effective farmers' 

associations is no simple, speedy undertaking, Cultural factors, sc citl Cmlitic s, 

and political considcrati os have inlportan t effects upon feasibility. Yet time and 

rcsources devoted to this sort of elTort, whenever it shows the promise (1.sutccess, 

will generally yield far greater economic and social returns than attempts to work 

through ponderous, ill-motivated, and quite frequently incompctent and unsvlil­

pathetic bureaucracies. 
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Long-Term Options 

Given a decision to work toward multipurpose primary societies on the 
farmer association model, there are still some options concerning the long-term 
structure of local institutions. 

Level of Primary Society. Should the primary society, the ground-level 
multipurpose cooperative, be established at a village level to serve 100-200 
farmers, at a multi-village level to serve 400-800 farmers, or at a township level to 
serve 1,000-2,000 farmers? Idcally, the primary society should be established at 
the level of the farming community (p. 26), the level at which farmers interact 
easily with each other. In a particular region, depending on the settlement 
pattern, the farming community may be at the village or multi-vill1,gc level. 
Elsewhere farmcrs may interact only at the market-town or district level. 

If interaction at the community level is weak, or if the potential business 
Volume from one community will not provide enough gross margin for 
professional management, the primary society will have to serve a number of 
farming communities. The ideal test of location is one which provides ample gross 
margin while remaining close to the farmers. In some areas this may require a 
multi-township primary society with village-level branches. 

Level of Federation Business. Primary societies may be organized into 
province- and national-level unions, with perhaps a district- and regional-level 
organization. The higher echelon at which the federations actually do business 
will depend on the nature of the crops, their supply and marketing requirements, 
and their business volume. It will also depend on what central organizations are 
providing services out of provincial and district branches. 

If the primary societies are weak and serve farmers with limited business 
volume, a strong federation at the district level may be necessary. It the 
cooperative structure handles milling, ginning, or other processing at the province 
or sub-province level, a strong province-level federation is necessary. If the 
cooperative structure has a major central supply responsibility, the central apex 
cooperative may be a major business enterprise. The degree of farmer control 
above the district level, however, is tenuous. At the province and national or 
regional level, a cooperative federation functions much like other parastatal 
bodies. 

Transition Options 

The farmer association model is the ideal local institution to serve mixed and 
even specialized farmers in stages 3 and 4, but it may be grossly premature in 
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stage 2 (see pp. 23-25). It requires a high volume of local supply and marketing 
business to provide enough gross margin to maintain a diversified staff. It requires 
a great deal of discipline, experience, regulation, and guidance. The high initiative 
of local farmers' associations in the Far East occurs within an extensive 
framework of regulation and standard procedures and policy guidance. 

Under certain circumstances it is possible to start with a complete primary 
society on the farmer association model. Malaysia launched such primary societies 
at the township level by assigning a team of four to fiv, fully trained professionals 
to each association for a few years. Malaysia could do this because (I) it had 
ample trained manpower; (2) it had ample financial resources; (3) ecological 
differences meant that each township could constitute a separate zone; (4) many 
farmers were ready to move into advanced innovation packages such as 
horticulture and small livestock; and (5) local organizations had experienced 
success in managing brick-and-mortar development projects. Lacking soime or all 
of these conditions, a country would be advised to start the development ()f local 
institutions more modestly. 

There are several ways to begin modest local institutional development. 

Start with One or Two Functions. Primary societies might begin with supply 
business only, while direct agents of the banks provide credit and local merchants 
provide marketing (as in Thailand). Or primary societies might start with 
marketing, as buying stations, or with a modest supply activity such as seed 
distribution (as in Uganda). 

Start with Private Agents for Some Functions. In Bangladesh, the township­
level primary societies developed substantial local control of' extension while local 
merchants handled supply functions as agents of the agricultural development 
corporation. 

Start with All Functions on a Single Package. This was successfully (lone in 
Senegal with a very strong basic agricultural project applying all six policy 
essentials. 

Start with a District-Level Society Federating Township-Level Clubs. 
District-level business functions can later be delegated to lower-level primary 
societies. Thailand established its farmer organizations in this manner. 

The initiation of primary societies requires strong personal direction by 
teams of government officials. Gradually the government controls can become 
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more impersonal, with policy guidelines and regulations providing a framework 

for local initiative. 
Alternate ways of starting primary societies are not mutually exclusive. The 

best strategy may combine elements of several options. 

CHOOSING AMONG INSTITUTIONAL OPTIONS 

Principles 

A number of criteria can be applied to guide policy on institutional options. 

Maintain Consistency with the Six Policy Essentials. Analysis, standardiza­

tion, integration, saturation, concentration, and acceleration are necessary. No 

organizational arrangement should conflict with these points, at least in stages 2 

and 3. 

Keep to the Long-Range Goal of Multipurpose Primary Societies. As a 

temporary or transitional arrangement, other institutions carn provide services at 

the local level. 

Avoid Over-Specialization. One-crop marketing, supply, credit, or extension 

arrangements should be avoided at the local level unless the technical nature of 

the crop makes use of multipurpose staff and facilities clearly impossible. 

Avoid Duplication, Particularly by Default. Credit, supply, or marketing 

institutions will often argue that, although in theory the extension service is 

supposed to be acting as their promoter or sales force, it is not doing so; and these 

institutions therefore need their own extension field staff. Extension services very 

often fail to "do the job" because of missing policy essentials. A competing 

extension service is not going to compensate for this. 

Maintain Discipline. In agricultural development, the lack of discipline leads 

to a failure to get work done in the field, to have the real situation reported, and 

to ha\ e required conditions of government assistance to farmers enforced. To help 

eliminate this problem, services should be provided by organizations which are 

free to hire, fire, transfer, promote, and demote on the basis of effective 

performance. 

Minimize Organizational Change. Change is the essence of development, but 

unstable organization can impede development. Basic agricultural development 
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should be launched with as little change as possible from the current 
organizational structure. As long as consistency with the six policy essentials is 
maintained, other changes should 6e avoided as long as possible. 

Minimize Costs. Where two alternative options meet the above criteria 

equally well, the more economical arrangement should be adopted. 

Procedure 

Basic policy decisions cannot be m;,de zone-by-zone; they must be at least 
regional and preferably national in scope. Policy decisions should be structured by 
stage, with different policies for stage 2, 3,and 4 programs (pp. 23-25). Policies 
appropriate to one stage may be inappropriate for another. 

Securing approval of policy decisions on institutional options is difficult. 
Power, careers, and jobs are often at stake, and opposition may be tenacious. 

Two general tacti-s can help avoid delays over jurisdictional disputes: 

1. Pilot-Test Organizational Modifications. New organizational arrangements 

often require high-level decrees or legislation. Small experimental operations can 
often be carried out without such authorization. Rather than establish a new 
parastatal body, for example, a government department can set up an "informa' 
local branch of such a body using departmental staff. This follows the general 
principle of using a pilot project to gain acceptance of policy essentials (pp. 
36-38). 

2. Settle for Second-Best. A second-best organizational structure can work 
provided it does not violate any of the policy essentials. Staff officials charting a 

basic agricultural program should be ready to compromise on organizational 
matters to avoid delays over jurisdictional disputes. 

The Decision Matrix Technique 

Below is a sample of a decision matrix analysis of a typical issue which might 
arise on a project based on the package in Table 6.4. Assume that there is already 
a network of coops marketing cotton. The package requires a food crop 

marketing network as well. How should additional food cash crops be marketed? 
Should a food marketing board be established, should thc coops sell to private 
merchants, or should the coop network handle the food crop marketing itself? 

A number of factors should be considered, including relative quality of 
personnel and facilities, relative economy, and relative ability to meet changing 
conditions. Set tip a table vith a column for each alternative option and a line for 
each criterion. Then judge each option against each criterion. If an option should 
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be ivcn l':avoral)h consideriatioil, rate it +1. Ifan option should be ,givenvery 

stronig considherltion, ltte it +2. Conversely, it an option should be given 

un i[voraI)lc consideration, rate it -1 or -2. 

TA I'. 7.1 1)[CISI)N M.\IR IX .\NAIYSIS SAMPI.E 

Alternative Marketing Channels 

Tlownship Provincc 

Coop Cool) 

Society tUnion
 
National 

CoopTo To Io T 

Pvt M.1 PIvt M B IcderationCriteria 


F.x riti tIedI l i er''on el + 1 -1 0 0 -I 

I.xNli'it . : d lop .0m1 gcmvt' +2 -I -1 ­

0 +1 +1 +1
,I\'olumcIAl O1milnies I radin-2 
+41 0

I'lcihiit y ially (m prices) +2 -1
 

-1 0 +2 + 1 1
.\lp pi -i t alents 
lA iti( clIii ilities 0 -1 1+2 0 

x
 

'vi: private mnerchants; MB: ,;rketin" )oard
 
()plion (:hown 

There will tulh be i clear pattern: one option will appe;4i to)salislv\' most 

the others. Il tile al)Ove t.aiiple, tile townlshi) Cool) societiescritterit Ih'l-r thail 

vOUl sell t,ihc pljIom'ilcial col) unilns, which in turn sell l'ood crops t)private 

Ilich;1lt1S (perhalps '11 a lixe(d (omilnlssion basis, rebating to tile societies and the 

farmers ia\ exira p lil made). 

Tllw l(h'isin matrix is lrlicular'ly USeful aU a grou) exercise. Alter 

dis-iissii n. tlrc tecl be ConSenuS on individulal 'lings. If it strongwvill to 

path'l'lltern tI '-wt,th1I will l)ec(IIscIisIis onl the ch)ice. 

Whll I 0iu pallll (I'es llt leerehe ile ' to somewhatoice havp be 

aiitr;ir\. [he mat rix can tln be submitted to it higher authoritv with 

apploiIprialc flitles explaining the raltings. 

P1IlAS ING 

Spans of )evelopment 

!1hmi uch shul1d a pr(jiect seek th translorm inaverage Iarn illone year? 

U'sing 'able 6(.-I as tit- basis fI' a project, it appears that the average larm can be 
m ed I'romistae t ge 3 (see pp. 22-25) in a year. But it is possible that this 

kind oI1package 'irst requires some intermediate stage of development. 
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Assuming that adaptive research Sil)p,,rts a sta e 3 pickal-, the iltii, is 

whether to skip stage 2. These opt ions can be broken d,'Iniw frth cr, ill(( ch,,lii,'s 

between "light" and "heavy" packaes. The li1ght packa-c (si-cge 2J) miiuht c wisist 

of a I'ew inputs onl one crop only. The heavy package (stagt 2b) mi-hi cmisisi ,t 

several inputs and improved practices on scvt.ral crops. In st-C 3, iliccit' igi,,l 

initially be a light package usin-g improved C(ltipint to ,tlrtss lhc principal 

bottleneck. 

Anothe' op t ion suggests that linnets initially apply tliwtpackagc if, a Irzion 

ofl their crop. A projcct might I1w on t), t .t- II'nisiti,,lbased a planned t\w- ear 

b a grotlp ol' individhual farmers I'omtl tile t1d to tilt- itv 'systelll. Stioh a ,rtltdl 

traltsl'o;luation considerabV rCLucets tih perceived risks )I inn ,vat i,. 

The basic isstte in a phasitig decision is tihe tradc-ol' i1 project siilititi\ 

against potential income gains. The Iasler the projtI o ies, the thcIletrl 

potential income--and tile greater tile risk that cimiplt.xii\ Will MtCiwhClm ih'W 

project staliT or f'armers. A wide variety d' I';actirs must he e.Alllilltd. .\fitr a 

detailed consideration of the data, the final dccisi in mi.ght be ex1hi,lcd and 

assessed throl h the use of a lecision matrix. 

Package Phasing Analysis 

Table 7.2 shows It,\ , packge [Milmott Y lllie.tb bokci.dil im ,t 

sutbpackt,es. The pack;c in 'ables 5.1 (p. 6-) and 6i.A (pp. 9:3-95) ct ie split 

into thruc alternative subpackages. The table lists th1C Lata Ilt''teSSa 1,,1' dctisitll 

about phasing options. The packagcs areits loll ws: 

wPackage A (stage 2a): Fertiliziation and spaviilg (,f existing atrea'' 

Cc 

itclhdiig hiprov'tl iCl seed an1d planting in row's phiS 

colllellCial marketingll of pciaiiis 

Package C (sta," 3): !,nanded acreag t ti, mgh ox pliwin.g anld wcedill, It us 
111l1r \,ed pra ctice~s anld inlputs onl ll.n 1ma1in crt ~s 

Package B (stage 2b): Improved l)r.ttitCs onl tXi.till, tti id ptallitt .t a. 

To analyze potential phasing, optitins, lirst exailille he pa k.igcs fmii flit 

farmer's1 point of' view determi ne which arc .inancdI/v .1u.S/i/, 'Id lina, iitll'1 to 

attractive. Then examine them f'r mlthe point of view of the servicing it itit ins 

to see wliat difficulties and expenses art involved ill scrvici thiIem. 

Financial Feasibility. 'he key qulestion is: will the increased cash earnted as a 

result of' a package cover the necessary rcpaylnInt, even if' yields atc redilctl doem 

to lack of' rain, etc.? Inl Table 7.2, linc 8 indicates that all three ptckages pniinist' 

to yield substantial cash after repayment. Package C has less cash-after-r'pavmen 

http:lllie.tb


TABEI. 7.2 PACKAGE PiASING ANALYSIS FOR ZONE: Y 

Package A Package B Package C 

I Crops innovated (and arcs) Cotton 75 	 Cotton 75 Cotton 133 
Peanuts 30 Peanuts 74 

Millet 50 
Maize 38 

Total 75 105 295 
Package Costs 

2 Seasonal Production Loans $13 $20 $ 51 
: Medillin-T'rn L.oans 240 
-I ,Amortition on Mediumn-Terin Loans 38 
5 Maximum Annual Repayment 13 25* 131 

Income Rcalizcd fron the Package" : * 
6 ;ross Icreasecd Incomec25 46 215 
7 Net .\fter Costs and Amortization 12 26 126 
8 Net Alter Maximum Relayment 12 21 84 
9 Increase in Total Cash Income 150 .30% 250," 

New Practices Required 
1t)Yield- Fertilizer X X X 
I I Raisers Pesticide N X X 
12 Row Planting X X 
11) New Timing X 
I.Ilitttle- Spray piulp X X X 
15 neck Ox plow X 
16 Breakers Seeder-wcedcr X 

New Services 
17 Supply Chemicals X xN 
is Sliray punlliS xN X 
19 ( )x equipment X 
20 Macrketing Principal crop x X X 
21 Secondary crops X X 
22 Special Storag_" Nx 
23 Milling:i. X 
2-1Credit Short-term X X X 
25 Mecdiu m-term X 

FIcId Agent RlCquireinen ts 
26 Peak Activity Loan Planting Ox training 
27 Scason aplication supervision followup 
28 l)uration 5 weeks 6 weeks 4 weeks 
2() Clicnts/day 30 10 6 
30 Mlaximtum clients 750 300 120 
311 )ther 

activity of icld agents 20 weeks 40 weeks 
32 Type 

of agent requirted Part-time Full-time Full-time 
'rimary Socictv Gross Margin e.g., Teachers Monitors Monitors 

313Per I100 Marketing (0 2,, $ 225 $307 S750 
3-1(;Id xw rs Supply (.I3""", 40 60 150 
"15 Total per 100 growers s 265 $367 S900 
'16 G rowers required­

per S3000 gross margin 	 1,160 820 330 

Sources: Tables 5.1 and 9.1 
* Incltdcs I pulnp 0 $10 per 2 growers. 
**Over S8,4 present zone Y cash income for maize. 

:*For maize. 



ProjectPolcv Options 1 17 

relative to the maximum anual repayment, but it still promises to generate 
sufficient cash to make the proposed investment sound. 

Finracial Attractiveness. Is the increase in total cash income (line 9) big 
enough to attract farmers? Packages B and C are, but package A is questionablc. A 
15% increase in total cash income may not be sulicicnt. Farmers who first adopit 
the package will not make enough additional income to be visibly better oI than 

before. Package A is, however, based on a cotton yield increase of 4(0"%,, which will 

be highly visible (Table 5.1 ). 

New Practices. Package A requires only the application oI agriculturiI 
chemicals. Package B also requires planting in rows, a new technique f'or this zone. 
Package C rcquires a whole range ol' new skills, and involves an intensive training 

effort over a short period of time (lines 10-16). 

New Services. Packages A and B have many of' the same requirements, except 
that package B involves marketing ol' a secondary crop. Because this brings in 
olT-scason business, it can facilitate the development ol' primary socictics. Package 
C also requires equipment sales and service, special handling oIf the Ilaizc cro p im 
storage, maize milling, and medium-term credit (lines 17-25). 

Field Agent Requirements. low many farmer-level field agen' does a 
package require, and how much training do they need? A fuller anal'sis oI this 
problem is presented in chapter 11. Lines 26-32 of' Table 7.2 illustrate a 
preliminary analysis which should be suflicietit at this siage of decision making. 

1. Peak Season Activity. What activity requites the agent to spend tile most 
time with each farmer or small group of' I'armers (lines 26-28)? 

2. Adopter Ratio. I low many I'armers can One agent serve in it season? This 
depends on the duration of the season (line 28) and the number of fatmers atl 
agent can service per day during that season. Packag'.* A has the lightest 
requirement; meeting 30 farmers it day in small groups, an agent can fill out the 
loan applications for 750 farmers during the five weeks o1' the loan-application 
season. By contrast, an agent working on package C can only service about 120 
farmers in a season (lines 29-30). 

3. Type of Agent. Could the package be promoted by part-time vorkers otr 

volunteers? This depends on how many weeks a year an agent must work with the 
farmers (line 31). Package A, involving only easy-to-apply inputs, requires no 
work other than during the loan application season. It can be handled by 
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part-time workers. Package B requires more careful and timely spraying, row 
planting, and Ioan ,application. lull-time workers are requircd. Package C also 
re(Jlires fill-time workers. 

Size of Primary Society. I low manly adopters does a package require to make 
a primary .,ociety self-sufficient with a professional manager? 'his depends on the 
gross mar',in the package c~m generate (lines 33-35) and the minimum gross 
mlargin needcd fir sell-sUfficient operation. Niakin.g t rough assumption that a 
pri mair* 5s' i(lCt ' mwcds a S3 ,0()0) gn"ss margin, there is a big difference bet\ween 
packbes (line 36). Packages A and B would require involvement ofl almost Ihall' 
the farmers in a township ia society is to be self-sufficient. Package C provides 
cC0ugh gross margin t) operate a primary society with the farmers of two villages. 

Final )ecision. Which package should Country X clh oose lor zone Y and its 
rcgio,? lMw munch o)I' a span shotuld it undertake initially? Package A has the 
advamlltage of not requiring lull-timC ni' )nit ors, but comj1)ared to package 13it has 
the disaldvanutage f Ioow increast in total cash income. 

Other relmnlts imay enter in to the decision. Is the existing prolessional sta l 
capable f hanlling packag 1Bor package C? Is anladClquatC budget availablc f'r 
the l(Mre c'mple te packags? Is adequate credit available? Is there a political or 
c'( mic a;dviltage getting ,inre do'c ill a modest package adCopted quickly? Or 
the overall political and ecCnm01mic considerations favor the package that produces 
substantiall more income ove-r a Few more years? Once the basic analyses are 
donC, thest qustlions merit high-level attention. 

PROMOTION STIRATEGY 

Consider the f'ollowimg questions: 

W\hat is necessary to sell the package, to convince farmers to adopt it? 

What is necessav to train farmers in the skills required by the package? 

What is nccessary to get farmers to market their crops through the primary 
society? 

Sales 

Demonstration is one key to selling innovation in agriculture. The issues to 
be decided regarding demonstration are: 

Proximity. Must demonstrations be in farmers' villages, or can they be 
conducted in a central location? 
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Scasonality. Can demnstrations be conductel in the nornial cropping 
season to fit in with the timing of'the campaign, or must they be off-season? 

Attendance Incentives. What measures must be taken to assure that at 

sulbstan tial i umber of farners witness thc demonstratioii 

Content. What are the key points to be emphasized? 

A package must he carefully analyzed to determine the p(,ints on which the 
Farmers need the most convincing. First, what resuits must tile farmeis see? II 

they see a mature stand OfI maize, will they he sufficiently iinpressed. ()rmust 

the' witness the harvesting and weighing of the yield? Secoued, what /'actiC, '.s 

may be tile hardest to accept, ei th er because anlnrs(11doubt their l'Casilbilit' (W 

because the\' lear they will be too time-consuming? The new packageimust Ib 
considered in relation to the farnCrs' present practices and past CXperiCncC wit h 

innovation. 

In the actual region on which zone Y is based, for example, tie falrn i is wCre 
convinced that the inpu recon mendations were profitahkIc by'h"dking at a matttuic 
crop. Their niirn reservation regarding the use of ox equipmnit was the feasibiliiv 

or sowing millet inrows so it could be weeded by oxen. Xliilet was considrred tlit" 

most unlikely crop for row planting. 

The demonstration Field (lay had to be somllewhat out of Seas i(I. \Wleni 

certain crops were mature, special )o1ts had t,be planted lte tU dlem(nimtrt IShe 

advantages of millet weeding, anld other plots had to I)e ph)wcd land seeded ()ti (d 

season ittile same site. Irrigation was uinnecessary, and the deintnslr!,i t'mhm 

he conducted at a farm close to the primary so ciety warehouse. 

In principle, most flnmners might be expected to attend a ulhionostratioll. In 

practice, o)l'ten oinh a small fraction, or th Firmers arrive. Ins)nict' conit rics local 
chiefs caii compel lull attendance. ,V:n" the' caniotl, c(isideratioi sl,,idhl be 

given to providing entertainment and refreshments. 

Use of Nonagricultural Officials (see p. 32) is related to) this issue. l(ocWal 
administrative officials should be organized as part of the sales force. 

Brochures and Radio and billboard advertising can be useful sales adjunlcts to 
demonstration, provided their message is based on lie specific package I'm" the 
ZOIIC. 

Subsidy may be a necessary sales element. The first adopters in a comnmunity 

may merit special compensation for their risks in the forni of a subsidy on the 
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inputs. Too often, however, subsidies tend to become permanent, outliving their 
usefulness and inhibiting the spread of innovation. Funds available for subsidy are 
usually insufficient to serve the needs of more than a few farmers. Those who do 
not receive the subsidy feel cheated if they have to pay the full price. The 
temporary nature of the subsidy should be clearly presented. 

In a few cases a permanent subsidy is justified to equalize transportation 
costs of inputs or to increase production of badly needed export crops. When 
subsidies are used to encourage innovation, however, they should be cut off once 
substantial profit results from the innovation. 

Subsequent Year demonstration can be sharply reduced once a nucleus of 
farmers in a village is regularly applying the innovation package. 

Training 

It is important to realize that ideas arc more effective if they come from the 
farmers themselves. The field agent must guide the farmers until they discover the 
essential points. lie must ask questions that !ead them to define the essential 
needs and problems, and then demonstrate solutions and ask questions that lead 
them to state the solution. 

Within each phase of training there should first be a presentation of the 
training points-the skills and understandings of that phase-and then a followup. 
The agent can generally make the presentation to a group of farmers. If skills are 
involved in the phase, each farmer must get a chance to use the tools and 
equipment (luring the presentation session. The group must be small, with a site 
prepared for the training. 

Farmers only partially acquire skills and understandings in the presentation 
session. They sometimes use the equipment in the wrong manner, do not perform 
simple practices, or arc late in their timing. If the package is simple, local 
volunteers may be able to handle some of the followup. 

The agent, however, may have to spend time with each farmer. It is often 
useful to work with a group in a followup, to show a farmer a neighboring field 
which has been well prepared, for example. 

iollowup requirements arc hard to predict. Training points which appear 
simple to professionals canl prove difficult for farmers to acquire. Professionals 
must stay close to the followup during the point phase of a project (p. 32) to 
learn how much and what kind of followup is necessary. 
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Marketing 

An important function of an innovation package as a catalyst of develop­

ment institutions is to get farmers to market their crops through a local 

cooperative. While in the leng run a multipurpose cooperative can be a highly 

efficient marketing channel, it often has a great deal of trouble getting a share of 

the farmers' marketing business because local merchants often give better prices 

and service. 

Fledgling cooperatives find themselves unable to compete because of lack of 
volume, lack of pricingflexibility, and lack of competent management. A certain 

minimum volume-a full truckload at the collection point-is needed for efficient 

marketing, to give the farmers a competitive price. It a cooperative starts with 
only a handful of members, a full truckload may not be forthcoming from the 

participating growers. 

Some countries have attempted to solve this problem by giving :,)operatives 
a marketing monopoly on certain crops. This can work if the crop is primarily for 
export, and if the central institution handling the marketirig operates efficiently. 

If the crop is largely for local consumption, however, such a monopoly is 
almost impossible to enforce. Monopoly, moreover, may encourage inefficiency, 
giving the farmer generally poorer prices than he would get from competing 

merchants. Good service and good management are better assurances of adequate 
volume. 

The problem of pricing flexibility is more complex. Local cooperatives are 

often required to buy and sell at prices fixed by central institutions. These prices 

are often set only once a year, and central institutions are rarely able to respond 

to the week-to-week changes in market conditions. Yet managers of fledgling 

cooperatives are often themselves too inexperienced to buy and sell at the right 

price. 

The whole problem of cooperative marketing raises difficult policy issues. 

Given resources and organizational competence, the government can help in the 
point and line phases by arranging for direct marketing and eliminating 

middlemen. It can cause government institutions to procure directly from new 

cooperatives, giving them more margin for error. It can provide essential 

marketing information. It can furnish loans for storage facilities so that 
associations can hold crops off the market to obtain better prices. It can provide 

equipment and equipment loans so that associations can do a better job of 

milling. 

A variety of measures are necessary To enable new cooperatives to capture an 
adequate share of the market. 
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DISCIPLINE 

Econonically sound projects may fail because: 

Local farmer leadership may limit participation to a small closed circle. 

Local farmer leadership may select a well-connected, incompetent manager 

who neglects or abuses his responsibilities. 

Fiehl stall and primary society leadership may be unwilling to ask 

delinquent borrowers for rcpayment. 

Farmers may not apply the appropriate practices. 

Farmers may misuse loans. 

Principles of Agricultural Development Discipline 

Explicit Rules. The rules regarding the selection a, removal of managers, 

eligibility for participation, minimum participation, and action against delinquent 

borrowers must be clearly written and carefully cxplaincd from the start. 

Independent Spot-Checking. Someone from out! ide the cominunity must 

spot-check the performance of the farmers vho receivt government assistance or 

loans. Field agents can then make honest reports while maintaining rapport with 

the community. 

Group Sanction. Conmmnity pressure is the most effective source of' 

discipline. I1f everyone suffers a modest penalty because one has mispcrformed, 

each will apply pressure to a potential delinquent to get him to perform. 

Performance Incentive. Communities which perform well should get a small 

bllmus in the way of additional loan funds. Communities which perform below 

standard should similarly get a small penalty. The prospect of more development 

for more people in thc community can be a powerful incentive. 

Individual Farmer Discipline 

The key discipline problem with individual farmers is repayment of loans. 

The best means of discipline is group or community pressure. It is sometimes 

useful to have a group of' 10 to 25 farmers cosign each other's loans. If one farmer 

defaults, the rest are denied further credit. Such a small borrower-group can serve 

as a good point of contact in a village for field agents. It can also work as a mutual 

aid uroun: if one farmer is in danger of delinquency because of an accident or 
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illness, his cosigners will be inclined to help him. 
Broader community penalties may not bc satisfactory. A bank or agency 

may threaten to cut oil credit if every loan is not repaid on time, but such a 

threat is not credible. Should a governcnt cease development activities in a 
whole farming community, thus losing the resulting increased revenue, because a 

f'ew farmers arc in default? Small sanctions are more cre(lil)le. 
Other perf'ormance aspects are related to repayment. If' a itFarmer clearly 

cannot repay a loan l)eccatic ,," :ather conditions, after having I'oilowed the 

recommended praciices, his loan should be extended. It'it is clear that lie did not 
follow the recommended program and thus did not gererate cnough income, the 

loan should not be cxtcndcd. 

Management Discipline 

Certain governmental standards of' manager perl')rmance must be set is t 

condition for community assistance. The communities into which the zmne 
project is first introduced should be those which have the better managers. If 

farmers see that good primary society managelent can lead to imlore govern­
mental assistance, they' will tend to select their managers with more businesslike 

criteria. A good manager might be rewarded with a bolmus based on the prl'it or 

gross margin of the society. 

Participation Discipline 

The leadership of a fIarming community is generally composed of farmers 

who have substantially more land under cultivation than the average far;lmer. They 
are still part of' the peasant community, but they generally work much or mnost of' 
their land with hired labor. If' asked what local f'armers need I l ost, the\' are likely 
to ref'er to credit to hire labor or bu, morc land, although the average fiarmer has 
no such need. Most government agents and institutions deal with these farmers 

almost exclusively in stage I. 

Where credit resources are scarce, community leaders are the first to receive 
assistance. Even its resources expand, the leadership is often unwilling to allow 
large numbers of* farmers to participate in development activities. They may 
exclude smaller farmers from coop membership or from loans, arguing that they 
are too smnall to be financially responsible. Or, they' mayllow only wembers oI" 
their village factions to participate. 

The government must, therelfore, enl'orce rules that will lead to mass 
participation. In the point and line stages it must require thit some of' the 
participants be average-size f'armers. In the point stage, community leaders may 
want to participate to the exclusion of' others. But the average-size farmer is the 
relevant example for most of' the members of' the community. 
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Motivation, Discipline, and Social Stnrcture 

In dealing with problems of motivation and discipline, it is cssential to 
consider traditional patterns of' authority and communication. Some LDC 
societies arc highly centralized. Nothing happens in the village except by order 
handed down through the province, district, township, and village chiefs, even 
where the incentive is obvious. 

In other societies, communities have a high degree ofl" internal autonomy. 
The district chicfI knows that he cal. get nothingldone in a village until a conscnsus 
is reached. 

Whatcver the traditional structure, communication should follow the 
principle of saturation (see page 31). '[he project leadership must convince the 
local leadership -mnd individual farmers, no matter what the pattern of authority 
and communication. At the same time, project leadership must carel'ully observe 
the traditional protocol of local communication. 
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Project Outputs 

The next step in tile planning process is to determine how fast the proJect 

can get results. Ilow many farnlers can be )ersuIadle(l and supported to adopt the 
standard package of' innovations each year? Ih w I'astcan all suitable farms in the 

zone be improved, and what will be the yearly increase in production and 

income? 

The usual first assumption is that the quantity of outputs depends on the 

quantity of inputs-that results achieved depend on resources ma(le available. In 

basic agriculture, however, the binding constraint on the speed of results is more 

likely to be a complex set of behavioral and administrative factors. Therelore, it is 

more efficient to set the pace of the project initially on the basis of' these 
constraints rather than on resources available. (The reader may wish to recer to 
Table 3.1 1p. 35] for an overview of this procedure.) 

PACE OF ADOPTION 

Behavioral Assumptions 

If a sound improvement package is properly presented, sutpported with all 
the necessary services and resources, how many farmers will want to adopt it each 

year? 
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To answer this question consider why farmers inight resist innovation, why 
'arners inight he motivated to adopt innovation, and how the interplay of 

resistance and motivation inigh t work to set the pace of adoption. 

Resistance. Subsistence and subsistencc-mixed larlners often exhibit resis­
tance to seemingly attractive innovations. Sources of this resistance include: 

I. Mistrust. Farmers are highly skeptical about suggestions from government 
agents until those agents have proven themselves. Govenment extension agents, 

or agents of parastatal bodies or private agribusinesses, are outtsiders. The degree 
of mistrust varies [froml1 country to country and from culture to culture. II some 
cultures fa rmers x'Will try whatever an educated person suggests, provided the 
suggestions are presented logically. Past experience with innovation is a major 
f*actor. Success ful development gradtally builds up con fidence, rapport, and 

receptivity. 

2. Lack of Self-Confidence. A farmer who has not been involved in 

innovation often lacks confidence in his ability to participate. 

3. Fear of Disturbing the Present Farming System. Most farmers find that at 

certain times of' the year their physical ability to do the necessary work is 
exhausted. New methods usually appear to require extra work, even if' on the 
whole they save labor. Subsistence farmers fear that this may interfere with work 

on basic crops. 

4. Fear of Losing Leisure. During many months of the year the average 
farmer dcvotes less than half his time to principd crops. Ile often uses this time 
f'or semi-leisure activities, such as hunting, fishing, and foraging. These activities 
are often enjoyable and comprise an important part olf his social life. An 
improvement program is likely to cut heavily into the time available for such 

activity. 

5. Contentment. Poverty does not automatically iican mass discontent. A 
f'armer whose income is normal for his community is usually content and he f'eels 

that his present performance as a f'armer is respectable. 

Motivation. 11 a community is not severely isolated from the outside world, 
some farmers will not be content with their present income. Generally, these 
farmers have had some reason to expect that they might be making more money. 

Such farmers have the self-confidence and discontent to take risks that the 
community generally fears. They can form the nucleus of' innovators-the first 
10-50 f'armers in I community who, seeing a demonstration of the package, will 

ask for assistance. 
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Pattern of Adoption. The success of this Inucleus will have thlr'e effects ,II 

the community. First, it will remove much of the skepticism and fear. Second, it 

will give others confidence. Third, it will upset the scial ecquilibrliuum I, thw 

cmn ity eniough to Cause smcle useful disclcntent. This shmild cause a 

mult plier eflfect: f'ocr every previous innovator, sonic I'riends and neihhlcrs will 

want to try the innovaticn. 

Ithe government provides the communitv wilh adequalc CS MrTccts 'and 

services to,extend tile innovation package ol a mitutiplier basis, the eflcet will 

continue. By tile third o1 I'oUr-th veat tile innovation package will ccifme 

acceptable. It will set a new pattern o1' livin. s:andards ati( wcck habits in the 

C()Ill Itl1lit v. 

Computation
 

In order t compute tile nit1br of famIe1rs illtile a'rage co mmutnity wio 

arc likely to, adcopt the package each year. information ahbout thl-e facts is 

needed: 

1.Nucleus: the number of adcpters iinthe first year 

2. 	 Multiplier: tile numbcr of new adopters recruited each year pe) adccpter 

to date (taken as a constant) 

3. 	 Maximum: the total numlber ol suitable farms 

To illustrate, assume a nucleus of 25, a 1nultipliet of 3, aOtd a 

maxinmun of 400: 

New Adopters it'al to )ate 

First ycar 	 25 + 0: 25 

Second year 25 x 3 75 f 25 100 

Third ycar 1(0 x 3 = 300 + 100 0t) 

In order to get the number of "new'" 1;1c tCrs illtile sLColnd and third year, 

multiply tile "total-to-date" adopters of tile p rcvici,,s year by ti llI pllier. 'TIe 

numnber ofIlC\V.adopters. to dlate can, of coutrse, Ilevef exceed the max titimum, i.e., 

tile total number of farlcrs illi C0111111litV to cvhll the package is suited. 
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If the value of the nucleus is dropped to 10, the following occurs: 

New Adopters Total to Date 

First year nucleus = 10 + 0 = 10
 
Second year 10 x 3 = 30 + 10 = 40
 

= Third year 40 x 3 120 + 40 = 160 
Fourth year 160 x 3 	 = 4"4 + 160 = 640 

=400 - 160 240 Maximum = 400 

With a smaller nucleus or multiplier, the rate of adoption gets off to a slow start, 

but it takes only a year or two longer to cover the whole community. If an 

innovation is sound for a community, it will spread within three or four %,ears. 

Sources of Estimates 

Ilow can the nucleus, the multiplier, and the maximum adoption be 

estimated for the average farming commtnity of a zone? 

The maximum is based on the most solid data. Begin with the number of 

farms and the number of farming communities in the zone (p. 46 and 110). For 

zone Y, assumc that there are about 32,000 farms within about 80 farming 

communities, each served or potentially served by a primary society. 

Some sample statistics have been gathered on the distribution of' these farms 

by size and other characteristics (p. 45 and p. 48). Eliminate those farms for 

which the package is of doubtful application-those which are too small or purely 

subsistence. Even in a subsistence-mixed or mixed community, some farms cannot 
be developed further bcause they are farmed by young men still clearing ground 

for subsistence crops or by elderly people growing only their minimum food 

requirement. An alternative way of estimating the maximum is to take farms 

within one standard deviation of the mean of the key characteristic (p. 45). For 

zone Y, a maximum of 300 remains out of 400 farms in the average community. 

The nucleus and the multiplier must initially be based on guesswork. l)erhaps 

some previous campaigns in the country or region will give some indication of 
what might be expected. As the point and line phases of' the pilot project in the 

region are completed, planners may obtain some solid indications of these values. 

Mcanwhilc, a multiplier value of 3 and a nucleus valuc of 5-10% of' the maximum 

are safe figures for planning purposcs. Thc more simple the innovation package, 

the higher will be the nucleus relative to the maximum. The size of' the multiplier 

will likewise depend on the simplicity and the relative profitability of the 

innovation package. For a package like zone Y, a nucleus of 20 and a multiplier of 

3 is a reasonably safe assumption. 
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EXERCISE 

Compute the pace of adoption for the ',ollowing sets of factors: 

Nucleus Multiplier Maximum 

1) 15 5 1,200 

2) 20 3 400 
3) 30 2 600 
4) 30 4 700 
5) 40 3 400 

PACE OF EXPANSION 

The Basic Problem 

In the early stages of a project, the best available talent inust be 11hand 10 
cope with unforeseen problems. Gradually this talent learns how to improve the 
plan and to set policies which will reduce the unexpected andl permit lower level 
technical staff and monitors to cope adequately. 

This is the major feature of limited tdmninlstrative capacity: the limited 
amount of talent and institutions in a developing country to administer large-scale 
projects reaching thousands of farmers. Time is needed to work into the job 
gradually, to mistakes a small scale tomake on and rectify them quickly, to 
document experience, and to learn how to give adequate guidance to the field 
staffs. 

Another aspect of limited administrative capacity is the inability of 
supervisory, technical, and subordinate stal to handle a variety of activities 
simultaneously. Initially a professional at the district le'cl should be expWecte(l to 
supervise a comprehensive project in only one township. A profIessional at the 
township level should only be expected to supervise in one community. Although 
a monitor can handle 100-300 farmers when he gains some experience, initially he 
should only be expected to service a nucleus of farmers. The number ol 
subordinates and subunits can be increased gradually. 

Finally, there is the problem of inadequate numbers of field staff. Many 
developing countries have training institutions which are only gradually turning 
out enough professionals to fill the vacancies in all the districts and townships. 
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Thc PaIce of I'lxpalnsionl for' Zone N' 

Usv zl' Y to illustrate how to plait wilhin these liniital iolns. This zone has 
M,(MIt ilu'IlS Yin 166(1 il0Olnus, NlO arning comimnitics, and 16 [owiships, spread 

ATf'liir districts. Applying tilt- ioint-linC-ictwork ap)roiclh, stal the pro)ject in-

MiC distl ict, ()It township, oncW prinlhi'y society, with it nucletis of'20 Lairncrs. 

l'\p~iMld 1,1 tle line phiase durl'ing t11 secomd 1wb'" lallnChillg the l'o.t'i 
ilit, 'tilf districts. Ever\ (listric-l'evel oliccr will 1oW be rcspIonsilC loM onetiCeW 
tlomiinilp laving olilC neW l rlri lif.ict.y solciety' in ti 

yoIu I Yor 2 

Districts covICtl 1 ,I 
'T'owilshis ntoe'it'd 1 4 
I'rhnuiry Sill ilticS ill PaISC A . 
'rilnir Socic it'S illi t'tlase 1 

1 .5 

'I" . lil I oillisitoti with tle, projcct y'eai, consider the )hass to which tile 
liarIniii. h (ill this CaSt' the )filiaif soCietis) ale adViaingillg. lhe placCI)llllItillilit-

Ill adlylitlllill /()ii.t' Y is h),ist'(l I a ii(Atlus ol 20 anda iultipli'f od 3. Thitis, 

til Iiiit illiaiv s ,t, hLs 20 iarticipating farnicrs (i.e., 20 improved growers) 

ill Ii ' ,\ i \tlia I dItilt piojtct. Il v'.ar 2 i[ ilet projccl, this groupi advances 

It, 2(1 6) hriihgilnl_ its totalI,, li,t,- xii X 30t GO new participatinl"', h1,lines'.'., 


llii i , elIt ' 1 . til 8I, . Iiir new primary societies which have been
I\%%Fs Tih 

.illit it' i ill,, lit' ilr,,et iit' st ill ill plhase .\, with 2(0 iini)r(ved growers i tiich. 

llt tii ( .r in 4hiil3 dIh thir;I districet is Io\\, s lpcrvising, Iwo) primary societies, 

\\lilt ti illitlr i' arc oie prillary society each.' ill h'llier districts siprvisingi 
,'I Ilk'. hit' l (d1 Ik. ,i,:~ is now l\\' liplectd, Ihow is tlhe lproticct e'xpande~d 

\cl , 1 mici-s, Is\\,illil ii thetiill'l.' Iln i 1(l lii iat'dd riiiiwiry .I it o cileIIti C\i't'fV 

'lilit, it\ .'- ii ltirnil ,ssi.tant in thigt ' hl i lto iishiip will be involveid ill the 

i"li" i. Il,1s W\i, stailt-d in viall 2 \ill hvt"suiti'visi n g two prinlmary societies 

ctll i I llt, \,,iho sairtid in \e,i,- I will I)ll supeisyiili thice priiary soetici. 

Year I Year 2 Y'ou1 3 

D istri 

I, ',I\ 
I't, t's t_'i t 
iliis ,tlvcrlt 

1 
I 

'1 
4 

4 

IG 

Ill il11;1l \ 
.Sol ic~tics 

(M)cSl'itt 

ill liha;m• .A 
ill phiast. It 

i tihSt' (illp aseC 

I 

1 

,1 
I 

5 

16 
, 

21 
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The primary society that was lauched in year I into phase A has reached 
phase C. low many participating improvecd growers d(Cs it have'? Review the pace 
of adop)tion for zonC Y: 

Nttcleus = (1 
Phase A Phase H[ Phase C 

Mititilplier =New Total New Total New I 
Maximum = 300 20 20 x 3 - 60 so x 3 - 440- -4-'4 

220 300 

Ilow inan1y improved g,()wrs have leeit reached by :' ()I*111 :lyar i et 

Year I Yar '2 Yertr 3 

Phase A 20 x I 20 . - 80 16 - 32(0 
Phase IB 60 x I 1 -'ill210 
Phase C 220 x I 22'0 

Total primary societies 1 1 
Iml)roved growers inlyear 20 lIl0 780 
Pius previous year total + U 2 1 4 1610 
Total improved pr'owers to date 20 161) 9.10 

This computation provides the I'isl (oltl)tit !ittr' dhtl C()Vlt(t (,1Clients 

(pp. 5-8). By multiplyilug the pacc-otlohption IClficienls (dwlentvthLr' 1 iew 

ilprtoved growers in each phase it (onea'vragC ('0lh1tttlity) l4t' ach Stagekby tw 
nfntMlbr i)of commtnitlies in each stage, the ()ttl (dttiilt'rnew ,o etLsni iuprvcd 

brought int) the pr(ject each year is p).1icctd. 

In ycar 4, 32 newlprimtry societies, twiIm- il',)l IM)iVtlShil), Ctll be LItittlhc. 

By tuis time all district- and lo\wship-ICv'l o)f'lictrs h;lVC h e tgh cxpcri'llcc 
to handle the new load. By the Cll( ()f vem 4, 1 + .4+ 16 + 32 _- 3 )i 80) 

=
COIlfllntllitieS 01' tite ZoCe are involved l I litepiroject. 'Ilie t'tllittign 80 - 53 2-7 
commitni ties can )e launched in the fifth iTat. 

Year 1 Year 2 Year 3 Year 4 Year 5 

Districts covered 1 41 1 
Townships covered 1 4 16 16 1(3 

Primary Phase A 1 ,t 16 32 27 
Societies Phase B 1 .t 16 32 
covered Phase C 1 .1 16 

Phase C+ I 5 
1 5 21 53 80 
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Phase C+ simply indicates that the project has reached its objective and has been 
CElipleted for th(ose primary societies. They continue to have the same number of 
(,/alI improved growers as in phase C, but they have zero nlew improved growers. 

lo illtustrattc, cEompute the number of new and total impw~ved growers in year 5. 

Impnhromved 
SIdt(lArd P;wc'of' Adopt ion Year 5: Primary Growers 
I'hIase New Total Societies New Tlotal 

A 20 20 x 27 = 540 540 
it 60 80 x 32 = 1920 2560 
C 220 300 x 16 = 3520 'W00 
Ci 0 300 x 5 = 1500 

80 5980 9400 

'The last y'ears (El. the proljcct can no\\- be plotted. 

hillllmv 

IIEasEe Year I Year 2 Ye'" 3 Year 4 Year 5 Year 6 Year 7 

A I ,1 16 32 27 
It 1 4 16 32 27 
C 1 4 16 32 27 
(4 1 5 21 53 

1 5 21 53 80 80 80 

In yar 8 the're is ii, l uriher project activity: all coimni nities are in phase C+. By 

tilt' end E( 7 the p)fal ,.Eect has reached its statedi objective of getting all suital)le 

2I'(w0 tilt' /.nEe toE adopt the impro venent p)ackage.E'IS il 

'Thc. int' tlier phaise .. defines the pace or CXpllnsion for any project. The pace 

El v'xpnEsiEin I-t lhe z nte Y project ,nay be defined as 1-4--16-32-27, the 

ltlll~tr ,,of primary SEciCtieS or Colmun ities launched into phase A of the project 

itn eIch yiar. 

Role and Vari'iations 

TWOE key decisio ns of the pr( ject plan are the pace of adoption and the pace 

El t'XpanlsioI. From these two factors the numlber of inmproved growers to be 

r'Vti;'d b lit' project in any year and thepace of theproject can be determined. 

By lhe same toketn, if there is a need to change the level or pace of inputs or 
EutlntlIs, it inust )' do ne by changing ono. or both of these pacing factors. If tile 

)lr(je('t 1)la n is toE have logic and coherence, tie inplIts and outputs have to be 
derived frmltilet pacing factors. 
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Consider some variations on the pace of'the pr.ie,:t set: 

1. Suppose that instead o' package C (p. 115), packagcs :A or 1Bwere 

promoted. I1'the need was urgent, the project's pace ,iFexpansion couldhbe 
4-32-44, telescoping point and line (with some risk), gig in year 2 into twi 

primary societies in each township, and launching alm,,st thrice priuiary sm-itics 

in each township in year 3. 

Year I Year 2 Year 3 Year -1 Y'ar 5 

Primary Phase A 4 32 4-1 
Societies Phase 1 4 32 +1] 
covered Phase C It 32 -1.1 

2. 'he 1-4-6-32--27 pace o eX)ansion has a rclatively liglh pcak ,)I 
activity the lou rth year. For budgettary ald admiinistrative reiisiiils it Iiiiglt bv 
better to continue moving morc 1r1t'MiiillV, pullin" flfthe p ak to ihc list \ver, 
with a pace (4expansion 1-4- I6--24--35. 

In the fourth year, instead of expanding to twoil siieti,'s in each Iiiwliiship, 

the project wvillcXpand to two societies in hall the t()iwships an1d (i SCict\V il 

the other half'. 

3. The Mlinistry of Finance might request a cutback in the pjiect, reqtiiri,­

more years to achieve completiin. T'c pace or' explnsion n ight thcl be 
1-4- 16-24-24-1 1, taking an extra year to launch all the primary socielics :iid 
an extra year to complete them. 

Phase Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 

Phase A 1 4 16 24 24 I1 
Phase I 1 4 16 24 24t 11 
Phase C 1 4 16 24 24 1I1 

The number of years it takes to complete a project is always equal to the 
number of years required to latnch all communities, plus the number OF l)hlhSCS 
per community, minus one.' In the above case: 6 years to launch communities + 3 

phases - I = 8. 

4. If'more years are needed, the pace of adoption can also be slowed. 

1. The minus 1 adjusts for the last phase where the stipulated maximum of farms served by the 
project is less than the logic of the pace of adoption would support. 
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By adapting thie pace (I'expansiom anl pace of*adoption, the length of the 

ron live tol nine years. Even ifa zone is llch larger, theproject call vary 

duration ()I* tihe pro tject will he within tile same range. 

Suppose, lor example, the zonle was three times the size of' zone Y with 12 

districts, 48 townships, ancl 240 communities. All the districts cotild not be 

co\'cred in thle lill phase, but otherwise the logic would proceccl the same as in 

the i iaiil example, taking only one year longer: 2-6--12-48--96--76. In the 

thild \'ar it covers all districts, in tile Courlh year all townships, in the fifth year 

two per t3\w'lship, and in the sixth year the balance. 

In every example of a pace of expansion, the expansion of the ntumber of 

cI nimuon itics lin dhed each year is(I lned in terms of some simple formula 

related to(the number of administrative units. The F'ormula might be one per 

district, or o(ne per township, or one and one-half or two per township, or even 

three per township. In tile last year, an odd number is reached representing the 

illance. 

Regional Program Pacing 

A zo ( ct be part of a regionwide nationwile basic 

agriculutonil progranr.. Suppose that zo)ne Y is a part of'a region consisting of'ten 

z.lies. 'l'lse zom,'s Imav ail'fl'r in cropping calendar, average acreages, fcrtility, 

present and potential yields, and recommendlel improvements; bot assune that 

ile\ all havtc ile samc principal cash and 'ooc( crops and tile same general type o1' 

ReC (OIllnmlCled packagc. Assume also3 that each has a pace of adoption o1' three 

)hascs and a paceit()l' 

rl.e should or 

expansiolln (dIfive \veais-a seven-year duration oF l)nroject. 

IIis 1(r) 3a)ly best to begin with onl\' one pilt pro ject in the region the first 

year, the po(inlt phtse Il'r the region. li the second year, the line phase, expand to 

three ad(ditional Z(nes. In the third year, exp anl the programito the remaining six 

zoieS. 'l'he re gional program would then cover a sl)al o f'nine years. 

Year: 1 2 3 4 5 6 7 8 9 

1point zoe 
3 line zones I -

--- I 

6 nletwork zones ---

COMPUTING 'TEOUTPUTS 

A Simple Example 

All project output estimates are determined by the project pace. Take an 

example where the pace of adoption is based on a nucleus of 10, a multiplier ol' 4, 
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and a maximum(oF 250: 10 new/I 0 total inphase A,40 new/50 total ii phaus' 11. 

and 200 neC'/250 t(tal in phase C. lhe pace (d expansion is1 -. 2(0. l' 

number ol commtunities and ilpr,,ved ilrVVis niaV be c:lCULM,t'd l .I' (dl,'Ws 

Phase PoA* Year I Year 2 'ar 3 ar -1 Y'tr 

A 1(0 xI = 10 x 4 .10 x 20 2(( 
II ,40 x I 4 x - 160 x 20 SOO 
C 200 x 1 2001 x .1 SO(O N 20 -11-10( 

New implroved growers 10 80 560 1600 MO1() 
(+ previous total) (+ 0) (+ 10) (+ 90) (+ 5iF0) (1 22501 
Total improved grower; 10 90 650 2250 6 25 0 

*1ace of, Adoption 

Multiply the number of' liew illlprovcd grow\ers l.cr cmlnlnlllit\ i k h 

phase by the number of' communities illthat phase' in each vTla.'len AdId dw 
totals for each \',Ca and Ctmtulate hem. Now take lie vilri ; Ii-uir il , 

above table, nitultiply then by various jw-r-c )ninlitlv colTicieints amid ].('r-2,r 

coefficients, anud (otain pro.ection of1' all' ilto(uituts and licI ,ll,,1 ' 

inplutS of' the lr(i.iect. 

Sulppose that the innovation I'm zoine ii n h,,)ackage lie lNc c'xtilild' 

enables tile aerage Fanner to ilcrease production (d'ceeal by 21 kih, ,.,1 

leguic by 400 kilos, and ()I' fiber by 801 kilos, thus cail'ii l , :,' Al I )(iM 

cash income. What -will le tile tol)l incleases ill prodllc(il, veaI. b\ \ car,;, I 

result (.1' the pro~jec t 

The intrcases illpi'odtction and inconle ca lledeived bv 111111ipl in,,, Ilicsc 
per-farmer coelicients by the itn1lber (,I*total iinipi 'dgl\owe , i,eth v 'r. 

Year 1 Year 2 Year 3 'ear . Yi':ll5 

Total improved growers 10 90 6:50 ,2250 6250 

Increased production 
cereal x .2 tons = 2 18 130 ,t30 1250 
legume x .4 tons = 4 36 260 860 2500 

=
fiber x .8 tons 8 72 510 1720 5((0 

Increased income x S100 1 9 65 225 625 (iii SOOOs) 

By multiplying the coefficients by tihe number of' total iinplr,,ed g Imwrs', 

each year, essential tile pro ject areldeterimined. Now Ihethe outptts of thmI 

Outputs do not end in the IilIth year: tie )roduction and income eigetiidered by 

an agricultural project continue for decades after the years (f actual pr, jcl 

investment activity. 

2. The effects of these increases upon iiirket prices must, of'course, be assessed in overall 

planning. 
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The Standard Project Outputs 

The above example addresses all three basic types of' project outputs: 

1. Coverage of Clients. The number of communities and total improved 

growers reached indicates how much of the client system has been covered by the 

project. 

2. Volume. The coverage of clients generates increased production of 

various crops. These arc the physical volume measures of a project. 

3. Objective. The increase in coverage and volume then causes the changc in 

the client state of system which is the real objective of' the project: an increase in 

income. 

The volume is within the client system on the farm. The efficiency of a 

project would be its coverage per agent or coverage per $1,000 of' expense. The 

effectiveness of a project would be its increased income per $1,000 of total 

investment. 

There is a standard causal chain in basic agriculture: 

Pace-of-Expansion x Pace-of-Adoption = Coverage-of-Growers
 

Coverage x Package = AVolure + Alncome
 

EXE1 RCISES 

Compute the number of total improved growers for each year of project activity 
for projects with the following paces of adoption and paces of expansion: 

1. 	Pace of Adoption: 25-75-300* 

Pace of' Expansion: 1-5-20-40-34 

2. 	 Pace of Adoption: 30-60-180-330* 

Pace of' Expansion: 1-5-15-29 

3. 	 Pace of Adoption: 20-60-220 

Pace of Expansion: 4-32-44 ... the zone Y fast pace 

4. 	 Pace ol' Adoption: 20-60-220 

Pace of' Expansion: 1-4-16-32-27 ... the zone Y basic pace 

*New improved growers by phase. 
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5. 	 Pace of Adoption: 20-6--220 

Pace of Expansion: 1--4-16-24-24-11 

Compute increased production and increased income based on: 

6. 	 Exercise #1 above 

Per-grower cocfficicnts: cereal + .3 tons, fibcr + .4 tons, income + $150 

7. 	Exercise #3 above 

Package B coefficients (Table 7.2, p. 116) 

NOTE: use cotton yield of +200kg/ha., peanut yield of +700 kg/ha. 

8. 	 Exercise #4 above 

coefficients from Table 9.1, p. 141 

NOTE: for increased productionuse the increase in kilograms o] the improved 

system over the present system. Roundfigures off to the nearest ten kilograms 

or $5. 

9. 	 Exercise #5 above, with coefficients the same as exercise =8 





9 
Project Inputs 

The inputs needed as part of'tile Project Operations llan are relativelv eals' 
to compute. In most cases a coctTicient is Iult ip lied by the nimlber o l gr,we'rs 
(new or total), tile numbcr of primary societies (in One Or all stages), mr lilt 

numbcr of' townships or districts. Credit is Comlpuited in a simlilar manner, but flie 
nuanccs of repayment and other l'inaiici: problelms Can best he tretltcd under 
project financing. One input, storage capacity, is somewhat c,mplicated ted 

computc, and a special section at the end (d' this chapter will discuss it. 

PROJECT PLAN PRESENTATION 

Thcrc are three documents in the Project Plan: 

1. Standard Improvement Package (Table 9.1) 

2. Project Operations Plan (Table 9.2) 

3. Project Financial Plan (Table 10.1) 

The emphasis in all of these documents is upon hriCl tabular presentation. 

The planning approach embedded in this volumne stresses concreteness and 
simplicity. It is not intended to be unrealistically rigid. Its projections are 

admittedly hypotheses-not immutable specifications of'the I'uture. But they are 
to be informed by technical and situational knowledge. They cannot be vague and 
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fuzzy if' they are to be sound and proper guides to decisions and action. Ilence the 

substance of the operational plan is reduced to a set of lbasic tables. 

The elements of the Present Farm System (Tables 4.1 and 9.1) and tle 

results of' the analyses of improved and long-range improved systems (Tables 

6.5 and 9.1) are combined into the Standard Improvement Package. Alter the 

project is approved, certain implementation plan documents are needed (see 

part IV). 

The format of' the Project Operations Plan has three key' features: 

1. Systems Overview 

2. Selectivity 

3. Compactness 

Systems Overview 

The plan provides a succinct overview of the elements of the entire project. 

The left-hand column of Table 9.2 shows project content. Pacingfactors are on 

lines 1-6, indicating coverage of communities, townships and districts, and 
showing the coverage ol the operations task of the project (p. 5-8). Lines 7-8 are 

coverage measures indicating the number of clients reached by the project. 
Outputs follow: line 9 is the objective, the desircl change in the state of' the 
system of' the client; tle increased l)roluction o lines 10-13 may be considered 
as either objective measures, part of the lesired change in the client state of the 
system, or as volume measures. 

Inputs needed to sustain the pace of the project are indicated on lines 14-31. 
Line 14 is the staffing attribute of' the operations task; lines 15-19 are the input 
attributes of the supervision and control tasks; lines 21-26 are attributes of other 

tasks; lines 28-30 are the main attributes of' the supply tasks; line 31 is the 
equipment task. 

Fach data column indicates the state of the system of' the project f'or each 

successive year and the vadues of' its key attributes. The coefficients or project 
interrelationships are indicated in the right-hand column. 

Selectivity 

The plan focuses only upon key attributes of*the project. Their values are 

shown on Table 9.2. 
At each decision step, the documentation procedures should require the 

minimum data and management time and talent necessary to reach a sound 
decision. Later, full detail can be displayed in the documents of the annual task 
plans (see part IV). It is sometimes necessary to supplement the lProject 
Operations Plan with partial or complete task plans to answer specific problems of 



"I*A LE 9.1 STANDARD IMPIOVIMENT IACKAGI FOR ZONE Y 

PRE'S ENT SY STE:M 

Kg. Kg. Gro, Net 

4/Kg Kg/Ila Arcs Produced Consumn.d* Marketed Income Inputs Income 

1. Cotton-I 17 500 75 375 375 	 S 64 
1)
2. Cotton-2 17 300 20 60 	 60 
3
3. 	 Millet 6 900 50 450 400 50 
34. Peanuts 10 700 30 210 180 30 
2
5. 	Maize-1 5 1200 12 140 100 ,t0 

)6. 	 Maize-2 6 1000 8 80 50 30 
S 847. Tctals 	 195 

INIPIR(\VEI) SYSTIEM 

1. Cotton-I 

2. Cotton-2 

3. Millet 

4. Peanuts 

5. Maize-1 

6. Maize-2 

7. Totals 

17 

17 

6 

10 

5 

6 

700 

330 

1300 

1400 

2000 

1220 

138 

20 

50 

74 

12 

26 

3201 

965 

66 

650 

1035 

240 

:1310 
1 

965 

66 

250 

855 

140 

260 

1 

S164 

11 

15 

86 

7 

16 

1 

S23 

1 

7 

16 

2 

2 

SI-1 

1() 

8 

70 

5 

1­

$S24t8 

LONG-RUN NIPROVI') SYSTEIM 

I. Cotton-I 17 700 142 995 	 995 $169 $25 S144 

2. Cotton-2 
3. Millet 6 1300 40 520 	 120 7 5 2 

4. Peanuts 8 1400 104 1455 	 1275 102 22 80 

5. Maize-I 5 2000 12 240 	 1,10 7 2 5 

6. Maize-2 51/ 1220 22 270 	 220 12 1 11 

S2,127. Totals 	 320 

* Remains constant in the improved and long-run systems. 



TABLE 9.2 BASIC AGRICULTURAL PROJICT OI'IR.\TIONS PLAN YOR ZONE Y 

Year I Year 2 Year 3 Year 4 Year 5 Year 6 )*car 7 Total Sources of Data 

Coverage 
I I'rimar-

Societies 
Covered 
a A -1 16 32 27 Rate of Adoption: Phase A = 20 

1 B 1 -4 16 3 2 27 Phase B = 60 
growers per PS 

c C 1 16 32 27 Phase C = 220 
d C+ 1 5 21 53 (Phase C+ indicates project 

conpleted in those societies) 
Total 80 PSs in zone 

2 Townships Covcred 1 4 1 16 16 1 
3 Districts Covered 1 4 1 4 4 4 4 
4 Improved Growers 

a New 20 140 780 2-180 5980 8660 5940 Based on lines la-Id 
b Total 20 160 94C 3420 9400 18060 24000 

Outputs 
5 Increased Cash 

Income (in $000) 3 20 118 428 1128 2167 2880 Line 4b x S125 in -,ears 1-4; 
x S120 in years 5-7 

6 Increased 
Production 
(in tons) 
a Cotton 12 96 564 2050 5830 11200 14880 Line 4b x .6 in .-ears 1-4: 

b Millet 4 32 188 684 658 1264 1680 
x .62 in years 5-7 

Line 4b x .2 in years 1-4; 

c Peanuts 16 131 770 2805 11280 21672 28800 
x .07 in years 5-7 

Line 4b x .82 in years 1-4; 

d Maize 53 31C 1129 2820 5418 7200 
x 1.2 in years 5-7 

Line 4b x .33 in years 1-4: 
x .3 in years 5-7 



Staff Numbers 

and Costs (inSOOO) N C N C N C N C N C N C N C 

7 Monitors 1 1 5 4 22 15 56 39 91 64 91 64 5-1 38 225 I per I'S in A and B: 

8 Township Agricultural 2 per I'S in C. (0S700 

Assistant 1 3 4 9* 16 35 16 29 16 29 16 29 16 29 163 1 perlTownship 

9 Coop Assistant 1 3 4 9* 8 17 8 14t 8 1- 8 14 8 14 85 .S 1800 + S500 for vehicle 
I per 2 Townships 

10 District Agricultural 1 3 4 9** 4 4 4 4 .1 12 (l,; (100+ S500 for vehicle 

Officer I per I'istrit )(S300() for vehicle 

11 District Coop 1 3 4 9 -1 4 4 4 4 12 

Officer I per District ('53000 for %ehicle 

12 Program Coordinator 1 6 1 3 1 3 I 3 1 3 1 3 1 3 24 

Assistnt il'ro ince AgricuItural 

13 Total Staff Cost 19 43 70 85 110 110 4-1 521 Officer (.i $3000 - S500 for vehicle 

Other Budget Items 
14 Demonstrations 3 10 19 32 ('5600 per I'S in Phase .\­

15 Subsidy to New Growers 3 12 48 63 (3 years only) 
16 PS Manager 1 2 6 13 20 5 -17 .S3000 per I'S in .A 

Salary Subsid\ (,S iOt in .\ ($500 in year 5): 

17 Monitor Training 1 1 7 7 19 S200 in 11 

18 l'ublicity and (.':"2(t per new monitor (line 7) 
Brochures (fixed) 5 5 2 2 2 2 2 20 

19 Miscellaneous (fixed) 5 10 10 10 10 5 5 55 

20 Total Project Budget 37 83 158 117 1t9 122 91 757 Includ. staff traininiz 

Ilnilutes ;t aff c(ost 

Production Inputs (line 13 4 lines 14-19) 

(in tons) 
21 Peanut Seed 3 19 105 135 807 1170 800 .135 x line 4a 

(lotal replacement after 4 years) 

22 Sulphate ol .\nniorml 4 32 188 6S I 80 'i)12 -t180 .2 x line 41b 

23 Single Superphosphate 2 12 7(1 2I7 978 l880 2500 .075 x line -4:.1(04 after year 4 

24 Ox 1quipment Sets 20 1-10 780 .It )59-10 1 x line -Ia 

*Salaries are annual requirements; vchicl,'s are a single expensc. There are -I atssistants (4 1;80(). but only 3 new vehicles S I 1t(. Cf. line 15. .years 

3 and -1-7: line 19, years I And 2-7. 

*The District Agricultural ()ffitcr's salary is not cla.irgct'l to tile ploic, t onik his vehicle. tt. line 18. 
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fcasihility. Bitt tile in Ic,riation miTable 9.2 displays the feasibility o1" the project 

as well as can Ibe done ,on paper. 

Selectivity requires that small-co(st itens be con-iined and Tihat nlmlbers he 

ronuded oI liberally. Note that on lines 10-1 3 and 28-30, figures over 1,000 are 

r01uuided It he ncarest five t )ns. Costs are rounded to the nearest $1,000. 

Mi.ripactiicss 

Irc ject plan lIccumennts should be conpit a featurc that follows naturally 

fromn selectivity. Ini this case all inputs and outputs are (t one page. If a pro'.icI 

were plan ned t1(prc cmc Itecpackages A (r 11i as shown on Table 7.2 (p. 1 16), the 
Operations Plan, the Financial Plan, and all relevant farm-level data could be 

displayed (t one page. 

11a plan is ready to go beyond tile originating agency, it will Ibe useful to 

sulililen ct the tables with an intr)ductic)n and explamaticn. A sh)rt in t,'iductory 
shce can give the highlights ()f tile pr( jcct plan . Each table can Ibe supp(rllcd by 
backup ini')rimation giving tIle significance and derivation )fthe dalta line by line. 
Ni te, ho)wever, that the traditional approa;ch to writing pr).ecet plans has been t) 
Supplement i narrative explana tion with tables. lere, it is suggested that it is 

llore effici-nt t,,supplement tables with narrative explanat ion. 

Some Comnients on the Outputs 

The tltiimate objectivc of tihe zone ' plan is expressed on line 9 (increased 
cash hiome of S2,88),Ot)). NMce that inyear 7 the outputs of" the project will be 
sevn to eight times the otpts of year 4. This is typical of efTective agricutural 
dcVclopilt)t pmtj.cts. [le pace f adoption and the pace of expansion advance at 
an;accelerating rat . Cimlbitied, they result ina double acceleration. The first 

three ()I- ktall years ()f a basic age, project produce Ottputs too smallricultural to 

affect the ovrall statistics of t thezme. Onhly inthe last few years of the pr ject is 

there a iass transforllati n. 

Explanation ')ata Sourceso
 

The prt ijcct ,bIjectiv, stated on line 9, is obtained by multiplying the 
numlber (f tot al gr ,wers (line 8) by S 125 for years 1-4 and by 8 120 for years 5-7. 
Table 9.1 indicates that tie improvcd system for ztone Y will yield a net income 
of S2-48 per farmer. Repayment orI loans to obtain equipment (see chapter 10) is 

$38 per year. 'le net iiencme or the improved system ($248) minus the loan 

paylents ($38) and the present net income ($84) proLjects the increased cash 
inci,,ne per fanrer in veat s 1-4 (S 125 is used rather than the exact figure of $1 26 
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f'or easier calculation). The decrease in net income for the long-range system, (lue 
to the drop in prices of*key crops, is expected to result in th. smaller increased 
cash income ($120) for years 5-7. 

To obtain the increased prodtuction Figures (lines 10-13), re 'er again to tile 
Standard Improvement Package (Tabl. 9.1). The improved system yields a 

projected increase of 590 kilograms of cotton-I, equivalent to .6 metric tons. 
(One thousand kilograms equal one metric ton.) The long-range system yields a 
620 kilogram increase in cotton productiOn, again rounded to .6. Projections Fir 
the other crops are obtained in the same way. 

PERSONNEL INPUTS 

In many LI)Cs, tile availability of trained or professional people has bcni a 
greater constraint on projects than the availability oF financing. Effective use of 
subprofessionals can enable a developing country to avoid many mianpmver 
bottlenecks. 

Monitors 

'Tie effective use of large numbers of subproFl'essionals' is the primary 
corollary of the policy essential of saturation (pp. 31-32). When calculating a 
preliminary adopter-monitorratio on Table 7.2, package C requires mc monitor 
per 120 new adopters per year. Three further lactors must be considered: 

1. Dispersion. It is impractical l'or one monitor to service new adopters in 
several different communities. Travel among several conimun ities is too expensive 
and time-consuming; and the monitor must be part of the community to maintain 
rapport. There should be at least one monitor per community, even th ougl 
community may have very few new adopters. 

2. Learning. A monitor needs extra time per adopter while Ile is learning his 
job, and the effective adopter-monitor ratio is quite low at this stage. 

3. Dropouts. In spite of' adequate planning, recruiting, and supervision, 

many monitors arc likely to prove unsuitable. The percentage of attrition depends 
on the type of monitors and the scope of the program. 

The procedure for computing the number of monitors needed is to: 

1. Set the preliminary adopter-monitor ratio as indicated on '[able 7.2. 

2. Reduce the adopter-monitor ratio to allow for dropouts. 

1. Used here, a professional is anyone with at least 10 years of education plus at least a full year 
of specialized training. 

i 
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3. Stalt phase A with l)ne monittoI per • Cmonllnity to allow 10r training. 

4. Add mugh monitors in each phase to) maintain the minimum ratio. 

To, illustrate, it"ihe pace 0r ad,)p ti(tns is20--60--220 (new adopters in phases 

A, B, and C) andlithe ahopter-monitor ratioi is 100:1, then one mo)nitor per 

(JtiitltliVity is vticdtcl in pihase A, one in )hase B, and three in phase C. If the ratio 

is 200:1 and the place (o' adoption is 30--- 120-480-560 (tt)tal ad(opters I,200), 

t)ne is nccteo in ihiases A ald B, tillrec in phase C, and tihrele in piase I). 

l'suall , Ill)lliti)ls are needed to work with new adopters only during tile 

first year (i4 adiptioin. Tlhcv should be dr()ed romi the project when tile 

numlncr (d' ne\ adopters is reduced. 

Prle'.ssinils with (iovernmental Agencies 

The liuidgeting 4f to I)rect stall has tw.) related problens. 

First, mally (1l the r.().jcct stall ()F various Ministries alrt likely to) be civil 

SCAdil, (on regula ministry budgets. li cl)llllg tile )udget and other plr.iiect 

c( t.sts, tih lje\e ili\cStlllIlts necessary to achieve tile obJective ()fI the prjcct inmust 

hc ilcniilicd(. Is ihe. salary (d1a civil servant a new invecimen t' 

.''coond. liia(nv (, ilhc cssential stall Inav lie devt()ing iart 01' their time to 

ihe'r r,)iccts. Shotuld salaries aiid ither itldividual expenses be alloeated lto 

t1i tlcricl lirt jcc ls? 

The St tIin is t kce ) things simple. On 'alc 9.2 (lines 15-18), 

ixvlwnhi-it cl St;atf salaries are charged to the projecl. )istrict-hcvel slalT salarics 

arc iit. Cliarlnii ther salaries and other cxpicnss tothe pr(tiect might add some 
$iH),(ItIIt I,) S I 2t),(Ot) the cto tital cost of the projct. (Note, however, that the 

t()Stt441 ie ci Ch s assigned tot these staT nlcnibers is charged to thie lr(ject.) 

'lhis aliiuUil (fl' me()y1CV shituld not changce any basic h)riijcct decisions. The 

gt \V'nriluiulilot c,)untrv X wo.uld not ab()lish these positions if tile pr)jcct were 

Int1 latintlitcd. S . the salaries can lie leNi as part of general o'erhead. 

()it l t iithr Iitaiid, it is ot'ren wv rtliie to charge to pr()jects the extra 

txlit'ist-s x'li will he I'orthicoming Irom the regular mnistry l)tidgets.wi n()it 

,'Ullic hbiltt te ficld slOTl ()I country X sul'fers rtm at shortage oil 

traisli)(rllIion. Vehicles are n'cessary It) tile success of the pr(cect, elel if used 

piarllv Ior (iilhc liotti(:cts. Ill sile cmutntries it inigh t he neceassary to budget extra 
1rivel liiinill to .suppletnclt tlhe regular budget, ii1 district and proilce olicials 

are I( ii\t the ir(tj('Ct aoleotlatC guidance and suIpervisioln. 
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flow many professionals are needed? Iirst, tile full starr'ing pat tern foi ilte 

zone must be completed for the project to be a success. For this rttsi itis 

important to show numbers of people oln the Operations Plan even %bel till-\ are 

not charged to tile project. b''In addition, Sonie extira prolessiinals m be needed.
 

On Table 9.2 a projec t co,,ordinat,,r (line 19) is needed, which mans an extra
 

province deputy agricultural officer.
 

In some projects a varicty of subprf)ssionals is needed. They should 

probably be comlined in one line item marked "Others" for planning at ihle 

multiyear stage rather than be itemizedl.Later, at the anutal task planning s ate, 

they can be itemized in detail. 

Nongovernmental Staff 

In sonie projects private o,' parastatal institutions play a naiojor ,ole in the
 
field. Agribusinesscs, an agricultural development bank, ,,ran agriculturaiil suipply
 

corporation may have branches the Sho uld their lill l)1 Ih­in zonc. Cr.s.,nntel 


charged to the project?
 

If they are paid out of gross margin ea11irnei rnln the pr,,.i(t , their cost has ill 

effect already been deducted from the bchifits (line I ). The nc (-i ic -I­
larmer coe fficient is based on the income he r:civ s blc r ilit groiss margin ol 

marketing his crops and afIte the gross matgitn iln(istributiig sulplies to him. () 
zone-level projects the secondary benefits an(d the secondary ct)sts of iiirketing 

and supply distribution are excluded. IFor certain purpose.s it a\' be nccssal i, 

include benefits and costs in evaluating a total regional irigraini (sce chapte'r Itt). 

At times, howCvcr, the project m1ust initially sul)sidi/., salaries o)hsuch pceoiple 

.until the volune or business generateil provides eni igh groiss margin t(,ciVer all 

their salaries and expeses. There is a subsidy lian agers illfor tile salaries of thtt 

phases A and B (line 22) while volutne is still low. In year 5 tli I-p ijecc is 
launched into communities with new pritary socie ties, so tilt! phase A subsidy 

must be raised to $500. Assume that in phase C the volume will be adequate to 

pay all primary society salaries and cxpenscs ()titOf groiss lllgill earnCd. 

Standard Cost Factors 

Table 9.2 displays a ralical departure fron t lieW wayt tht Costs art p)resente( 

in traditional budgeting practice. SCparate line it ems [or salaries, travel, per die mu, 

and other personal expense items are absent. Insttcad, all ilest itcrils have beel 

combined in the explaiatioms in the riglit-h and cihui (liim s I 13.19) in to.tandhrd 

cost factors covering the expenses or i average man inthe various catlegi iries. 
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of actual budget allotments or releases of funds, accountantslor purposes 
and object of expenditure, to controlneed fignures broken down by type 


expenditures and prevent misuse of' public funds. But the detail and type of"
 
2 

for control purposes are not necessary for planningpurposes.breakdown needed 

gives tooFirst, the presentation of, costs for 	traditional control purposes 

stage detailmuch detail fir the mutiyear planning of decision making. The 

violates the principles of' selectivity and compactness. 

Second, the breakdown of costs for control purposes does not provide the 

in f(irma ti(In actually necded Ior planning decisions. For planning, the tota! cost of 

toadclinu or sul)tracting4oe position from a )roject must be known the nearest 

thoutsandl. 

mustT() enable timely and intelligent decision mJaking, plan documents be 

easy to draft and easy to revise. If inputs, outputs, and costs are based on simple 

f'actoIrs, rI)ugh estimates of alternatives can be made quickly. 

A table places outputs and performance targets together with .,lputs. 

areILo)ng-ranre project planning and annual budgt ing carefI ully distingu ished, 

pr)duciil" :I cost prest ntation that is quite different froim traditional budgets. This 

Se*ts the gr(mdwork I'm)r c(nsiclering 	alternatives, as a rational way of allocating 

scarce resoutrces. The exercises I'lnd in this chapter demonstrate this important 

p)oint.
 

File standard costs oil lineF 14-20 are taken from Table 2.1 (p. 18). The same 

standard cost factors can generally be used for an entire region or country. In 

Some1C CaIses . par'icular zone may recluire suibstantial extra travel l'esoLrcCs, or i 

special salary supplement may be authorized for difficilt conditions. In that case, 

dilTerent standard costs must be calculated I'or the zone. 

Standard cost 'actors onl personnel and other cost elements should be 

)repared and approved, at least within the agency, before zone Operations Plans 

are dra fted to instire comparability between plans. 

In s ,me countries, costs such as ho0using, health insurance, and retirement 

might be included dependfing on whether or not they are charged to a ministry's 

animal budget. If' housing comes From a government pool that is not allocated to 

difTerent ministry budgets, it should not be charged as part of the project cost. If, 

in principle, housing is supposed to be provided from a po l which, in actuality, is 

grossly inadequate, it might be advisable to providc or it in the project budget. 

2. 'arl Kulp, Rural Derelopment Planning,pp. 223-26 on Budgeting for Decision. 
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OTHER BUDGET ITEMS 

Promotion 

Lines 21-27 of' Table 9.2 show that most of the items are part of the 

promotion effort. 

Demonstration (line 21). There is a tendency to think of demonstratiom as 
an activity that continues in a Comm1lunity year alter year. In terns of. prom ,tion, 
however, it is an essential investment only to the point wh "r a nucleus of' farmers 
have adopted the package. From that point on, they arc the demonstration. 

For the zone Y package, a comprehensive farm demonstrat icm (nJim a 
small-plot demonstration) is needed in the year before the project is launched in 
the community. On Table 9.2, $600 is provided to cover the cost of supplies and 
equipment for the package, plus the cost of field days oin which farmers will see 
the results and the practices. 

By the 'ourth year of the project a total ()1' 53 primary societies will be 
exposed to the project, a large enough nucleus to privide demonstrations I'mr thc 
remaining 27 c,, mnuni ties. T"o obtain the figures on line 21, mltiply the number 
of' societies in phase A- (that is, the communities to be intru ceI inti the 
program the next year) by $600 and round to the nearest thousand. 

Subsidy (line 22). This promotion cost is essential only I(, the p,,nt where a 
nucleus of f'armers in every township has adopted the package. One hundred ai 
fifty dolla's is provided to cover half thC supply and equipment costs (st Table 
9.1) for the nucleus adopters for the first three years. 

Training (lines 24 and 26). All staff must be saturated with training (Ste. 
chapter 13). The cost, however, is small. Since this package requtires that tlie 
monitors must be skilled in handling oxen and ox equipment, the project pr,,\ides 
six weeks of* pre-service training. The $200 covers the cost of' training aut alh'ws 
for a 30-50% dropout rate during training. 

Subsequent in-service training for all staff is covered by "Imiscellane,,tis. 
Most of' the costs tre already covered by the various travel expenses built into the 
personnel standarn cost factors; additional expenses would amount to only a few 
hundred dollars a year. 

Fixed Costs (lines 25-26). The main fixed cost of such a proiect is fomr writing 
and printing the Operations Mantual for the staff and brochures explaining the 
package to the farmers. The miscellaneous line item also includes about 5% I'm, 

contingencies. 
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Consolidation 

when ti project plan is reviewed for initial approval, it is advisable to be 

able to make immediate revisions. It is therefore useful to consolidate the input 

and output coefficients into per-community, per-township, and per-distrio 

factors. 'The consolidated factors for zone Y would be: 

Per 'rimary Society InA- In A In B In C 

Monitors S 700 S 700 $1400 

Monitor training 200 200 
I)emonstrations 
Subsidies 

S 600-1 
3000a 

Manager subsidies 
Total $ 600 

3001) 
$4200c 

200 
S 900 $1600 

Per Township 1st Year After Ist Yca 

Agricultural assistants S2300 $1800 
Coo) .\ssistants

Total 
1150 

$3450 
900 

$2700 

Per D;strict $6000 

aYears 1-3 only. 
S500)in year 5. 
S12Uu in year -1; S1400 "ityear 5. 

In aIddition, fixed costs are as Follows: year I $10,000; year 2: $15,000; years 

3-5: $12,(0)0/year; years 6, 7: $7,000/year. Standard outpUt factors for 

irmluction and income C('an be computed On the l)asis of so Much per comullltlnity 

in l)hases A. B,and C in a similar manner. 

Wheln c mlntin.g the budget on tile basis of the consolidated cost factors, 

the resting total will differ from the more detailed computation (as on Table 

9.2) by a few thousand dollars clue to different rounding and different ways of 

calculating minor items. Such differences are not enough to affect decisions at 

this stage of planning. 

EXERCISEI 

Using the above consolidated cost factors, recompute the budget for the 

zone Y plan. Assume that during a review mecting the deputy commissioner 

suggests that the pace of expansion be changed to 1-4--12-32-31. Rccompute 

the budget on the basis of the revised pace. 
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NON-BUDGET INPUTS 

lines 28-31 ol' Table 9.2 show the ClUailtities of Iliaii prodti cii iinputs 
Ieledd but do n1ot show tile COStS of these iipu ts. Their cost is llaillv cm cIVI % 
production credit (see Table 10.1). Subsidies if) the ;lbvu\ A"') rItIId&'et lo 
small part of the cost. The Operations Plan lulst Sitw p01r,,1intil inpttIII itc 
cOVered b y the project budget, just it llst sitow .,
as certain .stial jt'iwtIll 
(e.g., district oflicers) to iInsure that these rcsti l-ts will Ib.Ctvtii~tljl ill tht. 

(juantities need(ld. 
'he computations are not dilTictilt. CoctTh:ients are' taken datahm onf 

Table 9.Iand the 'ollowing information: sulpIhatC of allMlonfitu (N I) mil siglc 
superphosphatc (P1) are applied at the laIte (ctar,; mill
 
and maize-I require NI; peanuts, P.I. l)eterninC the IItInlbr o,1 


of 0.1 tol peTr h t',,t.i0, 

hwCIvr,,s (IC!11"s 
reClir.ng each Fertilizer and multiply I 0.1: in tinte \ stcin 20t i.. ,Iim)l~ivmc(l 
cotton-I, millet, and maize-I are priigrantniel: IIlt il)licttim bv (U rt\.IlS tIlat 
0.2 Ioils of NI are reqjuired by each farmller ill eaili ,It(d in, \,', tlw 
inprovc-d system. Multiply the total nlulmbel of gi-ers (lime. 8, ltl. 9.2) t,, 
obtain the amount of'chemical requirel fIr each ecar ()f thie p t.(llIr.jt nomici'r 
of tons o1' NI required in tile log-rangc sysclm is ;lpprti\ iilattl ,a;at*b ias 
the improved; note, however, that tile rCtLirut ts <,f ' , d(ICn' thiOWtP1 LI 
increased acreae of peanuts lou-ralic .sitI.) .11in the lAlttipIt.1t ml Iwllil
 
seeds are needlel only the first year, so their citelliciclits are ,i Itijlitl b\ tit
 
mmber of' lew,growers (line 7). One hundred and tiirt\-five k, ,llpant r,.. 

are requiredl for 104 ares, based oin the Iig-ralgtc plans. 

The various production iipLuts are generally pi idced by itht'r ijct. Is ,iW 
are imported under programs subject to s 1tal ilcloSC 'I'lnt iI Citill ,,I.It 
important For those responsible for other agrilblisilless pr jicts .111(1 '9pcci,d illp, t 
programs to consolidate the pro jeCti< of rc lir nicntIs (d all thle Ctit lils, as I 
basis of forecasting fututre year rcquirements. For example, demltld I, 
equipment (line 3 1) rises to 8,660 sets in \'Car 6. I1'there are tell5 c lte zi nles i t.­
region, the zone pro ccts will probably b) somaewhat staggcred, btit1 ivtIelAcss 
demand may rise as high as 50,000-70,000 sets t year. Only by pliating and 
acting several years in advance can the eCluipment requtireineit s I'ir ti last thte(. 
years of* the project be assured. Similarly, large luantities (I* oxen will be 
required, and a breeding program must te advance.b strted ill 

Somctimes the production of' physical inputs should be included in the z ite 
project. Ifseed prodtction or ox breeding were to be (one locally, they would be 
part of' the project. One or two line items would show, f'or example, the hectares 
of seed that must be planted each year and the investments necessary from tile 

http:lAlttipIt.1t
http:reClir.ng
http:t',,t.i0
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government budget. A coefficient or a standard investment cost per hectare would 
be necessary. Certified seed production would then be one of the support tasks of 
the project, viewed as a system. 

Irrigation is another type of support task which needs to have its key 
attributes outlined (e.g., physical output targets). If a package includes irrigation, 
it is essential to determine, year by year, the number of hectares to be irrigated, 
the number of dams to be built (assuming it is community-scale irrigation), and 
possibly the meters of canals and channels needed. Again, the principle of' 
selectivity applies. If the irrigation is on an individual scale, the detail will be 
included in the Standard Farm Inprovement Plan and reflected in the increased 
crop production. Only supplies and equipment need to be shown on the 
Operations Plan. 

EXERCISES 

1. 	Prepare a Project Operations Plan for rapid promotion of package B (p. H 5). 
Use the following coefficients: 

-	 Pace of Adoption: 30-90-230 (maximum 350) 

-	 Pace of Expansion: 4-32-44 (townships: 4-16: districts 4-4) 

-	 Monitors: I per 2 primary societies @ $700 

- Agricultural Assistants: 1 per township @$1,800 + $500 for vehicle 

-	 District Agricultural Officers: 1 per district @ $2,500 + $3,000 for vehicle 

-	 District Coo) Officer: same as district agricultural officers 

-	 )emonstrations: 1 per PS in A- @$100 

-	 Subsidies: $12 per adopter in phase A ($360 per PS) 

-	 Publicity: $3,000 per year 

-	 Miscellaneous: $5,000 per year 

-	 Increased Cash Income: $25 per improved grower 

-	 Increased Production: Cotton .2 tons and Peanuts .2 tons per grower 

2. 	 Prepare a Project Operations Plan for rapid promotion of package C. Use the 
pace of expansion in exercise I above and take all other coefficients and fixed 
elements from Table 9.1. 
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STORAGE
 

The main marketing input of a zone plan is storage. In many countries 

storage has been a serious bottleneck to development and a cause of income loss 

to farners. 

The problem of allocating resources ['or storage is potentially complicated. A 

wide range of trade-of'fs must be considered, not just in a community or zone but 

in a national context. These tradeI-ofs include community versus regional or 

central storage, expansion of storage or expansion of' processing facilities, more 

storage against more transport equipment, and alternative types o Storage facility 

construction. Setting :tn optimum comprehensive nationwide storage investment 

pln taking all these trade-oIs and alternatives properly into account can be. based 

upon simlation based on Queuing Theory. 3 FortNatMlcl, 1W making a 'cwv 

assumptions and generalizations the problem of planning the storage requirements 

of a zone plan can be addressed without a computer. 

Basic Considerations 

Primary vs. Secondary Storage. In planning the complete delivery system 

from farm to consumer, there is a choice between more storage at the primar or 

community level or more storage at the secondary (provincial, regional, or 
national) level. 

Primary storage is generally more economical. Experience in a nmber of' 
countries indicates that it is less expensive to provide storage f'or a ton of* most 

crops in small structures made largely with local materials than in large modern 
warehouses. This type of primary storage might be called improved traditional, 

with mud-and-wattle, adobe, or country brick walls with, perhaps, corrugated 
sheet metal roofs and plastered inside walls. No imported structural steel is 
required, cheaper construction labor and management is available, and ncmbers 
of the farming community can contribute labor as an investment in the facility. 

In any marketing system, the maxinun portion of the total storage should 

be at the primary level-thc investment is smaller and farmers can benefit from 
better prices through better timing of the community's crop sales. 

Duration in Storage. Ideally, crops should be held in primiary storage as long 

as possible. The best prices of'food crops, for example, are generally right beForc 

harvest. 

3. Sec Kulp, Rural Development Plannnhg. 
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Constraints include: 

I.Long-term storage (more than Iafew weeks) requires carel'iii, well­

disciplined StoreS management. 

2. 	 Certain crops require carefil disinfecting and regular spraying to prevent 

deterioration. 

3. 	 1Improved traditional construction is not adequatc 'or more than a few 

weeks storage of certain crops. 

Outflow. Planning storage for an a'Crage primary society or communit. 

am11oun1ts to( planning the flow of crops onto the market 'rom an entire zone or 

region. An even flow reduces the sceondary-level storage and processing capacity 

required. It is p;articularlv important for crops requiring expensive investments in 

processing calpacitv. The longer the processing facilities can work at Istable pace, 
the less capacity is needed to handle tile annual volume. Crops for domestic 

consumption are generally consumed in even quantities over tile year and 
thereforte re(luire an even outfhow. 

During the post-harvcst season, evcrv truck in the region will haul crops from 

the countryside. Sharp peaks in outflow requirements probably cannot be met by 

available trucking cap.city. It is not economical for transport companics to 

provide trucks which will only be busy a few weeks of he year. More trucks can 

be available only ifcrop hauling requirements are spread over several months. 

Inflow. By and large, planners or managers can do little to control the in flow 

of crops to the rimary societies. Farmers lack on-l'arm storage, and they urgcni ly 

need tile cash. They must be able to sell when crops are read\'. 

But storage for sharp inflow peaks can be uneconomical. It does not pay to 

maintain most of a society's storage capacity to mcct a peak need that lasts only a 

month. It may make it unprofitable for a primary society to market a crop'which 
would otherwise be profitable for the farmers. Sometimes storage responsibility 

must be backed onto the farms themselves for short periods. 

Multipurpose Storage. Storage built for a single crop will sit idle much of the 
year. I)ivcrsification is the key to profit. A second-season crop gets its storage by 

using fixed assets that are already available. 
As tile primary society develops from a part-time depot into a year-round 

diversified business, its management requires more carerul training and super­

vision. The warehouse must be proper]y cleaned and disinfected before the second 

crop goes in, and the second crop oftcn requires bette handling than tile 

traditional first cash crop. 
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General Proccdure 

To compute the storage rCCluiremlents of an improvenientl package for at 

communuity, move From tile certain to tile uncertain. Start with those c, s and 

factors which are easy to dIetermine and make tie computations which will help 
decide which are less easy to, determine (see Table 9.3). 

SCquence of Crops. Suppose a package involves tile expansion of ioducti,,n 

on two or more crops. Begin with tile crop which has tile highest quu/lativ,' 

storage requirements- -thC crop which must be moved iln and out of primary 

storage without deterioration. Tlhen conlptte tlle Sb rag relli renitnis of crH ps 

which have successively lower qualitative stocrage rCqtuirCments. 

For example, zone Y cotton has the highest (IlialitatiVe stoIge reqiirciniclt. 

It calllot ble held in an imprved traditional store for mcre than six weeks 

without deteriorating. Unshelled peantits have tile lowest qjualitative stcracge 

requirement. If there is no rain, they can be stcred in open1 yards. Nvten if Z.mit Y 

has ample hatvest, be adequately prc tCcledrain after the peanti peanuts can in 

temporarv storage for tii) to a rcm th. 

Sequence of Operations. Computatins cal be made bl half-m,,ntih perids 

and can be easily fitted (onto it standard accounting and planning wrkshcet. 

Starting with the most certain element: 

1. Compute inflow. Estimate tile percentage ofI tile total crcp which the 

farmers are likely to deliver in each half-month period by checking the 

harvesting-finishing operations and bv esti ifltting tlile prhable lime lag bet weemi 

the finishing operations (threshing, sorting, etc.) and tie act ual deliveries tco tile 

buying point. Then estimate4 the total incrcascdprcduclti n by the community iin 

tile last phase of tile project (phase C in zone Y). Assume that tlre is alreadv 

adequate storage for existing production. In some cases, if sicclage is gic cssly 

lacking, it may be necessary to compute storage for tile entire cash crop 

production. Where the short-term and long-term packages differ in production 

volumes, uSC the long-term projection. Then multiply tile percentages For each 

half-month by the total crop to get the inflow in tons. 

2. Test outflow rates. Test a relatively low number of truckloads hauled 
away per period to sec if the restilting inventories present any problems. Will all 

4. There is no neat methodological formula to guide the planner in scheduling crop delivery to 
storage location after finishing operations are complete. An element of judgment must be 
exercised in estimating the time lag. 
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the crops be removed before deterioration sets in? WVill storage Facilities be largely 

empty alter the peak month? If so, try a higher rate of outfhow. As the outflow 

rate is tested, the end-of-period balance ol tons in storage is computed using the 

following frmula: 

ending balance = previous balance + inflow - outflow 

3. Compute storage and working capital needs. After computing the ending 

balance in tonnage, multiply the balance by Sluare-meters-ler-ton and value-per­

ton f'r that crop to gel the actual storage and working capital required. There are 

a few anomalies in this comp utation: Table 9.3 shows zero requirements for the 

first and last periods od'activity on each crop. This oversimplification should nit 

effect any decision making. 

4. Compute total requirements. When the above computations are complete 

for all cash crops in the package,' add the number of square meters and 

truckloads and the anhount of working capital requiredIfor the package. If the 

total storage space and truckloads show uneconomical peaks, read.just the outflow 

of the last crop or back some of its storage onto the farmers to cvcn out the 

requirements. 

Application to Zone Y 

Tihe procedure on Table 9.3, crop by crop, is as follows: 

Cotton. After computing the inflow f'rom November through January of 

three hundred tons of increased production, try a low outflow rate of* 25 toils, 
five truckloads, per period. 

November Decembcr January February March April 

Inflow 30 45 75 75 45 30 
Outflow -25 -25 -25 -25 -25 -25 -25 -25 -25 -25 -25 
Balance 5 25 75 125 145 125 100 75 50 25 0 

The last 30 tons delivered in late January will not be cleared out until April, well 

beyond the six-week limit for cotton in primary storage. On a subsequent trial, an 

outflo\v rate of 35 tons per period manages to clear out all the cotton before the 

six-week limit. The peak tonnage in storage is 100 tons in early January. At one 

square meter per ton, this requires 100 square meters for storage. 

5. Millet is not a cash crop in this package. 



TABLE 9.3 STORAGE REQUIREMENTS COMPUTAT!ON :OR ZONE " (PER AVERAGE PRIMARY S(Ci'7Y) 

Month: January IFebruary March April I May ne July \ugust Seltcnher October \o'ember December 
Half: 1st 2nd 1st 2nd Ist 2nd 1st 2nd lst 2nd Ist 2nd 1st 2nd Ist 2nd 1st 2nd I- 2nd 1st 2nd 1st 2nd 

Cotton 
Inflow: share 15% 10% 10' 15% 25% 25% 

tonnage 45 30 30 45 75 75 
Outflow: tonnage -35 -35 -35 -35 -25 -30 -35 -35 -35 
Balance: tonnage 100 95 60 25 0 0 10 50 90 

sq. intrs. 100 95 60 25 0 0 10 50 90 

$000s 17 16 10 4 0 0 2 9 15 

Maize 
Inflow: share 5 10% 10, 10% 5% 5% 10% 15% 15% 20% 

tonnage 5 I) 10 10 5 5 10 15 15 20 
outflow: tonnage -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 
balance: tonnage 35 30 25 20 15 10 5 0 0 5 10 15 15 10 5 5 10 20 30 45 40 

sq. mtrs. 25 20 20 15 10 5 5 0 0 5 5 10 10 5 5 5 5 15 20 30 30 

SOOOs 2 2 2 1 1 1 1 0 0 1 1 1 1 1 1 1 1 2 3 5 4 

Peanuts 
Inflow: share I0% 1,5% 20% 25 "20"10% 

tonnage : 9 58 78 98 78 39 
Outflow: tonnage -12 -7 -39 -­ 10 --t0 -40 -40 -- 0 --10 -20 -20 -16 -12 -12 -12 

Balance: tonnage 7 0 0 IS 56 114 152 151 111 91 71 55 43 31 19 

sq. nitrs. 15 0 0 40 115 230 300 300 220 180 140 110 90 60 40 

S0OOs 1 2 6 11 15 15 11 9) 7 6 4 3 2 

Total 
Sq. meters req'd 1,40 115 80 40 10 5 5 0 0 0 0 0 ,45 120 2.10 310 305 225 185 145 125 120 140 160 
Truckloads 11 10 8 8 6 1 1 11 11 I1 11 11 11 11 6 6 11 11 11 11 
Working capital 

(S000s) 20 IS 12 5 1 1 1 0 3 7 12 16 16 12 10 18 9 17 21 

NOTE: Square meters rounded to ncaicst 5. working capfital iot'led up va't to ncarcst S 1,00)0. 

Planning Factors (based on 300 improved growers ptr average PS il, h)IIase C) 

Cotton: 1.0 toil ptc fa,'mer x :300 = 00 tols.pr PS. pricc S 170 per ton; requires I square meter per toll. 

Maize: .33 ton per farmer x 300 = 100 tons per I'S; price " .0 pcr tol: requires .7 square meter per ton. 

Pe;anuts: 1.3 tol per tarmer x 3100 = 39( tolls pe . SIrice-5l00per ton: requires 2 square meters per ton. 

Tiruckloads: 5 tons each for cottoll atnd nlaizc. -1 ons for p)tlnlts. 
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Maize. About -)0(%oI this crop will be piroduced ill tile irst season anl (;0Y 

(ittring tile SC ond. At tile minimum lliothow rate, 0ne Iruckload of live toils per 

pertid, onlV 25 S(t;llellttrs is ided to the peak storage capacit.y"rtquirellent, 

since tilt Sc(*ollCi maize inlhlw peaks Iel'ore the cttotlnl inllow. 11' only these IWO 

Crp)l)s VIC llsi(rltd, Illc 11inize Cotltd be Clarel'[ oll So()oIer 10 even otlt thle 
Imlillnber o[ \ct y'al. llinlim (11tt m. hiastrucklo(ads Illc This ltl raile ille 
,t(i\':llt~t-tc ()I' llvig llai/e evweivlh' onto) the market over nine nitls1'1S. ol1 th1e 

Whill a (MlistrutCtioll (((St (d S20 per S(ltarte meter homr primarv storale, all even 

Holw oI Ild.izc ismaintained with an additional investrml of only 25 x 520 = 

S50(i per primauy siciety or per I00 tons tmarkeled. ()t a tell-vear loan at 12%, 

this conics to )il[\ $53 atyear, or $.53 pier lon. 

l ta.Uttts. A ttal leanut Crop (d 3'I tolls and a storage rCquiremnltl (oI tvo 

square Illeters per toll potentially presc'lS the largest storrLgt p b)lell. With an 
outl*low rate of eight truckloads a period [o r 32 tois: 

Iuly August September ()ctober November 

lIdlow 39 58 78 98 78 39 
Otlohw -3 2 -32 -';2 -32 -32 -3 2 -3 2 -3 2 -32 

Balance 7 3'3 79 1,t5 191 198 166 134 104 
Square Meters 15 65 t60 290 380 .400 330 270 205 

A peak storage requirenlelt (J -10(0 square meters ltr leantits is 275 square 
met'lers over tie peak required by the other cr ps. This ieaicns an illvestllt'nt ofh 
275 x $20 = $5,500, ain ,tlttlll carrvin, clar e oI" S88() to St 'ed C1l')worth 

$39,000 (30 t ls ( S100), which allOllltS to li hI*oV'121) 01' tile tile crop 
ald costlitsns most ()I* the 2!'% lros5llal-giin (see 'lable 7.?, lint 33). 

With ali ottl ow rate of* tell truckloads (40 toills) a perilod, tile peak is 
=
301 StJI ieters. 1This WOuld 

$3,500, an ,atitial ctarrying charge oh1$560, 1.4% of' tile $39,00t{) value o)I tle 
Crop. This is still 1() mulch to carr\ a one-ulonlth peak. Oi Table 9.3, there is a 
onc-tuonlth pcak (d about 40 tols il late August anld carly September. I batked 
o11lo tile farllers, it wottid alotlit to only about 133 kilos per 'ar. 

rediueed t( IMIC rCqltil'C all illvestnent ul 75 x $20 

The zone Y package will require 225 square meters ohI storage per primary 
sOCiety-all illvestllellt of,S4,500 at an annual carrying cllarge of' $720 priniciple 
and interest. The average primary s( ciet can iticipate $2,850 in gross margin 

1'r'm tilt patkage ('Fable 7.2, line 35), amounting to atreasotnlatle 25% oh' tile total 

rOss Illa Iill. 
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There is one further prolem onthil' pcantt oulf iw: shmild the rate ('t-) 

toHs be entinued alter the peak is passed? lhdin.g ,it s in sl,'tas hung a, 
possible is particularly importal with peauts, which requirt expcnsie\'c ut\csl­

mcnts in edible oil processing facilities. Ialble 9.3 rcsolves this by scting the 
alter-peak outflow at a ralt, that will even out the twtal irtckloads itt 1 1 p1t 

period over a total (of six mouths, insurin.g aVailabilitv (of adequate titcking, at 

'easllablc rates. 

EXE'RCISE'S 

1Amr abl .2 (p. 87) assume that a conulnunilv is grt','llg 100(i Ictils (f ccral 

anl 100 tons Cereal pt ain(l(Ai legume. icquires .7 squaremte rcles t Itiute 

rcquiires me Squatre lletr] per lon. The illokw fonteach is, te i lts fWI 

half-month. The intflow is as 1llows: 

October Novcmbcr t)cucmbcr 

cereal 2 1 (t 301 20 (By hAt-cntuh. in tons) 
Lcgumc 10 30 30 20 10 

Comptute the peak storage requirement. 

2. 	NOw assume that a fiber cop is introduced with a prt ctin (of t i())llst 

commuity and tile followin, illflow, in ttims, is: 

.1anuary February MartII 

Fibcr 10 20 30 30 10 

Fiber requires (c e square meter of st wMe per ton. Can lit out flow be kept to 
af minimun of five toils a pcriod without additional stolal'ge spatc, ,t Iet that 

required for cereal and legumC? 

3. 	On Table 9.3 assume that a fter cai temiptirarilv stoic up to 5101) kihtgtmus 
of pealntlts ol his 'armll, t maxinlitn of 150 tons for the c(ommunitv. I1I'ttcd 

to teml)uralrilyV st ire imore, there wotill be losses. ]lc\\ It)\, (,t1ll siwlagc 

capacity be reduhced and still avoid losses? Can it 1w reduced to 2 0) square 
meters? Can it be reduced to 180 sqtare meters? 
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ROAD CONSTRUCTION 

'l'ransportation is one of the live essential [actors of agricultural development 

(p. 14). It is particularly important to marketing; I'r example, there is a problem 

of making sure there is enough steady business to insure the availability of trucks. 

Similarly, it is olten maintained that Imorie or better roals are the key Factor 

missing in the agricultural development oi1 certain regions. 

The road requirements of a region fior agricultural development depend(o 

the crops being pronimoted in the packages FIr the various znes. Some crops must 

be brought to market in the rainy seasm and roads must bc all-weather. Other 

crops can be held in tile communities iutil ro)ads are )assal)le. Soimetimes more 

commuini tv st( raoe can substii u tc For all-weather roads. Sone crops are bulky and 
must be carried by large trucks, while others can be delivered easily by ox-cart. 

Planners should make an inventory of access conditions of every community 

and (listrict center of a region.' T.heV sh ould ind out which co1 Imun it ics do and 

do not have all-weather access, which have truck access, and which have only cart 
access. Perhaps oiily part of the zone is ready to adopt a particular package 

requiring all-weather or truck access. 

Investments in road construction should generally not be incluIed in the 

zone plan. Major roads rarely are oriented to particular zones. Management od 
roa~d ,'oiistruction ldoes not need to be coordinated with month-to-month project 

operat'Manand does not lend itself to inclusion in agricultural plans. But zone 

plaiis can give the best indication of the benefits of' major road construction. 
Minor feeder roads are often built by tile farming communities, and a basic 

agricultural zone plan can be at powerful incentive to such construction. There arc 
generally a number of communities in ally zone with adequate access where the 

project can begin. As other farmers see neighboring communities making more 
money, ilhere will be an incentive to build access roads to make their comLmunities 

eligible I'r the project. 

In communities where better access roads cannot be built completely with 
sell-help, Funds should be part of the project; and construction targets should be 

part of the Operations Plan. 

6. Kulp, Rural Devyelopment Planning, pp.374-78 and 394-96. 



10 
Project Financing 

Project planners and managers need to know how to determine a proicct's 

requirements and its economic soundness. Thcy must be able to determine credit 

requirements, cost-benefit relationships, forcign exchange needs, and employment 

effects. And they must know how to address the practical problems of negotiating 

the financing of a project. These arc the subjects of this chapter., 

CREDIT COMPUTATION 

Two types of credit computation help determine credit needs: (1) seasonal 

credit and (2) multiyear production credit. 

Seasonal Credit 

Table 9.1 (p. 141) indicates that farmers in zone Y need $51 in cash inputs 

each year after adopting the improved package. Do all of these cash inputs call for 

credit? The simplest and safest assumption is that farmers need credit for all 

specified production inputs. 

The seasonal production credit requirements of a project can be computed 

1. For further information on economic analysis, see Price Gittinger, Economic Analysis of 

AgriculturalProjects (Baltimore: John Hopkins, 1972). 
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by multiplying cash inlputs required per 'armer by the number of new imp ro ved 

gr,,IwTrs a.dde(d to tile pro ect each year. If 20 new growers each adopt a package 
requiring $50, tile pro.ect will require $1,000 of seasonal production credit (see 

line I , Table 10.1). 

Multivear Production Credit 

As with seas, ial credit, new lans for animals and equipment can lbe 
calculated by muhiptlyiing the standard lo;an (,1fthe package by the number of new 
adopters each year. But ,isthe loans iarc repaid "hct restlt is to redlice tile need for
 
aldditioial inputs of credit. !he net expansion of credit in any .'ea, r the net
 

annual iivestmeinit, is tile new loans minus the replayments.
 
Suppost. that a project makes $100 in new loans each year l'for three ycars
 

with loans repayahle in three annual installments. 

Year I Year 2 Year 3 Year 4 Year 5 Year 6
 
I.oans of loan repa.x loan repay loan repay loan repay loan repay loan repay
 

Ist year 100 34 33 33 
2.d year 1O0 34 33 33
 
3rd year 100 34 33 33
 

100 - 0 lloo - 3,1 100 - 67T 1O0- - 66 3"-3 

Fxpanision 100 66 33 -100 -66 -33 
Outstanding 100 166 199 99 33 0 

Althuih the prouect makes $300 in new loans, the maximum credit 
expamsiii resulting from the loans is only $199. 

I ler. is a tylpical pat tern of credit expansion. Assume that a primary society 
Iias a ro t" f c xpansi( n of 20- (0-240 participants in a prolject whose package 

reqLircs ai irete-Vear loan of $3(00 per Farm (all figures in SOOOs). 

Year I Year 2 Year 3 Year 4 Year 5 Year 6 
Loans in loan repay loan repay loan repay loan repay loan repay loan repay 

Phase A 6 -2 -2 -2 
Phase 1B 18 -6 -6 -6 
'hase C 72 -24 -24 -24 

T -0 r T 72 .7 -2-4 

Expansion 6 " 16 = 64 -32 = -30 -24 
Outstanding 6 22 86 -54 -24 0 

Rapid expansin of participants is tVlical of,basic agricultural projects. By the 
cni I of file third year, in this illustration, loans have been made totaling $96,000. 
But SI0,000 has been repaid, so) that cumulative credit expansion has only been 
$86,000. For zime N'credit expansion see lines 2-4, Table 10.1. 
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Storage and Marketing Loans 

Seasollal an(I thret-ear production loalls are short-termi Joats t the lartets. 

let us assume lhert' is alsti a need 'or Kng-tern hins t ea(Ih primarfy SoctiIv 1lIi 

the construction (I storage lacilities ill phase B. )etermining ttwal pr,icet sO,,irl 

credit rejuiremlnlts (line 3) is similar to the C(t ptItti(i"n o() tidin-t'll Cltdil. 

11' telIms are tell y 'ears,mnd et-paii'enllilts alte ill tell inst ll I , Itl.t ,,lls 
tul $,5(() tines the ninl r-(),f comi llilit's ill Ihilse B cath vtat. 

Y'car 2 'car 3 Ytcat "t Nk. 5 

Phase It loan loan fiallI nt'a iv it-ptyrepay repay ntolo 

Year 2: 1 PS 
Year 3: 4 PS 

Year 4: 16 PS 
Year 5: 32 PS 

$4,500 

4,500 -0 

S18,000 

18,000 

-4f50 

-450 

S72,000 

72,00 

-150 

- o,8o 

-. 10 
SI144,000 

1MO.,00t) 

-50 

I ,800 

-7,200 

-95 

Expansion: 4,500 17,550 69,750 1.1;iit 

The linal credit item o Tial)le 10. 1 is ntarl/'ding wur'om' , t!cal at,, Ilite 

4). These loans to primir' socieics enable then p'tk intl ,to cIaTV theil (dlls 

crops purchased. The peak retquirementt is the aimttllilcttc(d \wtti ilt it-al 

larms in the comnunlit hmiv'e ,tdoplteI the pack;te. 'Th pr", Ij(I rcuuitc- I peak 

inventory of about S21,000,Or $70 hr chdi of the 3(MR \ cr. in tihet ztic. lhu 
peak need at the primary society level lasts fo)r onlh a i,1 I,,tlth.\ Au.ltilt 
crops mve to market, however, that peak may be rillsrletlt rwt)t, ilcre;lsitg. 

\\orking capital requirements at regional and central lculs. I11 itit rctscd capitl 

requirement continues until the increalsCd ilvcnl('ries it Oit) cWtillll\ itte 

liquidated 1y export or sale. Unlike st(,iragt 'alpaitv, wmk,-ing t bt-)itabe 

added in increments. Working capital rcquirements iar l t- le'ltllillt-( i)\ lltiittltipl\ in 

the number or new improved growers in each vear o lieo prlect' bv ift wI\irkitg 

capital requirement per 'Vl. 

FXE'RCISES 

1. 	 Compute the net credit expansioitnlon nledituln-ternil 1)rt Idthtib Itn. I4r/oit1 

Y with live-year and twoVal retpayment. Mare the inw-loil valutes fImIn lim' 

2 of Table 10. . In each case, what is the d il'rtnce in net expansi,, i ft n At! 

values shown on Table I 0.1 ? 

2. 	 Take the results of exercise 1, page 159. Compute the to t,l credit expansiom 

based on: 

- seasonal production loans = 	$25 per mew invpo'ed grTr 
= 

-	 three-year production loans $ 100 per new inlprwed grmvwer 
= 

- warehouse construction loans $5,00 p-r PS in phase B 

- working capital loans = $50 per new iunll'Tcd gr )WVt 



TABLE 10.1 PROJECT FINANCIAL PLAN FOR ZONE Y (ALL FIGURES IN SOOS) 

Year 1 Year 2 Year 3 Year 4 Year 5 j Vear 6 Year 7 Totals Data Sources
Credit Expansion Required
 

I Seasonal Production Loans 1 
 39 124 299 433 297 1,200 line 4a x $50,2 3-Year Productions Loans 
(Table 9.2)a. New Loans 5 34 187 595 1,435 2,078 1,426 line 4a x $240,b. Repayments -2 -13 -75 -277 -739 -1,370 (Table 9.2)c. Expansion 5 32 174 520 1,158 1,339 56 3,284


3 Storage Construction Loans (10 Yr.)
 
a. New Loans 5 18 72 144 122 line lb x $4,500,b. Repayments -1 -2 -9 -24 -36 (Table 9.2)c. Expansion 5 17 70 133 98 -36 287

4 Working Capital Loans 2 10 55 174 419 606 416 1,682 line 7 x S70, 
Total Project Costs 

(Table 9.2)5 Total Credit Expansion 8 54 285 888 -,,jo 2,476 733 6,453 lines 1 + 2c+3c+4 
6 Total Government 

Budget 37 83 158 117 149 122 91 757 line 20 (Table 9.2)
7 Total Project Cost 45 137 443 1,005 2,158 2,598 824 7,210 

Proj.ct Benefits 
8 Annual Gross Benefits 3 20 118 428 1,128 2,167 2,880 line 5 (Table 9.2)9 Annual Net Benefits -42 -117 -325 -577 -1,030 -431 +2,056 line 8 - line 710 Cumulative Net Benefits -42 -159 -484 -1,061 -2,091 -2,522 -466 

11 Primary Societies Covered 
a. Phase A 1 4 16 32 27
b. Phase B 1 4 16 32 27 
c. Phase C 1 4 16 32 27

12 New Improved Growers 140 780 2,480 5,980 8,660 5,940 
Subsequent Years Year8 Year 9 'ar1 Yar1jYer12 Year 13 Year 14 Year 15 Year 16 Year 17
 

8 Gross Benefits 2,880 2,880 2,880 2,880 
 2,' 80 2,880 2,880 2,880 2,880 2,880

2 3-Year Loan Repaymentl 1,646 1,163 475
 
3 10-Year Loan Repayment 36 36 36 36 36 36 
 34 27 129 Annual Net Benefits 4,562 4,084 3,391 2,916 2,916 2.916 2,914 2,907 2,892 2,880 

last PS4 PS-16 PS-32 
payment 
for PS-I 
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COST-BENEFIT ANALYSIS 

At this point, primary costs and benefits have been computed. These data 
must now be combined to determine whether the project represents a worthwhile 
investment. 

Total Project Cost. The total amount of credit expansion is the sum of the 

credit expansion required for seasonal production loans (line 1), three-year 

production loans (line 2c), storage construction loans (line 3c), and working 

capital loans (line 4). Combining credit expansion (line 5) and project budget (line 

6) gives the total project primary cost. 

Many economists would argue that some labor costs should be included in 
the total project primary cost. The assumptions in the farm programming exercise 
should eliminate this need. It was assumed that each farm has a fixed amount of' 
labor available, a fixed labor constraint montl-b-nonth. Any amount of labor 

used to that point is available to the farmer at no mar:.mal cost; it is like a fixed 

asset which he owns. Any amount of labor abovc that constraint point cannot be 
obtained, under this assumption, at any price. 

Such is the situation of small peasant farms in much of' the Third World. 
Farmers may "trade days," or they may work for each other, but the\- do not hire 

labor from outside the community for peak needs. FamUily labor availability is 

both a fixed asset and a binding constraint, not an input bought off the market. 

In other projects, cash inputs by farmers or local merchants should be 

included if they are necessary to the objectives of the projects and if they can be 
reasonably and consistently expected. The simplest way to reflect cash inputs by 

farmers is to deduct them from the net income to farmers. 

Net Benefits. The net benefits calculation is on lines 8 and 9 (Table 10.1). 

The annual gross benefits are taken from line 9 of Table 9.2. From this subtract 

the total project cost (line 7) to obtain the annual net benefits. 

Internal Rate of Return 

Is this a good investment? Should the Ministry of' Finance or the Ministry of 
Planning approve the investment necessary for this pro'ject? Will it be attractive to 

a development bank? Suppose that some 200 projects have been proposed for 

financing over, say, a five-year period, requiring a total investnent of $1,300 
million, while prospective investment resources are only $850 million. Some 
projects will have to be cut out of' the national program. Will this project be 
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included? In oiher words, how does this project compare with others with which 

it is competing for scarce financial resources? 

One might argue that the financial attractiveness of this project insures its 

financing. It requires a total of $7,2 10,000 investment, which produces a stream 

of' inC ome which builds up to a total of $2,880,000 a year and then goes on year 

after year. hreover, it starts producing sorne income fairly early, so that the 

econoyl\ is never out of pocket by the full amount of' the investment. In fact, the 

most that the economy is out of' pocket is $2,535,000 in year 6, less than the net 

incole of \,ear 7 alone. 

Nevertheless, the investment comes first and the bcnel'its f'olh w. Another 

project might have a smaller ratio of annual benefits to total investment, but 

might have a faster pay-back. It may be prcferable to get nlv S130 back on a 

$100 investment, but to get it back in three years, than to get $20) back on a 

$100 inmestment in 15 years. Money earned in tile future is worth something less 

than its 'ace vlue today. 

So we must coml)aie projects financially not only ill terms ol" tile ratio (of 

earnings 1() investment, but in terms of the timing relationship of investments and 

benefits. To compare )oth the timing and the value of' investments and benefits, 

we must choose an interest rate which indicates the premium that is placed on 

money ihis year in preference to money in f'uture years. 

One \%,, to comlnirc projects financially is to compare their discounted 
present value, the present value of their streams o1' f'uture net benel'its at a given 

interest rate. The foronula is as Iollo\vs: 

= " )iscounted IPrescnt Valte -' 
1(1+ i) 

where: 

N = annual net benefits 

I = vea'r 

i = interest rate 

D)iscountcd present value has many limitations as a measure of' the relative 

financial attractiveness of' projects, and thus as a criterion for project selection. 

The main limitation is that it requires what is often an arbitrary or highly 

debalable choice of' an appropriate interest rate. As the following table illustrates, 

the choice of interest rate can make a big difference in the discounted present 

valne. 
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Discounted Value of $I: 

After At: 5% 10% 15% 20% 25% 30% 1,0% 50% 

2 years 
5 years 

10 years 

S.907 
.784 
.614 

$.826 
.621 
.386 

S.756 
.497 
.247 

S.694 
.402 
.162 

S.640 
.328 
.107 

S.592 
.269 
.073 

S.51 0 
.186 
.035 

S.,t,­
.132 
.017 

15 years 
20 years 
25 years 

.481 

.377 

.295 

.239 

.149 
.092 

.123 

.061 

.030 

.065 

.026 
.010 

.035 

.012 

.0041 

.020 

.005 

.001 

.006 
.001 
.000 

.002 

.010 

.0100 

Sot a related measure, the internalrate of return, is generally preferrcd as a 
financial criterion. It avoids the problem of'choosing an appropriate interest rtc. 
The internal rate of return is the interest rate at which the project's discotidccl 

2net present value equals zero.. It is the i at which the discounted stican f hittire 
benefits or income of a project equals the discounted s treanm olu iturc 
investments and costs. It shows, roughly speaking, what money invested in the 
project can earn. 

There is no easy fornitila for coinputing the internal rate of return. One must 
arrive at it by trial and error, trying out variots in)crcst rtcs and usinig them to, 
compute the discounted present 'alue of' zcr,. A calculator is patrtIctlarly iscflt 
for this computation. 

The internal rate of return on tie tolic 'Y i)r,,jcct is ;ibmit 57',-ver' c.(l)od 
indeed. Eveai adding a cost figurc or tile add-ition;ld il-farill IllandavS required by 
the improved 'arming system s;ttisf\ 'mccii(to stinc nists), fle inlernal rate oi 
return is over 40%, well aboce that o[ typical indu5s rial P )jLCts. 

Why is the rate of return so high? IFirst, an inu vation package cainic ci be 
recommended to a farmer unless it has a high rettrn for hiim, high elmni 11to 
cover his many risks (see pp. 64-65). Secnld . ,1ind and la,r Tl' figu ed Is fixed 
assets, as investments of the past. 1.nlikc an entrepreneur starting a new 
manufacturing business, a peasantt 'art er does not have to borcow imney to btly 
land anod pay labor. So the leverage and return on capital invested in peasant 
agriculture can and should be greater than that invested in indtstrv. 

The agency responsible for allocating scarce investment resoutirces can tise the 
internal rate of return as a prime decision criterion. It can list protjects and their 

2. Using tie formula on page 166, internal rate of return = the value of i at which 
7,Nt = 0 

t (1+i) 

See Gittinger, Economic A nalysis. 
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investment requirements in order of decreasing rate of return and thus get a useful 

project priority listing. It can then go down the list in allocating available financial 
resources, approving projects until available resources are exhausted-and it will 
have made a sound allocation from a purely financial point of view. 

But there are other important criteria to be considered. A developing nation 
has more objectives than maximizing potential financial return. It also has other 
constraints. It should consider, for example, who %Villblenelit from a project, and 
iavor a project benefiting 100,000 people over a projcct with a slightly higher 

internal rate of return which will bencf'it only 10,000 people. It should also 
consider the demands of' projects on scarce management talents, and avoid 
projects which will spread these scarce management resources too thin. Thus, it 
may be better to invest $1 million in one project with -a 25% internal rate of 
return than in ten projects averaging 35% internal rate of' return-il' the ten 
projects present a far greatcr management burden than one project. 

Secondary Costs and Benefits 

The last column of' lines 10-13 on Table 9.2 (pp. 142-43) shows that the 
project carns money because it produces substantial increased tonnages of crops, 

particularly cotton and maize. The project has these tonnages produced on the 
farms and delivered to community war houses. Are the crops worth anything if' 
they are not processed and movcd to market? 

Some additional investments %Vill probably be necessary to process the 
increased production of' a zone pro'ject and move it to market. These investments 
are outside the zone and thus beyond the scope of' a zone project. The increased 
peanut and cotton tonnage of' the zone Y project, for exam)le, will have to be 
processed by ginnerics and an oil extraction plant. These facilities may draw their 
raw materials f'rom parts of' several zones, depending on transportation patterns. 
Their management and problems are radically diff'erent from those f'ound in zone 
projects. 

With these additional investments comc some additional bencfits. As crops 
are processed and moved to market, they acquire added value. Thus, cvcry zone 
project will have some secondary costs and bcnefits which are outside its scope. 

The f'ull computation of' costs and benefits must, then, be done on a couple 
of' projects, perhaps on a regional basic agricultural program. Such a program 
would consist of' several zone projects plus some agribusiness projects. The 
tonnages to be processed and stored, year by year, would be given by the zone 
projects--in eff'cct, their aggregate physical outputs. In addition, the regional 
program may include sonic f'acilities for manufacturing and storing inputs, such as 
f'eitilizcr, improved seed, and small -quipment. 
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from 40% to 80% of prinary costs; secondarySecondary costs tend to range 

tend to add another 25% to 50% to the primary benefits. Basicbenefits 

agricultural programs which include agribusiness projects should have consoli­

dated internal rates of return over 20%. Seventy-five percent could be added to 

the costs and 30% to the benefits of the zone Y project, and it would still have an 
5 0 %.internal rate of return of 

Foreign Exchange 

Foreign exchange and the balance-ofl-payinen ts may be a more critical 

problem in many developing countries than tile general availability of investment 

funds. It is often important to, know the balance-ol'-payments costs and benefits 

of a project. How Much foreign exchange does it require? Ilow much iorcign 

exchange will it generate? What imports are needed, and what are its exp(rts 

worth? 

The zone project plan has much of tile data necessary to coll)Lc the 

foreign exchange costs and benelits. On the cost side, it has the (fliantities of[' the 

main physical inl)uts needed year by year (Table 9.2, lines 28-31). Given the 

tonnage of agricultural chemicals needed for a pro.ject, One can easily (etermine 

the foreign exchange component, or cost per ton, for these imlports. On the 

pro ject plan gives the tonnages o1" increased crops to bebenefit side, the 

produced, year by year. Given these tonnages, one must then convert tho se .'-ich 

are to be exported into tons or' processed materials, e.g., ginned cotton and 

)eanut oil. The value of these processed exported tonnages is the l'oreigin 

exchange earnings of exports generated by tile project. 

The zone Y project, with its heavy tonnages ()I' cotton and peanlit s, 

obviously has a l'avorable balance of trade. A proj.ect which produces crops largely 

for domestic constuiption and requires hcavy tonnages of imported agrictiltural 

chemicals, however, inight have to be re-examinedI for its foreign exchange draill. 

EMPLOYMENT GENERATION 

Many developing countries are beginning to reati,:c that employment may be 

a more important goal than raising overall GNP. In justiflying a basic agricultural 

project its an investment, it is important to show how many jobs it will genteratc. 

Problem and Task Definition 

Until recently, the calculation of employment generation in subsistence 

agriculture has largely been ignored by economists and statisticians. Project plans 
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for subsistence agriculture have rarely indicated the employment elfect. Statistics 

rarely spccifljobs held in the rural non-modernized sector.
 
The critical question is whether young people stay on the farm or in the
 

iarnning community or wilcht cr they go to the city to look ror work. 

l';inploynicnt generatimon can constitute a change in tie cconomic conditions of 

the comumunity Which pIrovide work prospects that are more attractive than those 

found in the cit\. 

Income Targets. \%'hat must an oll-Iarl job offer to compete with the city? 

Consider both tile long-term and tlie short-term prospects that attract a young 

person with a few years V4 school to the city. 

In country X, a casual city laborer can hope for about six months work a 

year, averaging $25 a n11th or SI 50 a year-the equivalent 41 SI 00 a year in the 

village. A primary school gradtlate can earn about $360 a 'ear in the citv-the 

eQuiialent of'$260 a \nnr inthe villige. The short-run nnliiiuin incone for a 1,b 
in farming shuld be $ WAt); $260.the hng-range minimum 

Jlobs Needed. Suppose that the lemographic pattern in country X is such 
that the labor ftorce of adult males is increasing by 21/-% a year. This mcan; that in 

Zone Y, with 32,000 farnis ('Tblc 2.1 ,p. IS), abot 800 more y'oilung mien Must 

find ibs each yea r. There lre, in the short ruin there Must be land and caiital for 
800 jobs which can 'aniover S100 yt'ar. In the long run, there must be land and 

capital for 800 new larms a .car, each of wh ich can carn over S260 a vear. 

Alternatives. Regarding land availability, there are three possibilities: 

I.Adequate land is available in the community for all new farms needed. 

2. AdCqlUatC land is available in other zones but not in the commtunity. 

'3.No additional land is available, so jobs can be created only by making 

farminliglicti iroductive. 

Short-Run PossiIhilitics 

If tile labor force on an average zone Y farin with the improved package 

were increased rnmu 20 MIEs (adult male equivalents), there would be a 4 0% 

increase in labtor available and, presunably, t 40% increase in production and 

incomie. The imprcved farm is earning $204 in cash (p. 141) in addi til to $ 117 
in subsistence productuion for hmlc consumption (Table 4.1, p. 48)-a total of 

$321. A 40% increase would add $128 to the farm income. An additional man 
wotld thus produce more than tile $100 equivalent he might earn as t ca,:tal 

laborer in tile city. 
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Assune that the avera.,e farin with the improved package is (q)cratig four 
hectares, inclulillng fallow. Another 4.0%,adds ].6 hectares. The 800 new wvc rkers 
pe" year in the zone are scattered ier 80 villages, am( utling to)tell per farrling, 
colnlltlitv. acli farning colIulttnitv, then, mut1 bie able to,i)r6id . 1h 

acdditiotal hectares i'or its growing work force intilt.short Itln. 

Capital Requirements. NoI budget outlays are sptcilically needed to raise new 
workers to the required level of productivity.11Th original lr'c.ect I)ud!get is 

sufficient to teach tile new tchnolgy to the entire c'cmmrnlnitv. N are 
additional sts or1(xen and impti'ovcd eqUiimnent iteeded. The tne st per Ir1 is 

"
sufficient occr Iwork force if 3/,.I.s. 
All other capital inIuts per farmn must be incra sed by 40% to handle 

increased prodluction. Season al credit, st orage, and wimrkin, capital aiount lo 
S3,170,000 + 24,000 rmis -=i ut S 10 x 80(0 new wcrkters, or aboit $ If .,11(1() 

per year. 

Long-Rull Possibilities 

Feasibility. Caln the package provide at least S26) gnss iltil(cme pr larn, 
including subsistence? The improcivement package IOr the Y l canZItie II"e'tC 
provide a total incone" o 320 I mature famil each new [ariifor at Ilowever, 
reqCUilCs fcur hectares, including fallow. I" ten; such Farms atyear in I 
Comml lit , 40 hectares ye itfcr tital t lli\lhati i. If;i neear ticle staklel 

the land is available, tie projct can p rcde new farm ers with i I)(osp('tl if living 
that lleets hteir eXlpectatioils. 

Capital Requiremetnts. The total credit outlay ol" tile project as it stails is 
$6,4A3,000 (line 5, Table 10.1 ); divided by 24,00 larns it ones to abclut $270 
per farn. This credit would e needed Icr each additionial arin, less thlie 01 
initial outlay ill credit exl)alnsion) Ifor each additiconal new \v crker. 

riroject Increnent. Starting inyear 8, aSsItne thai 80(0 youing workers Nvli 

began in year 4 of ithe irt;.ct are tilyctarried aind read\ to run ['ull-size 'arins. 

They will then need another $220 of credit for various 1purpo)3 ses ($270 - $50). 
Front that point on, the project will have additional annull costs of aloloi(cxi­
mately $220 x 800 = $176,000 a year. This Oill plro(htcc a; aditic al steatn of 
income or $360 - $130 = $230 x 800 fartns = $184,000. l'he inictne streatn ron 
the new farms in the zone will increase by $184,000 a year as long as land is 

available. 

3. Peak ox-work is inApril, 43 days + three-man team 14 ox days. 
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ReSiCt lVntlit I'ossibilieics 

If instillicitll land isav'ailablh tc,accommodate the gfrowth of tie labor 

IUi('t, i('sI ltllcl'l it)aimhitr sla)rselV popllatcd tmon with imrnlediate growth 
l, itt-lifial can~ hb" sidt'i' d.c',J 


l-iiaps Ilhlkey to oianizedl, Ciilicall, soin (l.bciation through 

restI lillllii is I1(j 'idl yi\O¢inlg workrs with Ihe, inilllill nedCCdlto sii a 

fiiriii i ;ia wild(rcis. ireai. To1 lacililait' llter pr)Vision 0ll'servi'es, they"sli uildIle 

l1l\t'vd illg iidniti;StIled ill rliil C ipii t CO(ll,U1i Iies. Tlex' should also 
hbc givcn Ih lle) 1ily 1() title' to ' large4l -11Jrl (dlhlhl dal.i .11 ll . l d ai mature'Fam~ily 

(lil d lOssihly hili(llic. 'I'Ic lieC(I lilsl)rttio lland sup)liCs until the firsi food 

is air hlviiestcld. This illitidl assistain(:e sitilold coie to $50-100 pel)prson. 

I shmild Ilike Ihtheni Six o- sevent y'as toi )uil a iliature farln alld bsl)orb the 

4.€1liij)het )alckageC (df ill(Still('Iits and iijroveints fot' farms iinthat rqgion. 
Tl'hc\ wMlld IIhuS \iCed Al tlyl)Cs of ci'edit phus tilt-extensioln and clot)-b~uilding 

ciIoo i"lou Ihci/()1iiC. This inigh ('ost S3ti-60, depetnding on the technical 

p' ssiloililics iil requiremeniits ol thofione. The packige should bIe scaled to 

lli()~'i( ilhillt' al intcO,iilCco il)arable ill teris to urban,Vill rial )rosp~ectiv'e 

ill lnlcs Ilr iliaryv schmdl-lcav\,rs."
 

hitensi'ication IPossi)ili ties 

I1'illexi I hild is available, the1n ihe aigriculturial deVelopmlnt stratiLeg 

simolhi 1,( .ls o)n inn(oat ion packages which raise p)rodilctivity and labor 

rt, letiliiltnts pir hc:itire. Agrict.ulturc, in other words, inust be made more 
1.ihbor-iii ll .ive. 

Such iit l(n.5l'i nili't'(lliir'CS il-raisrs tthit 11e i0r p)ot thtthaln those 

illistrateld (iliTible 5.1 (1p.64). Applied without bottleneck-breakers to present 

areas in Z() 1n. , itese \w( 1((l)ill\- raise income 1))about $36 per average farm, 

about a thild of what is needed to provide Ior ian alditional laborer. Further 

iCse,ilr'h is nlccesslry to etlll such a zone to Si)upport m1-iore laborers without 

puitting lilloi' land inito) cultivation. 

It might be possible to provide for the short-term exl)ectations o.lyoung 

workers inllzn t' Y by introlducing better y'ield-raisers oil present crops. But to 

piro'iie an additional $260 a 'eair llexisting acreages would require some new 

high-return enterprises and, v'ery probabli, irrigation. It would requirc institutions 

andl investments appropriate to stage :3 and perhaps investments of $600-1 ,200 

per farn. This voulld still be less expensive than providing a jo) in industry. 

-1. 1:dgar Oweis and Robert Shiw, IJeelopment Reconsidered (Lexington, Mass.; LO.C. Heath, 

1972), pli, 58, 60. 
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It should be possible for tilt, p)2'ool.lli .iallngrto a.ta' tacl to tht( Il, jel 111.111 
an analysis and u'dillellarv strategyf l' niectilo te vinliplo.lllit' problll ol till' 
zone, indicating what additionld Itescarclh is netessarlv. 

BUI)GEl' NEGOTIATiON 

''otal Program Requirements 

ile OVCllilCIlt lidlit and c(lil e tS l),lSit" .lrl'it til;iIti I' metn'IlI of 

dcvelopment are likely to I)te negotiate'd as )art of r'ioal ('\'lll"olirnationil 

progrla.ins. 
\SSIILC that /one Y rl)rst'Slltis the' eXact ilV'rac of it'll /oit's ill w'-loill't. 

The pilot zones wvill )e latinchtld over thrlee yars /o I tic fil st .C, Idhlc'\'els. 

zones the second \'Cyar, adll six zoIhes ti 1(1'd \Ca (). I31). Rvylilvilltllls o lilt" 

program are its follows (all Figures ill S()0()): 

Year 1 2 3 t 5 6 7 8 9 Iol.1u 

Projcct Budget 38 194 623 1065 1-1,10 1290 135(0 9911 5.(( 7550 
Seasonal Loans 
3-Year Prod. Loans 

1 
5 

10 
33 

61) 
26 

283 
1I 

905 
:176.1 

207,1 
7950 

1038 
11070 

-1788 
82,10 

1782 121)1) 
281) :13 101 

Storage Const. Loans 
Working Capital Loans 1 

5 
13 

32 
91 

151 
4100 

516 
1275 

811) 
2915 

11)35 
-1751 

-197 
.1875 

211 290)) 
-'1901(680) 

The budget requirements fblr tie l I'st aid Sc((ll(I \t'Cill'S I'( I1)1 worllh 
negotiating as separate p)grams. The p)r(ogrtl luallagcl ni'ed )nly t(j2ttirt' I'linds 
from different pro-rams allocated to tle specific conimmil ies that form l(ic oiil 
phase of the project. \hen tilt budget cxcetcds S50,t)00 , it (urinal lpr jec't ,and( 
program appropriation vill be itccsSill'\V wit hi li. deCvelqit'llo butdgvt. 

Note that the budget rquir'lnvills o the progrlmn have all1 111tislitl, Ieat ll.: 
they rise and then they fall. The Cofll ic)ntenl p21.t('J.ts have exl)icit bcIIt2.mn1igs, 

middles, and etnds. It may be possible to fit the rist tp1o $ I ,1I40,)(0it yeiar into 
the normal trendl of rising opCratinlg budgets f'or the Ministry o, Agricultutr. 

Padding the Budget 

Experienced administrators, ill anticipation of a common budgt olicc habit 
of trimilling all requests by 10-2 0%, woUld problaliy illIa te igutres in 'lable 9.2 

by at least 10% so the protject can survive. 

Actually , there is some padding ill this bltdget, derived froll theisimplicity of 

its assumptions and interrelationships. lor example, it assumes that lone of the 

http:p21.t('J.ts
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In effect, the tabular exercises in part III have formulated a project. 

Together with supporting agrib usiness projects, such zone projects constitute a 

fiOrmulated program for the development of basic agriculturc. 

The project planning procedures in this section producc a comlposite set of 

sound decisiolns. They are nominally multi-year decisions. But in the early stages 

of* a project they are only valid for one year until the next round of feedback is 

available. 

Some of tlhe assumptions in the chain of decision, notably the pacing 

assumptions, are highly conjectural. lEach year of operation improves the 

emp;irical basis for these assumptions, particularly those concerning the farmers' 

pace of' adoption. Feecdback will prolbably necessitate a substantial revision of the 

optimum farm program each year, indicatin., substantial changes in proiect inputs, 

credit, storage, and subsidies. 

'hereflore, planners will have to revise these tables e:,-h year to maintain a 

set of sound decisions. Because of constant revision, this book has stressed the 

limiting of project documents to itfew tables. This eliminates paperwork and 
unl1necessary project (l)cuments. 
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11 
Management of 
Field Agents 

after the f'ormulation and approval of aImplementation is management 

project, when coping begins, while planning and policymaki ig continue. 

GENERAL PRINCIPLES 

The Mass Production Approach to Implementation 

Some 60 years ago, auto manufacturers were concentrating on the product, 

on designing automobiles with better styling, comfort, and performance on the 

road. Hcnry "'ord turned his attention to the production aspects. lIle designed a 

product for high volume, low unit cost production. He broke the production 

process down into short-cycle operations. He then analyzed the timing and 

method of each job, designed special fixtures and equipment to facilitate and 

specd up each job, and controlled the timing with a moving assembly line. 

This principi of mass production made possible the use of unskilled labor in 

jobs formerly held only by skilled labor. As a result., Ford tripled labor 

a day at a time when skilledproductivity and was able to pay unskilled labor $5 

labor was earning $15 a week or less. 

Lack of skilled labor is presently a bottleneck to development in most 

developing countries. Not only are developing countries in need of productivity in 

are urgently in need of overcomingtheir agricultural development staffs but they 
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skilled manpower bottlenecks. This chapter presents a set of' principles and 
practical techniques for organizing and guiding the implementation of a pro'ject 
which makes use of project field monitors with limited skill and training. It uses 
the principles of mass production. 

Enphasis on Routine 

A US count\, extension agent is expected to work out his own annual 
program, l le has been tloroughly trained (luring years of professional education. 
Field pro'jetL monitors i ldeveloping countries, by contrast, are often unskilled or 
semi-skilled workers promoting a standard package. The monitor's routine should 
be specified and clearly outlined. As he gains experince, the monitor will modify 
and adapt this routine to the individual needs of his clients. 

Short-Cycle Planning. The annual cycle ol' the field agent's work is made up 
of'phases. Each begins-with a presentation to a group of' farmers followed by visits 
to individual farms. What should the monitor say and (to first? How long should it 
take? low muchI can he do in a day or a week? What are the earliest and the latest 
dates f'or each set of' presentations and visits? Monitors must be instructed 
carefully in these matters. 

Paperwork. On every visit to the field, the monitor should fill in a l'orm, 
compiling certain highly specific data about each farm. Such forms: 

-give structure to the routine of each visit (they organize the work) 

-provide a check on the monitor's work 

-help educate the monitor 

Training 

The training of' project field monitors is radically diflferent from tic training 
of extension, coop, )r credit agents in developed countries in two ways. 

First, training should be confined to the package. It should cover only those 
crops included in the package and those innovative inputs and practices being 
promoted by the project. 

Second, the training should be conducted in short ard frequent sessions. 
Monitors should be given an initial training of' one to two weeks more (if special 
skills like ox-handling are needed) followed by a f'ew days of training for each new 
phase of' the first annual cycle. 
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Training in each phase should feature: 

1.Exhaustive Explanation of themes, skills, practices, and probhlems; the 
reasons for the inputs, practices, and routines; the questions and obJectioiis 
farmers are likely to raise; and the special difficultics that may be encountered. 

2. Rehearsal of skills and explanations before the class. 

3. Class Visits to actual farms and adopter groups, to watch the trainer gie 
a presentation and handle the tasks of the visit. 

4. Supervised Visits by individual monitors accompanied by their immediate 
superior. 

5. Review Sessions held every fortnight or so with the district monitors, to 
discuss the problems enountered to date. 

FIELD AGENT WORK SCHEDULE 

Table 11.1 illustrates the Field Agent Work Schedule, one of the two basic 
implementation planning documents. It is a simplified schedule off one monitor's 
work during tile annual cycle. 

Format and Computation 

The steps for completing the form are as follow,s: 

1. List the Activities of the field agent over tile year in the left-hand 
column, in rough chronological sequence. 

2. Estimate the Two Factors Which Determine the Time Required. 'Ihe first 
factor is the number of groups the agent must, meet, visit, or service for each 
activity. The agent works with three levels of groups: the communily (IPS), the 
primary society committee or general meeting; the village (V), all those Who are 
active or interested; and the borrower group (B), 10 to 20 farmers of the same 
village (preferably neighbors) who have nadi the same packag loan and who are 
grouped for convenience of servicing. Assume that in the zone Y project the 
monitor, with a full load of 100 adopters, will work with four village groups and 
ten borrower groups. The schedule must reflect a maximum rather than an 
average workload. 

The second factor is the time required for each meeting or visit and the 
number per (lay. In the "per day" column the number ranges firom I to 20. These 
figures are estimates bar. d on the time it actually takes to service one group and 
to commute from one group to another. Some activities can be accomplished 



TABLE 11.1 FIELD AGENT WORK SCHEDULE FOR ZONE Y MONITORS 

.Meeting 
WORK ACTIVITY With 

er Do 
ay With July Aug Sept Oct Nov Dec Jan Feb March April Ma, June 

I Monitor Training at Province Office -S 2 2 2 
2 Present package to PS committee 1 PS 1 (1)1 
3 Present package to 

Village Groups-preparations 4 Vg 2( 2 
4 Present package to 

Village Groups-meetings 
5 Survey farms of loan applicants 

4 Vg 
160 frm 

1 
4 

( 4 
( 14 18 8 

6 Clear applications with PS committee 
7 Complete farmer signoff on loans 
8 Distribute oxen to borrower groups 
9 Punch oxen (insert nose rings) 

160 frm 
100 frm 
10 Bg 
10 Bg 

20 
20 

1 
8 

( 3 5 
( 5 

( 10 

10 Distribute ox plows 
11 Distribute seeder-weeder attachments 
12 Train oxen-presentation 
1 ' Train oxen-followup No. 1 
14 Train oxen-followup No. 2 
15 Prepare 1st season farmer workplans 

4 Vg 
4 Vg 
10 Bg 

100 frm 
10 Bg 

100 frm 

1 
1 
1 
5 
2 

13 

(4 

(8 
(4) 
2) 
(14 6) 

(5) 

16 Distribute 1st season seeds and fertilizer 
17 Train use of seeder-presentation 
18 Train use of seeder-followup 
19 Guide 1st season cultural practices 

4 Vg 
10 Bg 

100 frm 
100 frm 

i 
1 
6 

18 

I( 4 
(4 6) 

(13 4) 

20 Train use of weeder-presentation 
21 Train use of weeder-followup 
22 Recheck 1st season practices 
23 Prepare 2nd season workplans 

10 Bg 
100 frm 
100 frm 
100 frm 

1 
6 
5 

22 

(10) 
(5 12) 

(5 15) 

24 Get 1st scason yield samples 
25 Distribute 2nd season seeds 
26 Check Cotton spraying 

10 frm 
4 Vg 

100 frm 

2 

6 9) 
(4) 

( 5) 

1( 6 

TOTAL DAYS 17 18 21 20 22 22 19 19 19 19 19 11 

NOTE: "Meeting With"code: PS = Primary Society, Vg = Village Gp, Bg Borrower Gp, Frm = Farm; "Per Day" = number of meetings or visits possible 
per average day; "Do With" = activity can be done simultaneously with indicated activity number; ( ) = period during which the activity can be done. 
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while conducting visits for other activities. These are indicated in the "do with" 

colinin. The punchingof the oxen (line 9), t'm example,(anlbe (1,,e ()n the same 

day that tie oxen are distributed to a borrowcr-grou I (line 8). 

3. Indicate time limits for each activity. Th m pr)viles abclwi six spaces 

per month, enough to indicate whet her activities take place in tIle first, middle, or 

last part of' the month. Closer scheduling is nt necessary hffr an anual plin. 

Some activities, such as distribution ol secondseason seeds (line 25), must take 

place (luring a specific 2-week period. Others, such as surveying loan applicants, 

can I)e spread over thlrec months (line 5). The training thal lhunches each ha.IscM 

should take place on consecutive days, lotover a rang-e o)f time, so it is not 

bracketel. 

4. Allot activity days to each month. The total time required by each 

activity is the "meeting with" facto infactor divided by lhce "per day" r.First fill 

those activities which mnust be done within one month. Then, proceeding 

chronologically, distribute the days of the mullti-month activities so that no 

month is overloaded. The feasible monthly workload, even on a 5,- or 6-day 

work week, is 22 days; 19 days is better. 

Features of the Zone Y Schedule 

Phase 1: Loan Preparation (lines 1-7). The presentation includes demonstra­

tion ol equipment and an explanation of the package, its benefits, and its 

conditions. This may have been preceded in May by a yield-results and practices 

demonstration (pp. 118-19). At the first presentation (line 2), the committee ol" 

the primary society must, presumably, pass a resolution fomtally requesting 

assistance and authorizing the activities and the schedule. At the meetings with 

the village groups (mass meetings) the applicants are signed up. Some will be 

dropped by the committee as not credit-worthy, subject to some limitations 

(discussed on page 123). After the survey of the forms of credit applicants, the 

committee and the staff (monitor, agricultural assistant, and primary society 

manager) should reduce the list to the number of loans available. 

Phase 2: Ox and Plowing Training (lines 8-15). In our example this part of 

the schedule takes every available day in November and )ecember. The 

distribution time requirements are determined by the number of farmers that can 

be supplied by one truckload. Equipment for a village group call be delivered by 

one truckload, but a truckload of oxen is only sufficient for one borrower-group. 

When distributing the material, the monitor can also present the extension themes 

for the phase. 
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Ox and plow training must wait until the oxen have recovered from the 
nose-punching. The training presentation can be done with a large group, with the 
first folowulJ) occurring on individual farms. Because of the substatial new skill 
involved, a sccond followup is necessary. The group can learn from each others' 
performance by participating in a walk-through, a visit to each farm. 

Other Phases. There are three other phases: 

Phase 3:1 st Season Planting (16-19) 

Phase 4: 1st Season Weeding (20-23) 

Phase 5: 2nd Season Startup (24-26) 

Planting and weeding require some skills training, but far less than in phase 
2. The December farmer training session can also cover the phase 3 and 4 
routines. There is sor': overlap between phases 4 and 5. Tile cotton field 
preparation begins while the first season crops are being weeded. So the cotton 
work plans can be discussed with the farmers while the first-season practices are 
rechecked. 

Professional Staff Work Schedule 

The schedule of the township-level professional is essentially derived from 
the monitor's schedule. In the zone Y plan, each agricultural assistant will have 
one or two new monitors each year, up to year 6. He should spend a good deal of 
time making the rounds with them. In addition, he must participate in activities 
which are too technical for the monitors or which cannot be fitted into their 
schedules, including: 

1. Taking and analyzing soil samples to confirm or modify fertilizer 
recon mendations. 

2. 	Taking second-season yield samples (November) which cannot be fitted 
into monitor schedules. 

3. 	Setting up demonstrations in new communities of the township where 
the project has not yet been launched. 

4. 	 Arranging major demonstrations and field days. 

Most important, however, he should supervise, guide, and assist monitors, 
devoting about 60% of his time to these tasks. He should spend five to six days a 
month with etch new monitor. 

Similarly, a coop assistant covering two townships will be working with one 
primary society in phase A in years 1 and 2 and up to four primary societies in 
phase A in year 4. lie should devote about 50% of his time training the managers 
of these phase A societies, or three to eight days a month. 



TABLE 11.2 INITIAL SURVEY FORM (FRONT) 

COMPREIIENSIVE CREDIT farmer: 
INITIAL FARM SURVEY 

ZONE primary society: 

village: township: 
mnn;tor: agr. asst: 

members of the household 
names ages other occupation 

miscellaneous assets 
oxen: cattle: plough: 

PRELIMINARY PROGRAM 

hectares credit present
crops present Iplanned needed yield Iearned 

APPROVALS 
farmer: PS manager: 

monitor: PS chairman:
 
agr. asst: AA/Credit:
 

11. 

district: 

labor 
value 

spraylump: 

cash income 

improved
yield learned incr'se 



TABLE 11.2 INITIAL SURVEY FORM (BACK) 

LAND UTILIZATION
 
INITIAL SURVEY farmer: no.
 

plot in past year's crops grown 
no. crop first season second season dimensions hectares analysis 

NOTE: At the bottom, make a sketch of plot locations. 
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THE MONITOR-FARMER RELATIONSHII' 

Package Adaptation 

The standard package for zone Y was based on a family workl'orce of 21/ 

MEs (p. 60). Nearly all farms will have more or less this number. flow should a 

bottleneck-breaker package be adapted to the resources of a particular farm? 

Specific production targets arc needed for each ncw adopter. Targets for the 

project were set by linear programming, by bar the most difficult planning 

technique applied in this book. [low can monitors or agricultural assistants le 

expected to do linear programming for dozens of [arms? Can they communicate 

the results to farmers in any comprehensible and credible fashion? Farm-level 

target setting has to be done with a simplifiecd and flexible technique. 

First, the monitor needs to determine the farmer's resources and current 
activities by filling out part of the Initial Survey Form (Table 11.2). After filling 

in the heading, he fills in the block for the household members. Their labor value 

is taken from a look-up table (see page 61). Then with the help of the farmer, he 

paces off the fields to determine the number of ares and takes a rough estimate of 

the smaller plots. At this point he must determine the sizes of the larger plots 

from the dimensions, to the nearest five ares. Ilc should then sunmmarize the 

hectares presently grown (or grown during the past season) in the "preliminary 

program" block. 

His next task is to get a commitment to expand acreage, and to list these 

acreages for the coming season under the "hectares planned" column. The 

monitor should suggcst a recommended number of ares for each of the main crops 

of the package and also an acceptable range, based on the amount of labor in the 

family. A possible look-up table might be: 

Cotton Ares Peanut Arcs 

Labor Maximum/ Maximum/ 

(MEs) Recommended Minimum Recommended Minimum 

1.0 60 50- 70 30 25- 35 
III 

1.6 95 80-110 50 40- 55 
1.8 105 90-125 55 45- 6b 

2.0 120 100-140 60 50- 70 

2.2 130 110-155 65 55- 75 

2.4 140 120-170 75 60- '85 

2.6 155 130-180 80 65- 90 
2.8 170 140-195 85 70-100 
3.0 180 150-205 90 75-105 

3.2 190 160-200 100 80-110 

3.4 200 180-240 105 85-120 



TABLE 11.3 PRODUCTION INPUTS FORM 

PRODUCTION INPUT farmer: no.: 
RFQUIREMI N'I'S 

crops:form no. 2 

Initial -

Ilectares Revised 
Planned Revied_ 

Final 

Fertilizer Recommendation 

Cost per Ila. 

Initial Kgs. 
Plan 

Cost 

Revised Kgs. 
Plan Cost 

Pesticide Recommendation 

Cost per Ila. 

Initial Kgs. 
Plan 

Cost 

Revised Kgs. 

Plan 
Cost 

Seed Recommendation 

Cost per Ila. 

Initial Kgs. 
Plan Cost 

Revised Kgs. 
Plan Cost 

Total Loan Initial 

Revised 

Date 

Due 

Interest
 

MEDIUM TERM LOANS Date Date Total Installments 
Items Cost Loan Needed Received Interest No. Amount 

Monitor Society 



TABLE 11.4 FARM SCIIEDULE CONTROL FORM (FRONT) 

FARM WORK PLAN 

Farmer 

Monitor Name of First Crop Name of Second Crop 

Agricultural Assistant First 
Plan 

Final 
Plan Actual 

First 
Plan 

Final 
Plan Actual 

1 IIECTARES Fill in With Dates 

2 Preparation Slashing 

3 Plowing 

4 Harrowing 

5 Seed Kilos 

6 Delivereca 

7 Planted 

8 Weedings First 

9 Second 

10 Third 

11 Spraying Delivered 

12 First 

13 Second
 

14 Third 

15 Fertilizer Delivered 

16 First 

17 Second
 

18 llarvest Started 

19 Finished 

20 Delivered 

21 Yield 

22 Price 

23 Grjss Value 

24 Net Value 



TABLE 11.4 FARM SCIIEDULE CONTROL FORM (BACK) 

OXEN EQUIPME'NT PURCHASE 

Plan Actual Plan Actual 
Purchase Date '1oolbar-Plow 

FillPrice Weeder-Seecer inTrain 
T Spray Pump dates

Plowing 1st 

2nd 

Seeding 1st 

Weeding 2nd 

RF(CORD OF VISITS Use two lines per visit 

Date Operation Crop Problems Encountered 
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This table is taken from the standard package (Table 9.1.) which called for a 
f'arll of 2.5 MEs to handle 1.42 ares of cotton-abut 60 ares per NE to the 
nearest five arcs. This figure is used to compute arcs recommended 'or other MI';s. 
The minitmum-maximum figures are simply the recommended arcs per NIE, plus Or 
minus live or ten arcs. At this point, the recommendation can be madc to the 
farmer. 

The cash income columns should be filled out From similar lok-up tables. 
One table should give standard yields, by the hundredweight, f'or various ares o ' 
each crop. Another table should give carnings 'or various hunidredweights. The 
project manager might have the monitor complete the form w'hen he does the 
survey, or he might do it at the society office with the help of the 
secretary-manager. The farmer should get a copy of this and other Forms. Inc, ml 
targets are more important as a source of motivationi to Ifariners than proc,€LI(:tion 

targets. 

Litter the targets may have to be changed. If the rains c)me late, More 
food-cr(,:) acreage will fa-'c to be planted to compensal .' for lower expected 
f'ood-crop yields. Revised acreages and consequently revistd input recquirements 
are reflected on the Production Inluts FOrm (T:lC ! 1.3). 1"or each type of input 
there is an initial and a revised plan block. Again, costs and kilos required shoumld 
be computed by ref'erring to a look-up table. Thc figures should hec ounded: if 
seed or fertiliz-r comes in 20-kilo bags, then tl;c requirements should be to the 
nearest 20 kilos. 

Fertilizer recommendations may also be adapted. lc dli'yitng zonal rec cm-
Ir Aications on fertilizer requires some kind of' local soil testing or 'ertilit' trial 
demonstrations. This may be feasible as the projcct prog'csses al least M a village 
basis, although not on a f'armn-by-f'au'm basis. Fertilizer recommendations may also 
be adapted to the number of' years it plot has been under cultivation. The Iorm 
has a "years in crop" column onl the Land Utilization Survey block. 

Follow-Through 

A farmer will get results only if' he f'ollo\s the recommecded practices on 
time. lie will have to make changes from his traditional work schedule its he 
applies bottleneck-breakers (p. 91). The monitor should make up a woirk schedule 
f'or each fann (see 'rable 11.4). The planned dates should be taken firom a look-up 
table, prepared perhaps by the district agricultural orficer in consultation with the 
township-level agricultural assistant. On the reverse side of the l'orm the monitor 
should fill in the dates he visited farms and, very briefly, what he saw, what 
operations were in progress, and any problems he noted. 



ihe IiilTOwer-l IrOWer-Group Relatioiship 

"hC ('lganivati( ('f I'mel's into small groups is Very importint. it speeds tip 

t('Icill and(l distriblltiol (fl, material and can hdcp assurc credit discipline (p. 

!22). There is an addi tinial I)rad ps\'cl.((ogical benefit. Each member considers 

himuself ;f member a new pee.r 1,ru,0), whose standard o1' performance is at a new 

i-h. I Ic strives to lttl th ,llorms d Illat group and takes pride in being part of 

it. ( h'mlpS sh,,l plefrali cmlposcd o)f reasmal)l\' che' ngilgilrs, but the\.0' l) 

should also bc balanced. I1oly larg,:" lowers f(orm the first groUps, the 

stlse(tI(Ill g-rolfs may he t)) .eak l'o overall credit. 

I..\ iclr rvviewiil., 'TI'dh I 1.1, the pro,\vin'ce imiiultt'd (officer asks \. ti to rc'ise 

th' 'tltct(llc S(, t 1 t, tXCCl)I (hlirin t\\-) peak months, the maximuin number 

fd (lavs will be reduced',( t 17. Whal itivitiCs wottld 'Lou shift, midil', or 

tillile tt I ',ld to this request? Prepare' a r'vist'd lield Agent XWork 
S5heduh'. 

2. r,',', 14 tIe i' " (1. 152), 'Table 7.1 (p. 114.) and Table 9.1 (p. 141). Prepare a 

-i-:hld \ge'ill \V'k Schteduhl and I Fa.m Surve l"otn rele'\'ant to( tile ne'ds Of a 

i1 i.,t otto,,lig i)acka' B. Assu mc thll tilt' )rse'nt system farm work 

f',1l4'l( l will (t' llillUt' to lie l hllmv''d. 

ST.AF" (;tll).ANCl AND CONTROI. 

'The ()Pe, at iols Manual 

A 1,,t (d tcltIi,'lldtd administrative inlformation must be commnticate(l to 

illc (, I ll This ifi,l' llatioll mutst be taull.ht ill trailing sessions and rtlained 

Ill \\ t l , ()1ti'n bulh't ills need to be sent (lt revisingR vari is i!emfls. 

rlh ist \;l\ lr stal'f n, imaintatin this inf(orllation is il at loselkdeaf 

O)pl'r,liis .NIit\nal. It slloitld be systemathcally colified by section and chapter. 

Nlfth of the' mterial will be Cllllll t) the na1tio orll the 'egiol; otiler 

Inaill rtelt, Mtill be SpCcifiL 1to the ztol or distlrict. So te o)f tile manual orde'rs 

will t' lilll prihiri'il,' th coop ,mianacs and supe'rvismiy of'ficers, although tile 

nli flIn.+l ll +,hslimhildalso, ic cotmllllillit-dtdl (> til' eXtelnsiol staff. Each o,'der 

shold lieWitiificilihv illbe'r and date iin tile utpper left-hand corner. The 

eCtilietni lId file it ill t 1)l',t,r pltce, discarding the tile pi'evious issuance. 

http:taull.ht
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Staff Wok Schedule Control 

All staff should have personal work schedules similar to the 'armer's 

schedule. The monitors' schedules should show, by village andl borrower-groul), 

the planned and actual datcs of each activity: 

MONITOR WORK SCIIEDULE 

PHASE 2 

Village D Distribute Plows1istribute Oxen 
Borrower Group Plan 1 Plan 2 Actual lan I 1'Ian 2 Actual etc 

Village A 12/5
Group I I 11]G 11/8 11/9 

Group 2 11/8 11/10 
Village 11 12/ 

Similarly, the agricullural assistant should havc a schedule broken down by 

villages, the district olicer a schedule broken down by townships, etc. 

Thus the theme, first plan/revised plan/actual, should run through the 

scheduling ofieveryone involved in the project. The first plan enables all stafl 

members to block out their work properly. The revised plan gives them a base 

against which tocheck their actual perforinance. 

It is ;lso useful to have summaries of the farmers' work schedules. The 
11101nitor inight have a sheet for each borr )wcr-group with a rough tally of how 

many have completed certain operations and received certain assistance. This can 

be reviewed by the prol'essiohal staff to see what kinds of delays andrlroleIms are 

being cncountcred. The staff can also discuss these summaries with the primary 

society committee to in form them of the progress and perlormance of the 
project. 

Spot-Checking and Disciplinary Action 

It is important that a senior officer periodically visit in the field to examinc 

up-to-date records of'planned-vs-actual operations. The planned-vs-actual Format 

immediately focuses attention on divergences from plan. It provides a basis for 

management by exception, for getting clown to the real problems. 
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The senior offl'icer should then spot-check a few actual Farmer records I see 
if' they are properly rccorded. lie necd not examine any representative or 
signil'icant sample to make his point; the fact that records are liable ,) be checked 
1)y a senior olTicial is a deterrent to misrecording. I1'a deliberate misrecording is 
found and if immediate disciplinary action is taken, the word will get arould that 
the government insists on perf'ormance. Even without such a discovery and 
followuf) action, frequent spot-checking will motivate the field st;t'l to be aware 
and efTicient. 
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Scheduling
 

This chapter provides the basic inaii.Lgenlcnt h 'CIs 1,Ir oe (d'1hC n,I11 


that, w%'eet-k kcritical aspects (df project success: seeig to it t \'tl, things .Cl dhm' 
oin time. 

THE NATURE OF THE PROBLEM 

In cha)ter We C ed that thRT kind.s )I taks: (I)1 wI peiets inl\'e]\'C 

operations, (2) support, and (3) prp'/aratiOns. All prearLmt i ask., (ih,' situl\I 
plalllnjni, andI must inprations and i)Mnl ) 110\cne"otiatil\which 1rcedi 111C 
critical atlriblute: liaM. 

The time dimensions ()f all ti necessarv tasks are linked toether Itola 
network. From atstlrltin ntld and inIMint, v.lriolus tasks fian ot ll(\'' iII .seCcet 

parallel-first the planning aid negotialtilg and the1n the rcuilin. eqluippil., 
sup)j)lyiIg, building, and tr i,.FinallyV, tiey coM'Clge to) sulp(in the, qiimHs 
task. 

This process rcpeats itself in annu:ll campaigns. The first years, thie pint, 
line, and network phases ci Ia prtoc t requtire a great deal (ri)ush I)to get itasks dcne 
on time. The earliest tasks and tile Caliest events illtile tasks I(1tiitit a spcial 
elfort to get them done on time. A basic a.gricuhtural p r' ect , Iten,I llires a 

S('llse o'urqency. 
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There are six common reasons why tasks are not completed on time: 

1. Insufficient Lead Times. Too often, work begins too late. Certain support 
tasks (e.g., procurement) require long lead times. Ordering and other initial steps 
must occur months beflore the day when the support is needed. Project designers 
and managers are oltt n unrcalistic about the lead times required. Support tasks 
are too oltcn started during the sane season as the operations tasks, when 
realistically they should have been started the previous year. 

2. Omissions and Oversights. Managers ohlen fail to take into account all the 
tasks and steps that are necessary to launch a project. For example, support tasks, 
such as recruiting, training, procurement of supplies and equipment, and credit 
arrangements, usually involve a multiplicity 0f' time-consuming bureaucratic 

clearances and approvals.' 

3. Uncoordinated Schedules. Basic agricultural projects invariably involve 
more than one agency (p. 233). A general agreement to cooperate is easy enough
to obtain; but if such an agreement is not 'ollowed by effective joint scheduling, 

people from an agency may not be available when the) are needed. For example, 
training for agricultural field workers is to take place at specific times. Personnel 
from the l)epartment of*Cooperatives should attend some of these sessions. If the 
l)eparlment of Cooperatives' schedule is not coordinated properly with the 
Department o1" Agriculture's schedule, the proper personnel may not be available. 

4. Ignored Deadlines. Certain deadlines are critical to the success of basic 

agriculotral projects, e.g., the deadlines of the cropping season. In many other 
types of projects, material %0hich arrives a few weeks late can still be used. In 
agriculture, missing a croppint1 season deadline usually means waiting until the 
next year. The rigidity of agricultural deadlines is often not appreciated by 
officials who must give authorizations and clearances. 

Other types of deadlines may be critical, e.g., for annual submissions of 
budget requests, for quarturly releases of funds, or f'or periodic meetings of 
high-level committees. If such deadlines are missed, itmay take an extraordinary 
top-level action to get a project back on schedule. 

5. Indecision. A common cause of project delay is indecision. A plan, a 

procurement order, or a building design may be submitted to an official for 
approval. If he is uncertain about some aspect of the request, lie may let the file 
sit on his desk while he considers the problem. By the time he gets around to 
making a decision, it may be too late to launch the project in the current year. 

1.For a vivid and detailed illustration, see Jeffry L. Pressman and Aaron B. Wildavsky, Imple­
mentation (Berkeley: University of California Press, 1973). 
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Difficult decisions are often delayed because officials avoid them by passing 

them to superiors. I I tenders on bids are sought Ifor the provision of' supplies, all 

the tcnclers may be higher than the original budgcted estimate. Should the lowest 

tender be accepted or should a new call be issucd? Thc nominally responsible 

official is often reluctant to make such a decision, so he gives it to his sItpc'i r 

who in turn passes it to his superior, and so on. 

Committecs cause many dclayed dccisions. When disagreement is voiced at a 

committec meeting, a decision may be put offl until the next meeting. By that 

time, it may be too late For act:on. 

6. Lack of Trouble-shooting. Coping is as essential to effective management 

as policy and planning. A successful pro.icct must Iave a Ircoutblc-sh C Oicer, soirieone 

who can go immediately to the field when things go wromng. lie intt have the 

autlority to make decisi,,ns or the ability to cC')tact fhe official with such 

authority. 

Io avoid fatal delays a pro ject must have three features: 

1. A thorough schedule which can alert the project management w%'hen work 

is falling behind, even if the deadline for cormplctiom is months away. 

2. A trouble-shooter, the pro i)ject manager or a deputy, who can visit in tile 

field looking for deviations from the plan and getting prompt decisions to rectify 
them. 

3. A sense of urgency by all involved. 

We shall now look at the basic techniques o1frliect scheduling. 

SCHEDULING TECHNIQUE -BAR CHARTING 

The most common techniquc used 'or prCJect scheduling is the Bar Graph or 

Gantt Chart (see Table 12.1 ). The tasks andl step'; within tasks are listed vertically. 

The time scale and calendar are listed horizontally at the tlop. Bars to the right of 

each step show when each element of the work is to be completed. 

The bar chart is easy to read and understand. It can also be used to show 

planned vs. actual events. l)rawing a vertical line down from today's date indicates 

where the project is behind schedule. It is a gCod toCol for management by 

exception, and it indicates where trouble-shooting is neceded. 

But this technique has two serious limitations: 

1. It does not show which tasks and steps are (fcpendent oin others. On line 

8, for example, visits to demonstrations are scheduled for the week ofI* September 



TABLE 12.1 AN EXAMPLE OF BAR-CIIART SCIIEDULING 

August /September /October 

Week beginning 1 8 15 22 29/ 5 12 19 26 33 10 

Project Plan 
I Drafted -­

2 Approved by Agriculture )ept. 
3 Training of the Project Staff - - -

Demonstrations 
4 Supplies Ordered 
5 Supplies Received 
6 Plots Prepared 
7 Farmers Informed of Visit Date 
S Visits by Fatmcrs 

Pamphlets 
9 Drafted 

10 Printed 
11 Distributed to Ag Assistants 

Supplies for Farmers 
1 2 Sources Located 

13 Order Placed 
14 Arrived at Warehouse 
15 Distributed to Primary Societies 
16 Distributed to Farmers 

Credit 
17 Terms & Package Approved 
18 PS Applications Submitted 
19 Funds Released to PSs 
20 Applications Submitted by Farmers 
21 Applications Approved 

Ag Asst Visits to Farmers 
22 1st Tour of Participating Farms 
23 2nd Tour of Participating Farms 

NOTE: The above schedule is the Line phase of a project whose standard package includes a) elimination of weeding by application of herbicide to 

60 ares of coffee and bananas and b) growing an additional 25 arcs of peanuts, using improved seed. 
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5. Can this activity begin if certain other activities have not been com)leted? On 
which activities is it dependent? The chart does not tell us. 

2. It does not indicate which activities can survive delays and which cannot. 
Does the proicct schclulc rcally collapse if the pamphlets are not written by 

August 20? )oes the project schedule co)llapse il' kinds are not released on time 
(line 19)? Management ell'ort must be selective: it can iever locus oi everything 
at once. Management has to know which tasks are critical to the linal deadline. 
The bar charting technique does not pro\,idc: this inlormation. 

CRITICAL PATH NIETHOD COMPUTATION 

Basic Concepts 

Projects have succeeded l'or decades with bar chart scheduling, but there is a 
better way-the Critical Path Method (CPM). CPNI views a project its t network o1' 
events connected by activities. Some events can mily occur alt cr o)thers are 
accomplished. 'Fhe events I've ai01ore,t flexible relationshil) to the ()\'erall visk. 
But, by definition, as well as in sound practice, all he stated events must ()Cctll' to 
complete the overall task. The critical path tech nique idCntil'ies that sV'qt'ncc' (or 
path) o' events which sets the total amount of time required for the overall task. 

This is the critical path. The other, mre flexible arrangements ()I* events are 
linked to this path to make up the complete task schedule. This network can be 
drawn as a map showing: 

1. The related events which are necessary to some task, such its estalblish­
ment of' the p)oultry fecd scheme. 

2. 	The relationships among those events: 

a. 	in terms of their sequence, when the\' must folow in s one order, and 

b. 	in terms of the time intervals between related events. Minimuim time 
intervals are set by the time it takes to l)er'ornn the activity which 

produces an event. 

Diagyam 12.1 shows such a network f'or a rather simlel)l 1)r(,eCt to launch an 
enterprise to buy and store maize, mix it with poultry feed additives, an(d pelletize

high-quality I'ced f 	 in area. prc)Jectfor poultry growers a maize-growinig This 

requires that recruiting and training, equipment procuremeit, supply procure­
ment (the additives), and construction be carried on at the salmc time. 

The events, as their labels indicate, are points in time at which some work is 
started or completed (events are somctimes r',lerred to as milestones). The lines 



DIAGRAM 12.1 THE POULTRY FEED SMEME-CPM NETWORK 
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connecting them indicate the activities, whose content can be inferred from the 

events preceding and following tihem. The numlbers on the activity lines indicate 

the necessary amounts of time, in weeks, required for each of these activities. 

Sometimes the activities consist of solid effort. In other cases an "act ivivty" is 

a small amount of' action which requires a rather long time to be performe( 

because of "waiting time" or dlays. Activity AlB, from Scheme .ppr cved to 

WarhousC l)esigned, re(uires three weeks of so lid work designing the warcthouse. 

But activity BE, from Warehouse )esigned to Equipment Ordered, indicates that 

it usuallv takes abc-tut two weeks to get all the necessary apprqvals for the issuance 

ofr (aTo irnmct Purchase Order. 'he actual work nay take only a few hours. 

The basic set of events necessary to a task is fixed by the nature of thai task 

and by what is required to acconplish it in a particular setting. Some of the 

time-sequence of rela tionships almonglg thoce events are als,, fixed, i.e., before 

accomplishing I) ('cndcrs to Build l\archcuse Invited) it is necessair to cc)ll)le tc 

B (WareVc se l)esigned). Other reIahtimships are zn crc flexible. 

Thus, in Diagram 12.1, C (Manager llired) cannot occur until after A 

(Scheme Approved); but C can take place before, al'ter, or at the same time as B. 

Note, however, that C must take place soon elolgh t0 permlit \I toc occur ?ot 

later than cvents N (Equipment Installed) and 1)(Supplies Received). Otherwise 

completion or"the overall task will be delaycd. 

We no\V tuni to the techni que of' constructing a map 3cr net work of 

ev'n ts-relationships and t, dctertniin g the critical path of a project. 

Mapping and Scheduling a Network 

The first set of computations proceeds from the first to the f'nvd event of a 

network. The object is to determine the earliest time by which each event, or 

milestone, can be reached. Time is indicated in weeks Irccn tihe starting event, A, 

which is zero. Since event B 'ollows an activity taking three weeks frocm event A, 

the earliest date for event B is 0 + 3 = 3. Event 1) follcws an activity which takes 

two weeks following event B, so the earliest date focr 1) is 3 + 2 = 5. 

The simplest way to keep track of these computations is to writc them on 

the network itself, over or under the events. For example: 

3, 

Wardiouse 
Designed 

13 
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Earliest time can also be noted in a table: 

Event lath Earliest 

A 0
 
B AB = 0 + 3 = 3
 
C AC = 0 + 4 = ,4
 
D 1I) 3 4 2 5
 
E 1E = 3 + 2 = 5 
F DF =5 + 4 9 

anfd so on. 

It-. each Case, the earliest tilc f all event is co mputed by' adding tile activity 
time of its path to the earliest time of the prior c\ellt. This Continues until 
r,'achin a mni're poin i, an event. where t wo ()I more pttlhs imust merge (N in 
D)iagram 12.1 ). All activity leadin to it,a mcrc.-l)oinI .Iveiltmust be ci imple td 

i)Cl'<IrC this evnt LIii take place. In l)iagram 12.1 equipment can be installed i 
wek alfter it has been received, but it cannot he ilstall-d betor. tilte biilcing is 
cimlplete, the manager is trained, and he is oi the site. Similarly, supplies should 
be ecTive( Ill .tILhCr the equipment is installed, although it would he physically 
po ssible to comlplete the supply task sooner. 

Finally, c\cnt Q (Schenle in Operation) can ,,ccur ,,ne week after 1)(Supplies 
RcCivcd). So the Ctli'st time for completing the network and getting into 
operation Is2 wecks alter event A, the launching of the i irt. 

Setting Deadlines Within the Network 

What is the latest time' for each event w:'hich will not delay the schedule of 
the proJect as it whole? This c(mputation is tLc opposite of the forward 
scheduling o task completion which was examined in previous paragraphs. Below 
iare somlle e xitmiles r1o1"1 Diagram I 2. . 

Latest Latest 
Event Path Time for the Event Event Path Time for the Event 

Q Week 25 C MG 22 - 10 = Week 12
 
1P Q1' " 25 - 1 Week 21 1 II F 13 .1 = Week 9
 
N IN = 2t 1 Week 23 E KE 22 12 = Week 10
 
M NNI = 23 -1 Week 22 I) Ft) 9 4 Week 5
 
I. NI. = 23 1 Week22 C GC 12 2 = Week 10 
K NK :23 1 Week22 13 EBll 0 2 = Week "8
 
.1 PJ= 2t- 8 = Week 1t; DB= 5 2 = Week 3
 
II I,11 22 9 = Week 13 
 A CA 10 = Week "6 

.111 16 - I= Week-ir BA 3 - 3 = Week 0 



Scheduling 207 

In each case, the "latest time'" for an event is determined by (I) m ing the 
scheduled time of the terminal event, and (2) stIltractin. the antlltll (d, time 
between the terminal event and the event whose deadline %%c wish 1() know., 1(3i 
example, event G (Malnager Training Begins) imusi ()ctur I ")weeks bel)f-c ce l (e ,lor 
or not later than week 12 (if the 25 weeks scheduled Imi the task. :\ecMrd it 1H) 
otr esti mates, the earliest tine ()F event G is \\ee(k 6. Th1" wit tl1al)le sh,\ws 
ho)w deadlines are calculated. 

5/5 H/16I) l,/ 

1) '1 -' -- 24/24 

3/3 9/9 13/13 22/22 1B 1:v-It1 I. / 

0 5/10 17/22 (2 

"4/10 6/12 16/22 

<C G M
 

W\hln tW) (r 1nie patls lead backwards 1( ain event, a decisim must bc. 
illade: which Iatest time valte should be taken? Obvi ttsly , tle latest times I'm­
eveilts at diVision points slould be tile lowCst tin e vl;ucs. I"rvt- II ,D1 )iagialtt
 
12.1, the higher v'atc for the la test im is. II = week 25 - 9 = wtek 16 - I = weck
 
15. But if the Iundation is not finished until week 15, the'n 'vet Il. tbtl Clhe
 
reached until w'eek 15 + 9 
 24. Since a minimumi lhth,13"wet.ks is itecessarv to3
 
glet fronl 1. to Q, liitishiitg the ftilfldat imi iil wcck 15 rests ill 
. t1 -tlYk olt'lv 
ill tile task. So tile d'adli tI'm- event 11 is \\ee.k I3. It tail be cstAblisli d b)\' this 
C(lllputati (11: 

Path Q- P-- -II = 10 weeks 

Path Q-IP--N- L-II = 12 weeks 

h'lcrefloe, 11 must occur 12 weeks before Q to av'(id dtilav, and \t'k 2-5 12 
weeks = 13 weeks. 

The co nputations for tile network gi\'e its this c mbinatin 'oF'earlicst time 
and latest time fm. each (1 tile necessary events. No w we cat cstal ish thc Criiical 
Path-the sequence ofl" events which determines the ini i iiitt illcit req uired I63 
the overall task. 
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The Critical Path is tile routc leading through the set of events Nh'clSe- earliest 

time is the slnlme as the latest time. It is the paith along which ally delay will set 

back the final conpletion ()[' the eflo't. In this network tile critical path is: 

A--B--fl-F--I I-IL-N-P1-Q 

'ach e'Ven t of this atll mLust be re'achled 1W its earliest tinlw. 

On other paths there is slack, at diflerence between earliest and latest time. 

This Irlllits delay. witli,,t ii\variabllv slowiilo the cml)htion oh the ,v''all task. 

Path A-C-(M;- - N has a slack of six weeks. Path 13-- F, -K- N has a sla'tk o 
ive weeks. Path II--.--l' has a sl,ick I('two weeks. These slacks are tie maxitm 

mtnlounts ()fIdelay hich will iIl t aflfect tile finll deadline. 

Slack Allocation and Scheduling 

Now we ki, the range ()f earliest and latest times hir sclelduling '.events. 

The ran is ze4 IMr events I the Ciit icalipath. l.'or events MI tile slack pl ihs, 

there' is il liu,ci' choice. We' in ight schedule etet C Fo r aillY \wek he-tween 

'oir aid tell. There is Some cho1fice' as to \hti' t llo hocat,' slack to) the varilis 

activities that lie- (it ihe given slack path. 

()n1 path 11-- 1'-- ,K-N, I'n-exanplle, there is iaslack ()I* five weeks. Ve can add 

five weeks to activii ' BE, I'1K, i KN. Or, paill' fihe five weeks could he assigned 

to cath activity, c.,,,., t\\i weeks nre t Cactivity BF , t v weeks, moi e to activity 

EK, anditl lt week more to activitv KN. Tile- way in which slack is a.ll( catetd 
leternmines tle schedule of the activities aloing the slack paths. 

Slack Activity Scheduling 

5 weeks + iE (3 + 2) 1:; = week 10 
I',K(10 + 12) K = week 22 

or 2 weeks + lE (3 + 2) E = week 7 
2 weeks + :K (7 + 12) K " week 21 
1 week + KN (22 + 1) IN = week 23 

lhlmw d you decide where slack? A i, jecmito all)cate po manager respoinsibleh 

fIor tile fltrheed schlteme has a choice 01. allocating moI(IC time to the issuance 

of the pitichase order; to tile production and shipment ol equipment by at 

Mnllufiacltmlic'r in a nearby country; or to the time that equipment sits in tile 
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warehouse p~rior to installion. The manager would probably like t, allow 1m,1ir
tite for production and shipment so) that a delay by the Inallofaoti-trer or shipper
Will not upset tlie entire schedule. Adding all the slack too EK vmld make a delay
of up to five weeks on the part of he nantlacturer or shipper accCpltable. 

In general, slack shoui be allocated to those activities which are least u ho'r 
our control-actiVities which people o,utside the organizatioin must perlorni. 

P;-esentathion and Use in Coping 

Once the scheduled dates are decided , the network and sceedle should be 
oresented in as Cogen t a maner is po ssible. I)iagram 12.2 gives the author's slack

alloation and scheduling in a workable format, with ()lie event adld. In Coltrast 
to) the bar chart, the int lrdejendencies and fhexibilities of activities aii ('ven ls ,arC 
showl. As on the bar chart, planned vs. ac.ttll 1'1'C(UICS ('ill be indicated. 

The C(I'\ schedule is an excellht guide to trmle-shootin lle. maag
shoul chTk the statws of each activit a fev (lays ,r weeks b'ore the scdiolud 
lealline of its tertuinal event. If an activity is moving at a pac that will not nake­
the deadline, the maiag,(r must "crash" fie activity: apply extra efflirts, 
ies ()irCes, or decisions to gtt it (Il e in little. 

It is useful too examine each activily well ah 'ad o time to considier how,%' it
 
might be craslicl. If cotstructnoi or design work 
 falls behind, for examleh.., moire
 
naipower or overtime 
 work can Ihe an thri.Zed t get c-ati.glt )ll. if office
 
activities, such as isSoance 
 of1. purchase ordlers or contracts, fall behind,responsible senior official can call a spicia 

tlie
netting to get tle inecessary sign(Ills. 

If a supplier is behind, express shipment cati be authorized. 

It is sonietimes useful th, oreak tiji a long activity with an intertnediate
 
milestone inl 
 order to be alerted to any ned for crash action. So an adolitioinal
 
event, Order Cotifirmed, is scheduled 
 for week 9. If the (iler ldid not get to the 
suppilier or into his plr(dtiction in tinie, ote \o.eck before the scldelihd datc of'
 
E;"quipment Received is tooo late to 
take rentd iOntion.al in'lt( sixteen wvks f 
wo irk canntinoot be crashed in ooie week. 

CPNI is a planning tool. Like other plmnning tools, it is ailso a c.ol)irig tool. It 
should be consulhed often and compared with reality. As ap la)nning toool, a CINI 
rna is a set -of predictions about t\o related things: (1) tlie events and activities 
necessary to fulfill some purpose, and (2) the time required for each event. 

In a world of perfect knowlcdge,, such t iliap wutld be Colipletelv reliable. 
In the real world we find a mixture of the certain, the probable, the possible, and 
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the unknown. Wc also deal with two basic types ofI situatims: tihe comtc llable 
and tile unoC(n trOlla)lC. t' when welcommni ourselvs-C I0 actin,i vli-'holrll 

purpose is clear and mr knowledge of the necessary means is r.asoiabl Soun(l, 
we commit ourselves to acting (s if\\c know lthe essential nci irk of dcl iviilics 
and events, and acting (IS I/ \wec Ctld control or infhence Ihc- cocurse of tlhc st' 
events. C."M mapping cannot eliminat, the unknown 4cr the uncontrollalbhc. It can. 
howver, help us con iront the issues, spcily Icu" aSSUlIp ticus, and then assist uIs 
in mapping tile real against the intended. In this way it can lacilitat )otlh 
management and control of'tile types of activities which thi mt h d fits. 

EXE,RCISE 
Compute tile earliest (late and latest dates and find the critical path of the 

follo\wing network: 

N 
A <,
 

IcI 
 i" l 
 '.
 

N1 1,TI'W RKIN(; 

Problems 

There arc three phases to the n'twocrking pr,wess, each 41 which has its 
stumbling blocks. 

1.Work Packaging. Listing the tasks an( CVcnts is called dc work package. 
What are the relevant tasks and events of a p)jcect? ()n a cc 'nstrtccticn mcr 
engineering job, the list of components and manufuacturing cr cjwr, iccincmbuilding s 
indicates tile relevant events. On an agric-hudr prjlect, thc phy,sical wrk steps 
are Only a small part or it. T'hey numt be prcceded by a v'aric't cf Io turcrmic 
steps, e.g., drafting, getting appr c'ds, etting ccntli r'nces, Iecct iiitg, suorvey­
ing, studying, copting, commmunicating, training, rdclring, and a'rranging. 
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2. Laying out a Network. The events ill the w,,rk package mt1)1be put 
together in a clear and coherent network. A measure ,1'skill is necessary to avoid 

an incomprehensible mess of crisscrossing liiCs. 

3. Presentation. A tyIpical agrictltural project inay require a inetwork Of 
sOmlc 4.0 to 60 events. It is impossil)lc to get tile full nancs of many events oi a 

network on the largest size stencil. So CPMCrs havc resorted to: 

a. 	 Wall-length schedules. Mlan',crs often tri*\ to write all the labels on tile 

schedule in plain Ellnglish. They Iinl that a six-month schedule thenl runs 

the lengtl ,t an olffice wall. cannot be stenciled and (list ributed,O Copies 

and the map is of limited value as a guide to organizational action. 

b. 	 Numeric labeling. Some C',Nlcrs put numbers onl all events, wilh an 
explanation OF the numbered events onllallothel sheet or at tile bottom of 
tile sheet. Col)i's can now )e male available, but it is necessary to look 

il) each event. In addition, whenever tile slightest chan.c is made in the 

lnCtwork, almost all the nltmbcrs must chalgc with it. 

c. 	 Bar-chart format. [in view Of thcse problems, many CI)N1ers coInvert hcir 

cnllmpluted lictw, rks into bar ciharts with br,,kcn lines to indicate slack. 

This Overcomes onc weakness of the ordinary bar chart by showing the 

flex ibili ties. But it does not shlI,,1w the in terdepcndcncies. 

Alphamenmi omic Coding of Events 

Ii the 1950s, as industrial engineers bcgan to apply sophisticated and 

c, Implcx techni iqtes (f wOrk measurement, they encountered similar prol)lems of 

labeling and keeping track of hundreds of work elcemnts. One industrial 

engineering firm, Serge, Birn & Co., therefo re, dcvelopcd at technique of coding the 

elenenis by alphanicmnnomics (using lette ; as memory aids). When the code is 

built u1) systematicallv, a person can easily remember hundreds oF three-letter 

codes. 
The author has adapted this technique to CPM by developing a standard 

catalog tOf codes fdr tasks and events of rural development projects (see the Annex 

to this chapter). It is applicable not only to agricultural projects boltt also to o,,her 
tyl)es Of rural pr Jects which operate over a large ntml)er i,1'commutnities, e.g., 

schoo l construction, clinic constructicon, feeder road coI)nstruction, siaill irri­
gatioln, rural water supplies, adult literacy campaigns, Family planning campaigns, 

and cn\vir(Innlental sanitation campaigns. 
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The three-letter code works o)n the following system: 

1.The first letter gives tie general type or category o)f the task: B I'o 

Buying, C for Constrtcti( , F Or Financing negotiat ion, M I'mr Marketing 

preparation, 1 for Planning,etc. There are I6 stanldml first-leticr Cukls. 

2. The secwnd letter works together with tihe first to pin d(wn the task and 
positively identify it. Next to each (J"the first-letter coles in thc catheh g there is a 
list of sugtested second-lcttcr codes. After 1 = Buying, (or example, tle first 
suggested second-letter codle is E = lcjuipment. So BE iVw ld he the code for Buy 
Equipment, ittask with several steps. But if the eluipment to be pricwurad 

=
happens to he pumps, then we could better call the task BP Bix' Pumps.Thelt\ 
suggestcd sec ncd-letter ca(cles help thw planncr think (1fall the tasks in that 
categoiry. lie should then modif' the code to,express the task most literally. 

3. The third letter indicates the step within the task. A series ()f third-Ittrter 

codes is givent after cach first-letter cde. The caitailwg, I'r exampli, 1)1ro\id'(S If) 
p()ssible steps O r buying. All I0 Steps Will i'T-i'elv e requ ired fl r a pr'(Cii ritelent 

task. The planner should examine the list ci1third-letter cm(Rs Fr each task and 
sCl'ct th()sc relevant to)the l)articular Operation. 

The codes are so)arranged, h)\'Cv.r, that tihe steps will alm()st invariablv 

occur in the order listed in tie caalog. Occtsionally the\- may have o be 

modiflied, like the seccod-letter cocdes, to) exprc'ss tile particulatr step tin rc 

lite ially. 

The code and catalog serve twot purlp)ses. First, the catahC )gserves as a guide 
to work packaging. For example, the planner may look at B and ask himself if he 

has any of those to buy. Then he hoks at the third-letter codes anld asks himself 

vhich steps are relevant. 

The second pt1rpoSe s For presentation. With three-lecter c des it is p ,ssiblc 
to put a 60-event nct\vor-k of a six- to ninc-month eflort on an ordinary stencil 
with explanations tf all the events at the ttton. When a reader has gone tIt routgh 

the whole net\virk tonce, he can gene-aIly remember what most o)f the codes 

imean. 

Work Packaging for Zone Y 

By seeing how the standard code applies to the line phase of the zone V 

project, a network for the campaign cau be developed while observinig the thought 

process of work packaging. Proceed first-lcttcr by frst-lettcr: 

A = Agreement. This letter covers negotiations that are not covered by 

Financing or Planning and catl be set aside. 
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B = Buying. E'quipment and oxcn must be purchtased. Vhat about seed, 
fertilizer, and pesticide? If the First Cfort ends with the first season planting, 
fertilizer and pesticide do nt iave to be procured. Assume that cenired peanut 
seed will have it he grown as part of' the cam)aign ill tihe zonc. So, wrile on a 
scratch pad: 

BE, = Buy ILquipincnt 

130 = Buy Oxen 

What step s are relevant to, each task? I)o we need an R = Requirements 
determined? ierhaps, but this step can better be covered byv a planning task. Very 

=oI'ten steps arc C(VverCd by other tasks. l)o we need an S Specil'icatiims writilen? 
In this case there is little to the specifications writing; it can bc combined with the 
owdering step. A stepi which takes less tainl two d avs )r S( can best Ie c(llbinCd 
with alothcr step; it produces no signil'ican t ililest ne. )o we need an () 
Ordered? Yes. )o we need a C = Conf irmed ? Yes. Do) we need it ) = lrnduced?. 
Yes, (m the ox equipmcn t that w'ill ihe a very significant ilestome. o) we need a 

=W = Warehoused? No, hut we do need ;an A Arrival at the Priniarv s(ciety'. 
Finally, wc need a I) = )istributed, although we may Find that event com)ined 
with an event () ilantlher task. As lhe networking is done. sonic steps may be 
eliminated. 

Tlle Work packaging For the procurement tasks is ,is Follows: 

BF. Buy lEquipment "), C, P, A, I) 

B() Buy Oxen 0, C, A 

1) = l)enonstration. Special o ff-season millet plots must be planted in the 
target villagcs so that millet weeding can be demonstrated. We must secure 
cuooperators (C), plant the plots (i ), and have them visited (V). So we write: 

I)1'l)emonstratc IPracticci C, P, V 

E = Evaluation. Must su rveys be conducted as backgrond to plamning? 
Target \'illagecs mostlie picked. The zone projcct c,,ordinator will have to begin his 

()rt" oI' possilble target villages, submit his recomniew(tatins, ;nd get them 
approved. 

F = Financing. Fund releases must be secured f'ronm the budget and the bank 
(B cannot be used again) for loans. After formulating the project plan, We must 
determine precise needs, discuss them with the bank and get a commitment, 
prepare the necessary docuinent.ition, and finally get the funds released. So we 

write: 

lB IFinance from Budget 1), It 

FI. linance Loans N, C, 1), R 
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G = Grow. The growing. of the certified peanut seed will hac somei critical 
timing: it must he planted by a certain deadline. We will have i, Ire'pare land, 

plant 	ol time, harvest Oil time, ship O lime 'ruim sticra.ge, and (litfilstribu the 'Secd 
onl time. SO wc write: 

(;P (row l'ea';ut seed L, ), ii, S, 1) 

I = Implementation. The finl operation is gten-r:,llv a serics (d sttel laudhd 

lmplementation (in thc villages). Ordicca'ilv, vilintOin t.iluirs ,Ii clit . 

targets, Ocr material dco not clnttr i1t1c CNINI. Bit ithc nimlcr t~l\'iiit c 1(,,t).,Ibc 
served b\ cne ag'eint will have a Iun"ii c1il lii tiniig ,cand ,CIICictlic... S-- 1,,1 

schedullg lUq ScS, there Shtldl he two sctparlct tasks: I I pitcnc+tati,in in 
Beginning villagc, and II. = Imlplemetntatit in l'hntling villkg'. S, ,mcIil cs tile tinil 

operation task )e completed in a pilot \ill;ct. illnivaill't' IT'at Sh'i-all 	 h111h 

examine thc list o third-leit- codes I'll- I I lih'Intitati,'n and tmllside, inl lic 
light 	ofI the l"ield .\gent \\ irk Schecdc., wIih stepstr" r'ic ctnt. 

Diagram 12.3 shows the cimIhited 'wrk packag .il 'scht'hlh'\iii the 

activity times. At the bocttocm 01 the tnetwr k, Iiit cxtcnrnali\ dctciitecl drcis 

are noted: XBI, the latest date 1or snl)illittil 'rtin tYles ,Ii ct rCcjnests(t1 

XBE, the a'licst date W" releases 01 NiC Ii dlt I' ,l1a1\ tcsliiil \CL. the lac 
peanuts; and XCL, the latest (latte c plailtii, lirst-scascit (',ls. [clih'i cach ,, 

these events is the (designated earliest Mr latest date. ThC\ Hcc itlcIC'ctl Ill tile 

event whose timing they gc \vr. 

The schcld soluticn ornfindindg the critical path ill the cm.w,,rk ill lia:rl 

12.3 is found Ol Diagram 12.4. Ncte that the netw rk is cOintiplctcd .iu t,' 

%weeks belcu the final XCL. fhe fical deadline of a nc't\\wrk in (AIll is dlctnttincil 

path. 	 iceby the earliest dates alcong the critical It states the earli'.St theCiii rc, t bl' 

completed, nct that it must ior will be finished bI then. 

Layout and Presntation 

Once the wco'rk package is assembled (as sho\wn at thIe hctcim AdI )ia.cri 

12.3) the events should be arranged intc c nctwtork. Tc"O avoid 'crisstcroissiigc 

running Ofl the sheet, zigz/ag a gc deal. Zigzacging helpsit is o iten necessary tc '(od 

put events close together while maintaining visible lines. 
Next, keep those tasks to the center which are mnust likely to have litikags 

with many' other tasks-those most likely to have merge pioints. lhese include the 

initial planning activity, the recruitment and traiing it the ilmiddle, and the 

implementation in the end. 

To avoid crisscrossing, the tasks near the cutsile should be thtcise i l\'ing 

long lead times for prtocurement or productiocn. The last tasks required shtould Ice 

located at the extreme tOutside. 

http:earli'.St
http:sticra.ge
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EXERCISES 

Draft work packages and networks based on the following project scenarios: 

1. The Integrated Poultry Scheme 

Following uIp on a small pilot scheme, this project aims to build a modern 
hatchery and poultry dressing-and-freczing plant, provide larmers with hybrid 
boiler chicks, and provide the credit and guidance for construction 01f improved 
tradlitional chicken hottses on small larms. It will provide larmers in a number C)f 
villages w'ith all the necessary Support to operate small but prolitablc modcrn 

poultry enterprises. 

Planning and Organization. The project manager drfts ailil'e-ol-project plan 
and gets the approval ofl' his agency and an interagency committee. Beflore 
commiltee approval he must do a market survey and (leteilninc the prIablc 

pricing. le inist tlso (Irafit ;afirst-.vear work plan which his agency approves afler 
the comnittee approval of the plan. Af'ter committee approval of the plan, Ile 
draws ulp an orarganizational plan ,0r tle cooperative which will operate the 
hatchery and dressing plants and hadle the extension. This and tile workplan 
must bc submitted to the minister Ilr finad approvad. Once tle workplan is 
approved by his agency, work can proceed on the design of the plants. 

Financing. Once the minister has approved the plan, le can get a 
commlitment from the Ministry ol' Finance f,,Can initiatl capital graniit From the 
l)evcl))mncilt Budget. The pro.ect nmager then completes dlocumcntation for the 
release oF Funds. Ile catn then complete negotiation with the Cooperative Bank for 
a long-term loan to construct the buildings. Once the commitment is received, the 
call f'r tenders can be issued. Aftcr completing docuInel tation on the 
construction loan, lie can negotiate a commitment of the necessary working 
capital. Once the officers of :he new cooperative have been appointed, the 
commitment of crcdlit for the farmers can be obtained. 

Recruiting and Training. The first officers of the cooperative arc transferred 
from other agencies after the minister approves the projcct. They then staff the 
projcct with Poultry Assistants (PAs) who are nominated from the present 
extension stall and approved by the secretary-general and the commissioner. The 
job opening,.: For monitors are publicized in target townships. PAs and monitors 
will be working for the cooperative on a contract basis. One coop officer drafts 
and gets approval of guidebooks which will serve as the basis of training PAs and 
monitors. Additional material will be required f'or training the monitors. PAs are 
given a short coursc tiollowed by a longer one for monitors with PAs assisting. 
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Construction. Tenders are called for constructio o1.l(th planis. A co ntract
 
is let and construction pr,iccds (in the hatchery. Once the hatchery is completed,
 
construction proceeds on the dressing plant.
 

Procurcment. La\ers and vaccines are ordered front albo ad allter Vor'kinig
 

capital funds are released. Hlatcherv equipment is ordered after ile initial capital
 
grant since this procuremen t hIias a lo inger lead time. It will be stoIreI illa
 
warehouse until the buihling is completed. )ressing plant euipment is ,ordcered
 
alter the dressing plant foundation is completel.
 

Implementation. The program is presented first in the begitinning villag and
 
then in the other villages. larmcrs arC brought by trucks to tile ipilot schCemeC 
 to 
see a demonstrati on. The farners then Organic villagC p roUidcer -,roIlsand, at 
the same time, submit requests for hans. By this tine the credit Nas hen 
released. Approvals fotr all loans are made at the same time. lRilig and barbed 
wire, locally procured, are distributed to participating frmers, village by aillage. 
Once the housing is built, the day-ol chicks ate (listributed. 

Breeding. The impcrtecd chicks arec Munolation si ck. 'Thehiatchcry uses it to 
hatch and raise parent stock. These must be rcad' to start liyitig Wvht the 
farmers arc read' to receive their da'-ol chicks. \accin e us I)c rcCeived bV tilte 
time the parent stock is hatched. 

Marketing. After the parent stock starts layitig, the iucoo p nst arrange 
transportation. Once the first chicks distributed to the farmers are grtown, 

marketing begins. This is the termina point. 

2. The Rice Fertilizer Project 

This project is for a region or rice growvers in which there is no cmoperatie 
structure. There arc, however, agricultural assis'ats iii every district, and insolutn 
zones there are many local extension clubs built :rounl fertilizer dcin inst ra Iions. 
The ministry intens to start a projcct lor (listrilit"itg citilizer ilri gh 
district-level coop federations in three districts, with f'our t ownshii-level grooips ofI 

participants ineach. In each township), I)0orowcr-grttl)S arc to be origaniized in 
three or four 'illags. No mciinritos will be icCCssarV' t aiclrs will hel p with ilie 
loan applications. 

Planning. Before the pro ject plan is drafted, data Iro m fertilizer adaptioi 

trials must be collected anti analyzed to provide a basis lor Icrtilizer reconinenda­
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Lioins in tlie prl()jtct, and topriwidt a basis I'm" ctfli)titing costs and I)elefits. Then 
tile pro,.ject i)lan is draietd andI appriwved by tile (epart ment and by an 
intcrtcpalrtmi lal commitlee. The 'irst-year workplati is drafted, to he approed 
Iby the deprttiU lnt ,at'r thil e proicjts plAM is aplprved. At the same tin1e, tie 

p)1ijtct ni.mager make Iftile target z.t til)ntSt t strvey chmise target villages. 
Thi('Se iR(C0iiiiciidat ii must li st bmitted before tile wrkplaln cil be api)proednlS 


by lte ciunlnittee. 

Financing. Once a praijt wrkplan is appro)ved by the department, 

dilctintnitalioll is ritartsd or t budgeiC. Funds al' rele'ased alter thtIM liti(i: 

c'1lllitit t',.il)l)i'llts dilw wh Alter cminintle p)ipvdl ofthe w rkplali,'kplanii. I 


i coniimii! is gmveii hv the c, pertiv' hank oii crtdit fl tihe 'ailers.
 

) ieuimiititiii inis tl lIt ilizer
h' .sb tll'iild i release secured by the tlime the 

g(is inl ihlc listrict-lhvsl warehoises . A ll I'orwarehouSe colliitction is 

S'ctil'd itMUcthe (eS:.in is ciiipltlte; filed'mliult rselesased ht'rlT tihe 

si lli o, 11 cnile ,tt Ili'( iltistu ttonl. 

Recruiting. Otce thes wo'kplhl is approved 11the dt 1ieirit, tht lrojctC 
inatlagtr dlraws up itlist (d m iineitstsc Im the thltce-iallprtsic(t co-dination staff 
I'i'mll tl Ifficers (f ite dtepartment. Thev art tiansiered t( the prijtsctatioigt e 


nce tile hudget 'uldS alre rTlaise(.
 

()l'lizatioln l Federation. Once tht threet, atirs oM't(elAit, y mallagers 

;ate oll ho(ard, th s\' visit the dlistricts atiid townships and arrange I'" the 

rganlliztlimal ilnetilp 1*o he- new co)p ledtratiotns. The delegates f' the11 i 

tolslli) eteXnsion clubs elct (Ilifcesrs, ilncluditg the inalges. 

Training. .\fter IIt., ctinillte has appttived h rkplai, thethet- prtjtct 
manlgrl• liegitis work oi lhes Im-the man.t.ers. This ntilt Ihe a))ro ed 1manial 

1iec deparlmnlti. After the manaletsl. have beel selected, lie oIrg'allZs the cLurse. 
+\l't.'r the dislrict federatio have beeti organized, their :o)mmllitt(es secure 

V dantetr teachers inl e.atch od, tht' rll-et villagiCs. These teaclhes artC hrlu-lgh t ilfr 

a t ii rSe rjctot(mlll credit pt'tceditlrts. 

Pi'wurt'nent. Aller the bllk gives a coiminitmintut i i credit, fertilizer is 

i'dercd. It will be stored illatwareChoIuse in tihe )or't When it arrives, awaliting 
deliver to tildistricts ulol cillmpletion o)f the warelhises. 

hntiik'leiiation. Once tile tteachets have been trained, the p gratn is 

pitr'setn ed at neegtins in each ot lhe taMet villages. The I'rims are filled ottt and 
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the requests 1r lins are sublvitted. Lpjmi appiloval, fertilizer is (list ributed Ir(,lc 
the district wareh,,uses. The fertiliz e, must be distribltId 10 thC last villalc I>\ tile 
final deadline fbr applyving bertilizer icW rice. 

CL OSING THIE PROGRAM .\ANA(;ENIENT ,lOO) 

nltniagcillellt j)freSS Itcs ai 
h00p. The nianagenent systen ilr"'diccs decisions for the piiam systen, which 
ill turn deliveis services It tile Clieint s'stenl-the 'arler.s. Tle.,e in 1t1ur1 pr ,UtiC 

leedback tl tie itanagivnnI sst ert. 
The lanniihlg pr,,ccss rejuirts tilt bulk ()f the nec InanhamlncVi1cn slillS. 

The total prain s ,caflicr been dc,Cribed a A] ,(.d 

VSSarv 

Feedlbck serves as it basis klr clpini. and colt linuing utdatling (dl pl.dcniIlP. 

Feedback is ,1 tWo) t.VpeS: iccting (dc1 tile programl and tv'altalin ,it cillc i 

ol tile pr(gramill ()n the client svsteln. 

Monitoring 

The key to control f tie field stalfl wtrk is rec ,rd-keepimg ci all \\or'k, 

Sht( w'i n planl/re'ised planlactual (see chapter I I ). This f crnlat Alc,1 a1p1lics I ite 
proeCt plan as a W Klc.:\n. plan shild have a lo'lllat sh,,wiig I' (,r.alh lc'ild, 
the plan, the revised plan, and the atlual (late and Vcclunc (,t ;acMmll)lishltctet, 

totether wiith a final c)ltn lt bril explanation (d Illte dk.I'iicr s Ic'IIill plan. 

Repo)rts should be kept to a inininitim: po clrifl'liccrsst.hld rctliutlv 
coitsilt with stthor'dinales and look at their reco'rds. Once or ' t' ,iTea \t1V 

hw)\Cver, it is usL'ul to halve i talliar rcplrt (tt tile project. The loritiat should bc 

roughly the sane as tile annual c(nlllS clP IM praticn plan, bul it 

sluld show%revisions which have ctl ImaldC ill lle plal, and actual cc ,lalisit­l 

nients. That relrt nli:ht alsc include the (1'.I chart, with lirae, .,ih ,\vitHa actlivil\ 
finished to (late, plts some ibrief c(Imncinlts ,cithe pinlt ,whichl ct pr,.heI has 
fallen behind. 

I I(\ c\ n t e ectsCCl" a project he reIrteclle? lucres ill" easy dirct way o' 

measuring the increased production and inccmne each year that ar'cdir', i rests 
of the project. Let us set that ptcblein aside li" a i1otenitt. (;,ill. back to- basik 

systens termlls, we can nreasure the volumie and ov 'rag' (1 .a prjecl. Thte.t are 
direct task )utputs. l)ata are easy to) cblain ()n tihe ntliber of ccals issued, ithe 
coverage factor, Mnd On the (Ituatltity ()I fertilizer andtil ctlr supplies and 

eC(Ui)lnenflt sold, the volune factor. That will givc Us a basis Itlr il5.e'sSiig lil 

.ficiency ()f the prc jcct, i.e., whether the \\'Irk was dMe at the Axpctled c,,st in 

time and m11onicy. 
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Evaluation 

But did the project get real results? )id it change the state o the system ( I' 

the clients? )id the farmers covered actually grow more crops and earn mlnloe 
ticome as planned with the inputs they blLght? Was the pro.ject l/.'[;-cli'e.?
 

Crop Stalistics alone 
 will not tell. Ati increase inproduction may be die lo 
the projectl, or it iIv be tilletow\\'tler or totacreage shifls in responise to price 
expcC tati )ns. 

l)ircct p)rtjcit cl f'cCi\VetCss can only Ie evaluated by sltlislical sampling. A 
sampling r' ol)duction ulI yields ott [irmas co ered by the pr.jecl, against a
 
sampling of comparable farnms not covered, will provide 
 figures oil incrteaseld 
production and intcome for the average 'aritl covered. Such a satmple survev will

also indicate what practices 
are and are not beiing adoptcd. Sampling cail also g-ive 
a figure for the average hectare converted to improved practico.'s, otn a pr, ject
 
which is coInvert ing firms gradutlly to an iuiprow systm.
t 


Therse Unit figures, averages 
derived froml sampling, call thell b Illtil)lied I)h' 
\'ol>tlll coverag fitnresand to estimate tile total ittcreast, in pr(ltt and
 
itconlC resUlting fro0m the project. 
 In sum, there are tI Fornulas for evaluation: 

l)ata on the Books x Statistical Satmple Summary l'altatiot 

Incracascd Production CurrentLoans Issued x 'cr lFarm Increased PIrices 
= Producti i x 

Increased Productitn Incrcas,'d
Supplies Sold x ler I lectare Income 

Replanning 

Many issurmiltions and estimates based on very limited data are used
 
throttghoUt the planning process. 
 As plans go into actio l nally of the costs, 

coefficients, task requirements, manpower reqturcments, and activity lines pr\,e 
false. ForI u nately, plannitg according to fro'mlts recommended in this btk can 
easily be revised t)relnect lessoms learned and new realities.
 

Wtk-l)v-vcek scheduling by CPM is highly vulnerable 
 to rapid obsolescence. 
In a typical aplication of CPM to a basic agricultural pr-ijcCt, things may go 
Snioc Itlhly (Idturing tile first third of tile campaign. Time may be Iost. here and there, 
bht ilhte
CPNI tool helps managers focus eflorts enough to stay on schedule along 
he eitical path. 
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By the middle (' tihe campaign, how ever, Iwo) things ,ire likely I()bc 
hdappcning. First, delays oii noncrilical paths eat tp all their slack, making stveral 
p)aths "critical." Second, projeci manges Find iinlprl'lit tasks that wre 
cO)lletelv (verhlked. Such ctnlllingenci s caln nil with1ml a generalu.suiabl m 

revision of tllisc'hedule. Additional lines call e drawn on tihe nIietwork to 
 reflecI 
)aths of additional tasks. 

By the last third of a typical al)l)licai lo, liwever, ii is usually nceIssaryl It) 
ievise tihe schedule. So) many things have gone wronM that it is nceSarv t e( in '' 
the logic: of the nctwork, to rsepuence the remanmilng lasks and elll.s, atdi to 
take stoic unlesired but unaoidable risks in ilc scheduling. l'ven tile best 
ln'rticcts look nessy (oin a CIM 'lhrl as the\ enter their final phast,. Bll it is
 
prec'isely bv aylin this nmessiness in] all its i'lli'icat ilons 
'ult (lPNI ille'rtaSI's ihCe 
ability (od l'iec'Ct Imll eS to coll)lete. Ithir pIro; ts sutc '.ssfully inl spite ofI* 

till foreseen dcllas and mishaps.
 
iitii"
arflanninig 'oriiallts should be udl)ated aniiuallv, al.iin Ot lessonS) 


- and evaliatii (d'of mnitolri ng feedback. In etach year prJ.ject pcratlioni 
,
l'cdlb.ick should p)rIo'id better Jlallnil!g dLitl, and betch temneimi'iCal bas's I'or theC 

I1.X t Set (i assin)titInS and eStillltCs. 
Thus planning, like polii'anking and coping, is i cmii ispitess. If 

l)TClCr Ilalnagill tools i b',lit aie Lsed, Ill bc improvwing proess. Jlsi as the 
prowess of'basic agricultural devel pinletcln tillitwislv in poi-the( pcratiili (1' 

5 basica n rapI gran 
management can 

the fallers, building Success upo1n success, b riC'ltu'iC 
build oi" success and lay the bast for broader ind moire effective 

developeneit ---prvi(ded it uses adequate tols fr'm the still t. 
With proper inaiagementcu and cc)ni'tr 1 metiho(ds, devel)pnien l p()ssi)ilit is 

are enlarged in spite of' limited resources and taleit. With method and discipline, 
simlife proigrains can provide tile suCcss exi)Cl'ie'ntc and th instit Ition)uilding 
which can lead to( bro)ader and d(eepei devel)pint. 
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API'END)IX TO CIIAPTER 12 
CRITICAL PALII I IIOI)--S'iANI)AID COI)E

A STANI)ARi) ALl3 lANNENONIC COI)E OF EVENTS FOR RURAL. I)EEALOIMEINT 

CODE SYSTEM 
First Letter-Igeneral type of activity or task 
SecondLIetter -nore precise task descriptor Work 
Thihd lt tter- speciflic event Package 
FI ISI'-LIT R COE).S 

A = .\grecmn'ts or .'\thlori'.ations to he negotiated
B{ = Buying= C Const'uction 

1) - l)enonstration 
1: I'valtiation survey or study 

= F Financing, other than by agreement 
G. (;rowing, oi crops or aniials 
I lI)IIle lntatiol inI the IrurA COt 11mtlit ics 
i , land clearing, irrigating, or othei irlir)venient 
NI 	 .Markcting 
) Organizing. or a cominitt,'C, agency, coop,. or enterprise 

P Plall or ProcedurC ifreparatioll 
R Regulation 

S Staffing 
T = Training 
N Lxternally determined date 

CATI.LIG OF EV ENTS 

FI RSTL'TT.II. R SECONI I.LIEI;ER 111 RI )ITTLIR 
A Agreement or B = Board I) I)raitt-d 

Authorization C = Committee 
1) = cpartment 

() 
1t 

()rigi. intiog office approval 
Bilateral .!pproval 

I = International C - Conmnit tee alpIroval 
M =Ministerial I: Final appt~roval 
1P = Private 

= B Buying , I:-(lul)nteilt R RlmctreirCenms (Ictcrmmil1,d 
F = Fertilizer S SpLccihatiomis writtti, 
I1 I lerhicide C) Ordered 
N I Machinle C :Confirmcd 
S Sced or Sire I' Produced, ready to ship 
V Vehicle W Warchoulscd 

A = Arrival oil site 
I Installed 
I) = I)jstributed 

Construction B Bridge I. l.ocat ionl dtermined 
C Clinic 1) t)csigt C0olml)Ctcd 
I) =l)an A Authorized 
F Factory T Teleders invited 

=I I lousing C Contract let 
.N = Meeting NI Materials ordered 
0 Office F Foundation complete 
S School S Strocttrc/Surfacc complete 
W Warehouse I Interiors conmlllete 

0 Occupied or OCperatting 
*The second letter should he modiHe(l to describe the task or a( tivity. 
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1) l)emonstration R = Results L = Location decided 
PS Practices C = Cooperators secured 

1P= Plowed or Planted 
If = Harvested 
V = Visited by farmers 
R = Reported and analyzed 

E' Evaluation E. Effectiveness B = Begin survey 
F Feasibility F = Fieldwork completed 
L Locations 1) l)ata collected 
M Means available P = Processing of data complete 
P Problem S - Submission for comment 

= A Approval of report 
F Financing B Budget N = Needs determined 

1. Loan S = Source selected 
j= Special und C = Commitment received 

I) = l)ocumentation complete 

R = Release of funds 
G = Grow Use initial B = Born 

of the crop 1 = Land prepared 
or livestock 1) = lDistributed (c.g., calves) 
variety 1'= Planted or Plowed 

= C Cultivated 
R - Ready for harvest or sale 
II Ilarvest ed 
S Stored, Shipped, or Sold 

I mnplementation 1)= Pilot Village V Volunteers selected 
B = Beginning Village P3= Presentation of Program 
E = Ending Village to villagers 

S = Survey of farms or land 
0 Organize farmer group 

R Requests for assistance submitted 
A = Approval of requests 
I) l)istribution of material 

U Usage of material 
F Followup 

1, Land C = Clearing R Requested 
C = Conservation S Surveyed 
I Irrigation A Authorized 
P Plowing 0 Ordered-tractors or service 
T Tcrrassing E Equipment on site 

B= Basic earthwork complete 
F Final earthwork complete 

U = in Use 

M Marketing Use initial S = Survey market 
of the crop P = Price determined 
or livestock G = Growers engaged 
variety C = Contract signed 

%V Warehouse capacity engaged 

T Transport arranged 
1I Beginning shipment 
F Final shipment 
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0 = Organization A = Agency 11= Purpose approved 
C = Committee or S = Structure and Staff approved 

Coop or Club C = Call for first ineeiing 
E = Enterprise 0 = Officers elected or appointed 
P = Primary society F = Functioning 

P = Plans and G = Guidelines 1) = Drafted 
IPocedures M = Manual orders 0 = Originating agency approval 

P Project (multiyear) C = Concurrences received 
%= Workplhn (annual) A = Authorizat ion complete 

R = Regulation C = by Circular 1)= l)rafted 
1) by l)ecree 0 = Originating office approv.dl 
L by Law NI =Ministry alproval 

C = Cabinet alpproval 
I. = Legislativc alpproval 

P = Publication 

S = Staffing A Advisers A = Requirements determined 
C = Clerks 1)= l)ocumentation complete 
F = Field Agents P Publication of Position 
P = Professionals N Nomination of candidates 
S = Secondments A .CCep)tane of (an(lilatcs 
V = Volunteers C = Contract signed 

0 = On board 

T= Training A = Academic NI = Material prepared 
F = Farmers 0 = Organization completed 
NI Managers S Selection of participants 
P = Professionals P =lrccourse orientation 
S Subprofessionals B = Beginning of course 
V Volunteers E End of course 

X = Externally As determined by: B = Must Begin by 
Determined C = Crop season F Must Finish by 

B= Budget cycle 1 = Earliest possible (late 
1, Latest possible date 





13 
The Organizational 
Dimension 

l*verything in thi. book has ,rollnizatho ia iniplicati -'.s.Much has been said 
aibout thenim lit onc pla_'c o1r ;tnither. Ill this CIIapICr wC present a techniqu teI'r 
making detailed descriptions ol1* the organization ot p'wjects and programs ol 
tgriculturll (cvclolptnet. More precisely, we here examn inC Wit' aset/) (' W1hat ite 

0rganizaition of an agricultural dC'Clve mlcnt C'Irt is. This aspect is a conilnnaliom 
of the structures andfunctions necessary t() design and implement a prograim. 

A large tutther oh' relationships and activitics are necessary or amnelectivc 
agricultural prog1, ram. These relationshils 111d acliVitiCs do( no l,i ncatl" with in 
the l'orinal l'rauiwork of any otic , rtalization. Intense Ctrls are rltenil'td' to 

solve the organizational problems of agricitltural (edcp)mtent b\ c rciting s(,tnC 
kind of* "autonomous ageticy" to take charge and do everything, and thus it) 
eliminate the need For interagency coo(,rdination anld coopertation. 

These eflorts are doomed to failure, except occasicnally It cr very sn1ll 

programs otr pilot priects. TheyV hail becautse it is pract ically imp, cssile toI cre;tc 
ul effective autonomous organizatinnfor agricultural dcvCllmcnt. Such an 

organization is bound to invade the notnal jurisdictions of' other agencies. 

There is no way to escape the power oh ministries o1 Finance and planning. It 
is oltet impossible to completely bypass the au thori ties of' territrial govertnent 
units such as provinces and districts. So agricultural development Iaccs the 
problem of* designing and implementing a syst,'m of action which involves 
rclationships and activities among several dilTerent sets of l'ottal organizations. 
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One aim ol this chapter is to make this point utterly clear. The kinds of' 

action patterns essential to eflective agricultural development eltorts will be 

described. This will make it possible Ior you to think deliberately and clearly 

about these organizational matters. We shall present a technique l')r mapping 

relationships and administrative activities typical of an agricultural development 

el'I rt. In principle, this technique can be used Inot only to map l)but also to help 

rationalize the working organization. It is important to note, however, that thiis 

presentation of tile organizational dimension ol agricultural developnent is 

incompleic. It deals with struclures and functions. It does not address tile more 

basic problem o, incenthes and inot haions. 

To plan a rational system of action on paper will not necessarily produce it 

in fact. If one does not know what such an arrangement looks like, there is n, 

way to, produce it. But l)LIiis are not seif-fulfilliig. 

Our)presil t task stops short ()I' attacking dilicult and complicated problems 

or motivation and incentives which (along with resources) are necessary to 

convert paper schemes into living sysicins.This chapter poses several quest ions: 

I. 	 flow can wc think in cfl'cctive and practical terms about the organiza­

tional dimneiision 1"agricultural develpmcnt? 

2. 	 1low can we port ray the organizational structures and Functi,,ns necessarv 

to design and implenent a program? 

3. 	 flow can we determine the possibility of organizing and operating the 

neele(l action system? 

To 	address this last question we must examine the organizational require­

ments for Ont" proicct or program. These can be idicntiried by making an 

organizatic iw responsibility chart, and then asking: In a particular situation, is it 

probable, or even ptossible, to meet the necessary conditions of an elfcctivc 

organizational arrangement? Can the essential structures and functions be 

established? Are the needed incentives and motivations available? If the answers 

are more negative than affirmative, serious issues are raised about the soundness 

of a project or program which may be otherwise economically and financially 

sound. 'The importance of' these hard questions stems from one hard fact: More 

prjects and programs fail for c rganizational reasons than for any other. 

MAPIPING A SYSTEM OF ACTION 

Conventional organizational charts, which show the formil structures of 

organizations, are useful for some purposes; but they ignore many important 

realities. They (Ionot, for example, show in fonnal working relationships. They do 
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not describe the complex flows of activities within a single organization. More 

important, they do not describe the activities which How across the bIundaries oIl 

two or more organizatiins. Tiis is particularly important in the case ,f 

agricultural development: the ield stal'fs ol, several organizations in iist usually 

cooperate oin a significant number of farms. 

The Problem 

For country X,Diagran 13. I presents the general structure 01f its agricultutral 

services and the ,,rganizational chart oi' its Ministry of Agriculture. The structure 

combines Icatlures found in I'ralcOihCe aiid aigloq)hine cotilries, and is 

generally rcpresentative. oN,ote that the extension and co Cperative staffs are 

lonmally united only at tli I'l of secretary -general. Recognize that these stal'Ifs 

also have working relatilnsh il)s outtsidC the minilistrV with co( pealti\'es, with the 

agricultural development bank, with marketing boards, and with the Iical 

administration. In many cCountries tile list (4 relevant ininistry field stafIs, special 

agencies, anl parastatal bodies involved ill agricultural del\'ohlnCI n t is iMich1 

longer. 

Many developing countries have tried to,find means of integrating these 

complex structures by setting up: 

1.Provincial-level interagency committees, which can consult and Solvc 

SOmc conflicts, but which have little Or no Power. 

2. Special provincial or regional coordinators, who se ai thority ,,'tiin 

conflicts with authorities of'the variolus departments. 

3. New rural development agencies or parastatal bodies, which teind to: 

a. duplicate ministry field staffs; 

b. compete for scarce manpower and talent; 

c. undermine established I'unctions of the Ministry ,1Agriculture; and 

d. create the same con fusion and conflict as the special coordinators. 

The Beginning of a Response 

The substantive problem is to establish an cflcctive system of activities and 

relationships. To examine this problem, it is necessary to have a better map oI lhe 

necessary action system than a conventional organization chart can providie. This 

will not solve the substantive problem, but it will enable uis to describe it, to 

diagnose its features, and tol find possible solutions. 

The technique prescnted, Organizational Responsibility Charling (ORC), is 

truly a type of mapping activity. A territorial map presents a vast amount ,,f 
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material in highly condensed form. (Think of the number of words required to 
write a description of the relationships and connections between four or live 
places in a country, in contrast to the succinct statement which a map pr(ovidths.) 
Similarly, an organizational ma ) condenses a large amou ntI of relevant inform a­
tion. A territorial map iigh t present topographical data, Sll , transport 

arrangements, or display the locations of. key structures. The organizatimal maps 
used in this chapter present in formation ab)ut the locations and tile relationships 
of' functions and responsibilities. A territorial map i11ay tell \0ou that "yvu can't 
get to place A From place B." An organizational map Might indicate that certain 
substantive relationships, important to effective action, are lacking. Mapping is 
not problem solving: it is a form ol description which may provide the basis I'mr 

problnem solving. 

Basic Features of ORC 

Organizational Responsibility Charting (ORC) identifies tile organizational 

elements involved in getting a job done. It also lists the I'unctions of' each unit and 
indicates who is responsible for each task. 

Table 13.1 represents core ORCs fOr the basic agricultural development 

ef'fort in country X. Note that they have the following leatures: 

1. There is m ORC sheet for each field of activity. The tables in tile text 
present ORCs for planning, extension (including the coordination of work 
scheduling), credit, and supply. Other relevant Ministry of Agriculture activities 
Would include research, marketing, irrigation, land development, inechan izat ion, 
and agricultural education. The ORCs for personnel, finance, and general 
administration might be common to all ministries of' the government. 

2. Positions are listed hierarchically across the top of the chart. Each field of 

activity has a given set ol' players. Those in the ministry are listed hierarchically 
across the top, from left to right. l)epartments with high-level roles are listed to 
the left. Positions in other relevant organizations are listed to the right. A position 
is a role rather than a particular individual or post. One individual may play 
different roles. 

3. Functions and tasks are listed. The actual work or steps of work in the 
area are broken down into tasks. On the charts, each task is identified by a 
number. The types of' activity necessary to the performance of each task are 
indicated horizontally ;tcross the chart by symbols which also specify who is to 
perf'orin each one. Tasks are grouped fo' convenience into broadcerfUnctions, and 

tasks are listed in a combination of sequences: 



236 Implemeni o Planningand Control 

a. Importance and Frequency. The most important and least ireqtent tasks 
are plnced at the top of the ORC. Less important and n ore frequent tasks 
are l)cated below these. 

b. Time sequence. 'Tasks are listed in the orler in which they shoul be 
done. 

c. Policy-lanning-Transactions-Coping. Tasks are arranged by their 
contributidons to these broad categories or efrt. 

4. Tasks-Position Relationships (TPRs). These are noted at the intersections 
of the task ine ain([ the position cohumn hi aca rdance with a code given in the 
uppet- Icft-hat(d c(nmer. TIRs state precisely nho is supposed to o what, within 
the matrix of organizati onal units and necesstr- tasks. 

MAPIING 'IASK-POSILiON REIATIONSIliPS 

Action (A) (see 'Table 13. 1, the symbol ,I in tile tipper left-hand area, and 
the symbol its it appears at various places in the tale) includes gathering 
necessary ficts, drafting necessary documents, and consulting with others. A 
includes responsibility for tran'sactions by dealing directly with the individuals or 
oUlside (Irganizations inv ded. )n podicy tasks, A inchldes recognizing when 
policy decisions sho uld be brotught to the attention of superiors, and gathering 
and preparing Ihe rele'ant facts and (foctumn ts. ()n planning tasks, type .1 
activity covers responsibility for gathering relevant facts and dratingh all or part of 
thet plan. A-type activities include analyses and Collpuation of res turce 
requirements. On trouble-sh ooing tasks, A includes respo)nsil)ility for any" direct 
activity necessary to stolve the problem. 

l-elps (1-1) means suplI)n)rtiln*g responsibility for a minor part of Action,
 
generally at tile request of and coordinated by A.
 

Must Be Consulted (C) indicates that the person in this position must be
 
inl' ,rmed belfo re actitn is taken tn Alow 
an expression of views. If suggestions are 
not accepted Iby A or 1), C may shift the matter to a hi her level. 

Technical Coordination (T) covers the responsibility for specifying the 
technical rctireinents anl the fIorm of1 the action. It includes C. 

Initiates (I) means responsibility for authorizing or reqluesting A, the 
necessary action on that particular task. It includes C and may include 7; if no 
one else is mAssi.,ned that T'PR. 

Expedies (E) covers responsibility for accomplishing the action on schedule. 
E includes tile ftinct ini or keeping close track of pi ogress and bringing delays to 
the attention o f superiors at the earliest possible moment. 



l'ABLE. 13.1 ORGANIZATIONAl. RESPONSIBILITY ClIART
 

Area: 03-01: MINISTRY OF AGRICULTURE-I' ROG RAM PLANNING Date: 30 Aug 1972
 

LkPositiofl Relationlshi[p Code ____ Plan Office Department of Agriculture __________________________ Coo l) )ept 

Action 
Must Be Consulted 
Direct Supervision 

Expedite 
General Supervision 

M: 
S: 
T: 
V: 

X: 

Merge Requirements 
Signoff 
Technical Coordinate 
Verify by Spot-Check 

Approve Policy Exceptions-

-

"4 

.. 
-- " . 

5. _J 

---------.-

-. = -
.. .. 

== - '= 

E 
--

'- z- -- - .. " . r 

-

.7 " -1.- -" 

-

' 

Initiate Action *" Optional or Alternate - . ., , - - . . 

Functions and Tasks 

-10 

-20 

-30 
-40 

Overall Programmiig 
Major Policy Guidelines 

Annual Planning Guidelines 

Multiycar Program Submission 

Annual Program Submission- Ministry Budget 

S 

S 

C 

S 

G 

; 
S 
S 

I) 

S 
S 

A 

T 

M 
M 

C 

G 

C 

C 

C 

A\ 

1) II 

II 

C 

C 

C 

S 
S 

C 

1: 
1) 

C 

A 

A 

C 

C 

A* 

I1 
A C* C 

C 

.A 
II 

A C C 

C 

C 
S 

S 

C 

1 
1) 

C 

C 

A 
A 

C* 

C C* 

-10 

-20 

-25 

-30 

-40 
-50 

-60 
-70 

-75 

-80 

-85 
-9) 

F-tsic A ;ricuItural Zone Pllans 

Zoit,: Definition 

Zone Modal Farm Acreage-Yield Model 

Zone Modal Farm Labor Input Model 

Annual Price-Market Projections I)%-Crop 

Modal Farm Optimum Progr:uns 
Promotion Strategy Guidelines 

Storage & Working Capital Requirements 

Nfultiycar Operation & Financial Plans 

Multiyear Plan Description 

Annu;al Project Plan-lxtension 

Annual Project Plan -Supply & Marketing 
Quarterly Plan Adjustments 

S 
S 
S 

S 

T 

S 

S 

S 

S 

S 

S 

S 

S 
M 

1) 

G 
G 

G 

G 

S 

G 

G 

C 

1) 

I) 

I) 
W 

C, 
A 

.\ 

A 

A 11 C 

I) 1- C 

C C 

C C I1 

C II C 
I. 

I 1'. C 

I) A 

1).\ 

1 C, 
T C 

S 

S 

S 

1) 

C 

G 

G 

C 

C 
C A 

C 

C 

C 

M 1) 

I) C 

C* 

C 

C 

C 

C 

C 

II 

A 

11 

A 

A* 

II 

A 

C 
C 

C* 

C 

C 

C 

C 

A 

11 
III 

11 
I1 
If 

S 

S 

S 

G 
C 

C 

G 
G 

C 

C 

C 

.\ 

M 

C 

A 
1) 

11 
C* 

C 
A 

A* 

C 

C 

C 

C 

C 

-10 

-20 

-30 

-40 

-50 

-60 
-70 

-- 80 
D 

Special I'rojects 'roduction I'rmoin 

Project Scope 

Farn Economics Analysis 

Price & Marketing Projcctions 

Promotion Stratry Guidelines 

Supply/Markcting l'rocedurcs & Staffing 

Multiy-ar Operatio:is &- Financial 'lan 
Annual 'rojcct Plan 

Quarterly Project Plan Adjustmcnts 
Special Projects-- l'roccssing & Storage 

S 

S 

C 

S 

(* 

S* 

S 

G 

S 

S 

S S 

S 

I) 

G 
G 

G 

1) A 

A 

) 
T 

1) 

.\ 

1. 

. 

.\ 
II 

C 

I1 

C 

G 

S 
S 

1) 

C 
G 
S 

C 

C 

C 
. 

M 

C 

II 

C 

A 

II 

II 
I1) 

C* C* 

I11 C, 

I11 

W IC 

.\ 

.\ 

: 

W1 

II 

II 
A 

I1 

CI 

II 
II C 

C 

GC 

C 

I) 

C 

A 

C 

C C* 

C* 

A* 

C* 

A* 

C 

(on next page) 



TABLE 13.1 ORGANIZ.TIIN.\I. RESPONSIIL.ITY CII.\RT P'AGL 2)
A.re.a: 03-02 MINISTRY OF AGRICULTURE- XITLNSION & FIEL) COO RI)lN.VIlON )ate: 10 Sept 1972 

._Ministr" of Agriculture Loa
 
Task-Position Relationship Code Agriculture l)partment Coop l)ept Cooperatives Admin 
A: Action M: Merge Requirements 

C: Must Be Consulted S: Signoff 
I): Direct Supervision T: Technical Coordinate 
E: Expedite V: Verify by Spot-Check 
G: General Supervision X: Approve Policy Exceptions 

­ .
 
If: Ileell) 
I: Initiate Action : Optional or .\lternate 

Functions and Tasks 

page 2: 
10 Adaptation Trials 

-­10 

-20 

-30 
-40 
-- 45 

-- 50 

Policy Guidelines 
Long Range Plan 
Annual Technical Guidelines 
Annual Plan by Zone 
Annual Plan by District 
Secure Demonstrators 

S 

S 

S 

G 

G 

S 

S 
S 

E I) 

1) A 

G 1 
S; 

A 

II 

A 
1) 

If 

l 

M 
E 

C* 

C 

C 

C 

C 

C 
C 

II 

II 

II 

C 

C 

C 
C* 

C 

C C 

C* 

C 

A 
T 

C 
(; 

C 

1 
I* 
D 

:* 
A 

C 
C C 

-60 

-70 

-80 

Supervise Demonstration Trials 
Evaluate and Report Results 
Summarize Results S G C M T C 1) 

G 

A 

C 

C 

V 

1" 1) C* 

If 

G 

A 

1) 1f* 
A I1* 

If 

C 

C 

A 
If 

C 

C 

C 

C II 

C 

If* 
II 

20 Basic Zone Project lxtension Preparations 
-10 Polic .Guidelines S G I) E A If I1 C* C If
-20 Overall Technical Guidelines S G I) A ii C C*
-25 Tcchnical Guidelines by Zone G T T* ) A I) A C C 11-30 Preliminary Project l'lan (from area 03-01) 

C 
IA C C-40 Critical Path Schedule of the Annual Catnpaign 1 G 1) A C* C* C if C-45 Zone Field Staff Work Schedules T I) A If1*-50 Materials for Staff-Training 

G T 1) A A I I Ii-60 Conduct of Staff Trainiing--Technical 
G G A If I1-65 Conduct of Staff Training - Campaign Operations 

ii 
G

-70 Schedule Revision 
V 

30 Basic Zone Project Extension Operations
-10 Presentation of Package to Society Committee G 'I A 11 C C C C-20 Presentation to Farmers-Organize Village Meetings 

CC 
I) If-25 Presentation to Farmers-Ilold Village Meetings 

C C C A C C If 
A If II I1 C C C-30 Select Demonstrator Farmers C 
A if C If C C-40 Lay Out Demonstration 

G 1) A II C
-45 Supervise )emonstration
-50 Commune Level Field Day Organization V (;) A C C CG l) A C C CC C If-55 Commune Level Field Day Operation 

1) . II C-60 Village I.c.ei "ield Day C C C 
(; A II II C C II-70 On-Farm Skill Training 
G I) A Ii C C 



TABI.E 13.1 ORGANIZATIONAI. RISPONSIHI.ITV ClII.RT (PAGE 3)
 

Area: 03-03 MINISTRYOF AGRICUITUIU-- PRODUCTION CREIDIT Date: 2 Sept 1972
 

Ministry of Agriculture Coop Bank Cooperatives Local 

Task-Position Relationship Code Agriculture Dept Coopcrativcs Dept Prov Local Adn 

A: Action M: Merge Requirements 
C: Must Be Consulted S: Signoff 
D: Direct Supervision T: Technical Coordinatc n C 
E: 
G: 

Expedite
General Supervision 

V:
X: 

Verify'byI'olie hcce
Approve P'olicy E-xceptions 

7 
- - - . U 

II: Ileip -

I: Initiate Action *: Optional or Alternate .- - " . . -. " .------ -

Functions and Tasks 

10 Registry of l'rimary Societies for Crvdit 
-- 10 Policy Guidelines S SS C C*C G 1) .\ II C C S C C* 
-20 l'roccdures for Registry S I1) A C II C C 
-30 Application for Registration C 1 G 1 S 1) IE 11 C I A 
-40 Approval of Societies for Registration C* N (; I MA I C C 
-- 50 Maintemce of Creditworthy So(ictics Registry (; 1) A C C 
-60 Individual Borrower Registration C4 II ; 1) x A M I C* C 
-70 Action on Societies in Arrears C C S A I1 G I) C C C C 
-80 I)ercgistration of' Societies C C x C; I) C A C I II C C C 

20 Annuial Credit Programmiii ing 
-10 General Policy on Credit for Agriculture G C S I) A* I .\ I C C C 
-20 Projcction of Annual Credit Requirements G I) S S C T C C NI C I C A II 

(from area 03-02 pus non-project requirements) 
-30 Annual Credit Allocation to Projects & Provinces S (; S S T C C C C I .\ MI C C C 
-40 Quarterly Aditstit'nts in Credit Allocation C C C, C C G I) MI A C C 

30 Short- Ierut IxTndiim: 
-05 Primary Society !ndlents of Requirements C C S 15 . (; V C N .\ II 

10 Union Indents of Requiremnts II (; NI I) II S .\ 
- 15 Releases ot [unds to tnions G I .1\ C 
--20 Releases of lunds to Prin,ary Societies G C* C I) A I 

3) Solicitation of BorrTowers tare.a 0 ,-t2 on projects) I) A A T .\ II C C C 
-40 .-\pproval of BrroN ers II (; V N .\ II C:C C 
-Sf1 Release of I-tintls &- Material to II1orrower, A C 

60 Followthrough Sulp-rvision of Use of l.oan I) .\ C V C_ C C 11 
- 70 Collection of Re!payments II ; I) C A C C 
-80 .\ction on lclimunct Iorrowcrs -preliminary ([; T I C C A 
-85 Actiotn ott1 I-inutltItM liortoivcs mtajor G 1) A x I C 11 C C II C 

4(1 .Mcdium- lrn &- t.mnpichceise landint 

-- 10 P'rclinin .r\ IK'tl, J I tesirt (rIol artla 03-01H 
- 2) Final Paxs l t I crimn C C IIll1 x G; .\ C II C C* C. 
-- 30 R I tmnds . I) Ateleaseof to Inions 

(Icon till uc I I 



--

TABLE 13.1 ORGANIZATIONA.L RtLSI'ONSlBIArY C]IART (PAGE 4)
Area: 03-04 MINISTRY OF A(;RICULTURE -SUPPI.Y Date: 15 Sept 1972 

Ministry of Atriculture Cooperative Unions
Agricultural Iept Coolwratives lept Central Province Local LevelTask-Position Relationship Code 

A: Action M: Merge Requirements
C: Must Be Consulted S: Signoff - _ 
 .
 
D: Direct Supervision I: Technical Coordinate - -

-

E: Expedite V: Verify by Spot-Check 
_ .--.
G: General Supervision X: Approve l'olic, 1:xccption 

­

-If: Help Z-
I: Initiate Action : Optional or Alternate -z ' Z; "- -.
z
 

Functions and Tasks 

10 Polic%
 
-10 Long-run Sources of Supply 
 G C \ C C C C C C" 11 C C I*-15 Immediate Sourccs of Supplv C 

C* 
) A C C II-20 Product Technical Standards S 

-30 In-Country Inventor, Levels 
A C CD II 

C C C C G 1) A If-40 Channels of Distribution C C C C CC C C C C II G 1) A C IH C-50 Prizing of Supplies CC S C C S G I) A-60 Subsidies on Su)plies II C CC C C S C C II C; 1)A 
 C C C 

S1 Planning (combining project & non-project)
 
-10 Project Supply & Equipment Requirements
 

(area 03-0 1)

-20 Long-Run Requirements Projections 
 G C S 1) I S C I) A C C-30 Annual Requirements Forecast by Region C

C G 1) A II C C 
-35 Annual Nat. Supply Plan 

(including allocation to provinces) C S S C C C G 1) A II C 

J 
C 

30 Procurement-Central Union Importing 
-10 Final Technical Specifications 

-20 Quantitites &-
 Delivery Specifications by Quarter IC II1)
 

-30 Preparation of Call for Tenders I C* G 1) A C
 
G I) A
-40 Tender Review & Approval 

CI* C
X 
 C C C II-50 Direct Negotiation A 

C C-60 Expediting of Shipments 
X 

)A
 
If* G I) A
-70 Arrangements for Storage C*
 
C* 
 G D A * 

40 Procurement-l'rov. Unions From Private Firms 

50 I)istribution 
-10 Prov. Union Quarterly Inventory Plan
-20 Current Prov. Union Inventory Maintenance G If I) A C

C. G,-30 Deliveries from Central to Prov. Unions A
 
C; 1) A C* 1 I


-40 Primary Society Orders 
I C* A-50 Deliveries to Primary Societies


-60 Deliveries to Farmers 
 E* E G C A ICC* El G AII C C* C
 



The Organizalionui Dimension 24 I 

Nergc Requirements (M) may apply if several indiviluals have jurisdictinm 
over action on a planning or policy task. Al is then a resp ,nsibilityIfr collecting 
and documenting the work of the various As. It includes a fur ther rcsponsilbility 
Ir seeing that all the elements arc cocsistent aind c mcpatillc with ile r)csotin'ces 

available. Al involves necessary consultation to eliminate inconsistencics or bring 

them to the attention of superiors. Al includes C and may include . 

Direct Supervision (D) refers to responsibility I'mr overseeing .1 Closcly 
enough to initiate corrective action in a I'ew days. On policy and planning tasks, 1) 
includes close review and approval of work. 1) may be responsible Ior cc msuliing 
Witlh superior Cs. On transactions and r1oui)hl-sh,,ling, PI must approve all 
inlividual actions which may be in exception to policy. /) incldehs 7./,I E, and .11 
if they are not specil'ically assigned elsewhere. 

General Supervision (G) c' cvrs responsibility I'r versec ing .1 and 1) in order 
to evaluate overall performance and the problems being' enceonntered. (11 policy 

and planning tasks, G includes review and approval o dletails. a)n itransact'i oanc 
tro uhle-shootiing tasks, G inv lvces pe:iodic work reviews and reccommendatious 

about longer range action to solve probIlems. 

Signoff (S) covers responsibility for approviilg all policy and pl:inning 
slb)miSsions of a task withot necessarily reviewing the details. A purs ll 
perl'orming S may apprlvC an action on the basis of t brief explanation f'roml 

G or . 

Approve l'xceptions to Policy (X) covers responsibility I'or revicwing and 
approving any trouble-shooting, transactions, cr plans li in accordancc with 
states policies. 

Verification by Spot-Check (V) means checking into t small sample ()I' tihe 
plans or transactions o Ia large-volume task to see if standards are being met. 

Note that all tasks must have an A and t 6' scmewbcre oin tile task fiine, but 
not necessarily a D. Thus, line -70 of Table C, "On-Flarm Skill TIrainin g,'"reads: 

Task-Position - -

A: Action - /. . . 

C: Must be Consulted - -

D: Direct supervision- - , r. 
E: Expedite - . 
G: General supervision - 9, -

' 
, .-

\ " -"" , 
Help g: -

-70 On-Farm Skilf Training G;1) A If C C 
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T'e1w lraniZa.ioJnaI Dinmension 243 

For piurJp(sCs (l ORC making, we refer tofour types (,f tasks: 

I.TransactionIs: the actual work ()fan anization dit'(l (h',lings wxitilrm, 


individuals and (altsihL' organizations that produce slilistltntivc re'sults !2,'n.rally 
Oil a i'lmltiile basis. 

2. Planning: rtesonrce all,,talioll and schedu~lingu (,dtransatcti,,ns. 

3. ihicV: the CsIallislnieiut ()Irules and standard p'.cedttr('s or handling 

certain classes 1,f transawtotis. 

11bhe-shotofhng: acti\'il\ 


and 1),licy and to deal With julo(<1resect 


4. T]'r 11( riultinc 1t)0<1rrcL- dt'xid i'-Is lm I&lIIS 

jroIdh's. 

The SCjlIciice ()fInctioi-task listing ,- atn ORC sh(,uld go fri top to 
1)( tt as \%s:,Il t'()1(h 


1. Policy Tasks in rder "Fdheclining gniqrity an iMllr( :Ilce 

2. lining 'iasks 

3. Tiranisaction asks 

4. Trouble-shooting 

I)IA(;NOSTICS 

General Pat tern 

II drafting an Organizational lpcsllnibiity (:hart. it is iniprilnt t)O keep in 
Mind li,' criteria Of(fIfIcCti\'C actions: 

I . )elegation must be adequate t)avoid decision hottlenecks. 

2. The loCLS of control it1St bC VtCliV': ud apnld tri.ter t,cut latsk. 

3. ConiinunicatiOn lutISt be ,idC( 1IitcL'bUt [lt ,,\crlItiidcnittg. 

4. Workh ads inist be wvell istihtbtetl and It OVl)%crll(dIt'niin. 

Ll"xericicetd individtuls itntus nlikt' theI Nst psilch jltdgimilllS ahm. Ilitse 

iattetrs. Tllc (OR techniq clal st help hrling tilt',cS int )lu.at lea: iS 
ORC patterns can indicate possile trmilte spots, bt ftrth'r invtstigai lb ll, 

analysis, and judins are necessary toclarify the rhleni. ()RC Illapping cal 
he used to help det'rmiine the .'iobsiitv ofIa wiItioti. 



244 Inplen enItation Plan nzing and Control 

)elegation 

A healtlhy pattern of delegation is suggested by a steady cascade of TPRs 
'rhoml tipper left to lower right: 

Policy-Major 1)A C C CCC C C C 
Policy-Miiior S G 1)A C C C C C 

I'lanniing--ILong Run S S G I) NI A II C C C C 
Planiing-.:inlaa S S S G NI I) A II C 
IIIanii ng-Qtarter'l S X G I) A 

Transaction l 
'Iransaction: 2 

X G 1) \I 
G I) A 

I C 

TransactioIn G A 

Troullh-siooting--,MNinor X G 1) A I1 
Iroufle-sliooting- Maior X C G C I) A C C 

Tile G, 1), and .1 resl)(,nsibilitiCes sho)ul(d moVe steiadilh' soufIthwest," with a 
sweepl)ck (m tr(-ble-sho(ting. This suggests that high-le'el matters are being 
handledI ail high levels, while less im)mprtant but ref'requent tasks beinogare 
performl ed illthe broader, h iwer reaches (f tile hierarchical pyrid. 

Il diagnosiing and s(lving dclegation problems, two devices are particularly 
usef'ul. Fllhwiiig is a typical case )fa delegation b(ttleneck: the small purchase 
which re(llires Inuhfi iph high-level approvals. 

- 80. Buy Pencils S S S GNI IM)C C A C I 

The first step ill a remedy is to recognize the need for a policy exercise, rather 
thaii to,handle this class ol lecisi ln on a case-by-case basis. 

- 78. Svt lficC Supply lPrcureLeII t l(licy S G 1)A C C C C C C C C C 

80. Purchase Stpplies X G NI 1) A I 

The sec(Iml remedy is to lis inguish between inajim, and!minor transactions. 

- 78. Set Office Supply Pr(wiurnent Policy S G D A C C C C C C C C C C 

- 80. rchaise Suppl ies over"S I 00'll X G N11) C A I 

. 82. Purchase Supplies under S100 X G, A 

Now the man who needs a pencil can buy his own, and the commissioner is no 
longer itvilved. 
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We must note, however, that there is a prof, iuncl difference between 
dialgnosis and Prognosis. ORC call map the prol)lem. It cannot and cilros not state 
the underlying causes, nor tile cures. Unless those causes are undlerstoo d and 
changed, working distinctions between policy and action will not be made, n,)," 
will major and inor transactions be treated ,lifleren.tly 

If an ORC mapping exercise For a irt lictlar eIffort inldicates a high level 0I' 
cell tralization of. many essential elements of the actim system (on tile basis of 
established practice), this raises serious issues about tile organizat ic)l! f*easibility 
of' tile venture. 

There indeed are places where pencils, lighthulbs, and paper can )e 
pu rchased only with top-level approval, and where there is no, workin., concept of 
"eXpenlables" in the administrative system. To modify such patterns, it is not 
enough to note that they are wrong. Relatively ralical shifts in institutional 
norm'n1s Mldir)l'(cesses miay necessary, bill- mi tie llnecess;ll'iJy possille. 

Locus of Control 

E'xcessively ceitralized control (illustr-atCd above) and lack (,f control are 
common problems in developing countries. Loans in de fault, operatins behind 
schedule, idle men and equimlient, anid demonstrations not folh)\w'ed up may 
indicate lack of control. 

Action oni delinqluent loanS is a delicate matter, a policing luniictin which 
conflicts with the usual benevolent service role of. the extcnsio ) field .gen 1or tile 
cool) society manager. Oni Table 13.1, responsibility is given to the village chiefI 
for tasks 30-80 and 30-85. On major delinq(uencies it is shifted back to the cool) 
assistant, assisted by the provincial loan ,officer and the province oflicer. Of 
course, the crux of the matter is to get tile arrangement to actuall' work. As 
noted at the beginning o this chapter, prol)lems o f m,,tives and incentives are 
involved. 

Adaptation trials, function number 10 on Table 13.1, are an,,ther area where 
special control is needed. These trials, more experimental in nature than the 
demonstration of a tested and proven 1)ackage, need higher level technical 
guidance. The action on task 10-50, to secure demonstrators, is handled by the 
village group leader. 

The supervision of the demonstration trials, task 10-60, is handled by tile 
agricultural assistant, who ordinarily delegates responsil)ility or"package demlt­
strations to his field assistant. '[ie assistant province agricultuoral officer for 
adaptation trials further controls this task by verification spot-checking. Ill 
evaluating and reporting results, the level ol action moves back further (task 
10-70). A sweepback of TPRs is designed to provide control at critical points. 
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Cticern ing the credit area (Table 13.1), supervision and action for this one 

function can be shifted between organizations as necessary. For the purpose of 

can report to task supervisors infu ltilling ccrtain tasks, an employee or officer 

another agency. l'ailino to recognize this, agricUltural credlit organizations have 

often insisted o;n fielding their own extension stals instead of working with 

regular extension services. Note how on Table 13.3 the main TPRs sh ift betveen 

organizations: 

Agricultural Cool) Primary Local 

l)epartment )epartmcnt Society Administration 

30 Short-l'erm Lending 

-- 30 Solicitation of Borrowcrs ) G A 

40 Approval of Borrowers G1C A 

-- 50 Release of*Funds and Material It C A 

6t0 Follwthrough Supervision I) A G I1 

-- 7(0 Collection of' Repayments 11 G 1) A 

80 Action on I)elilquents G 1) A 

as noted earlier, a sheer neccssity for theIntert iganizational collaboration is, 

, 1)eratit n of all but the smallcst agricultural development elforis. It does not 

I'ollwh Ihat arranigements p ossible in any given setting. Indeed, thesuch are 

'. liral tradition ,f ailminisiration tin countires, rich well as poor, goesmost as 

against this kind o"cooperation. Once again a hard test is posed by ORC mapping. 

I'rojecl and pr,,oram designers will be wise to examine the probability that the 

given Admiiistrative system is c able of mccting the need. 

Communication and Coordination 

These twt,) administrative activities are often thotttght t be inherently goocl. 

Ihere is oftenit t mptation to assert that everyont:n must be consulted. But 

excessive Ctommnilti on .andl coordination can slow p)rograms to a halt. 

Consultation shuld generally be maximized on policy tasks and minimized 

,i Iransaction tasks. Minor trouble-shooting tasks should be handled with little or 

nIM L'(nlllta.tin; ilaor"trotible-shtotin.t nllOmall)tlntrequire a moderate of 

collstiltationr. 

IT) avoid Cxccssi\e ctnstIllatitn and to distril)ute the workl)ad, planning 

inciions sho)uld be divided into twt) types t)f tasks: m(dulcs, or planning for a 

piece t)1the action system, and synthesis, tt) pttt the pieces tt)gethter. Thus: 

'
 Module :#l1 G I) A C C 
Module #2 G 1) A C 

Module #3 G 1)A C 
Synthesis S S G 1)A C tI If C C C11C C 
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Oil Table 1:5.1, lprogralln plannin,,,, nolte Ihc palternl of functioni '20, hbasic 

agricultural lZote platliig. Tasks -2(0 thi t gh -6 it-r incditles. it tii .hilits 

betw\\een t he Ilanning () lficc, the l)eptrtnt'n of Arictlturc, ,11(1 it, (A,,p 

)epartnent: and cttstiltatioin is litriited. Tasks -71 tlhro u.lh -85 arc sVht-,c,-

putin. the inodttlus together. I lee the patitll oifco, Iuiuliic ion alid ciwwivditlil­

tiiI is ntuchlt ifut', CUinptnchensiv. 

'.lhirts ;t tilt tiatr rly tiIt)(litit R I I ilII tISti'(jltiitlI ail iSCtt , tittc' 

involve excessi\c consuliatiiin. The patmet'i is similar i LILuk ,I dol'mttin: 

Quarterly all Adjustments S C C C (; 1 )t .\ 11 C C C C C 

In principl, th1e s0l1t.in is t ieduce he xilhne of i'eicnstltaiin reqtuired by 

iiis rting paolicy ccrcisc: 

Po lic\ on (uar( rllrv .\djutsttulicmtts S s S G 1) A C C C C C C C c 

(Quirttrl I\lt AdJiusttniclts xN .I .\ 

Where are the key teedts ti tihe cooii'littitin ofl exti'tsion, credit, an1ld 

stllly in th' ()RCs illustratcd in this chapter? They ,it' Ittrtly ii pA (it'alli 

hIla(ig: i 1. 1itl1)('r I coninlltt i llt'C'lieiu s will miak' til) olr lack (d a plait. 

Perhaps even Irlle iilipjiltint ait thict tasks oI Tble 13.1: 20l0, crilical pahll 

schedulihn; 20-45, ield saltl w rk schedilimtg: and 2(1-71, schuitilc i'icsimi. IHere 
tile (leitV' l lCe olliCClitiSI tt Io\iute-lcvel chies olip t' tricuhLtta (iSI 1thc 

all citicUrteid ,thclcics and woik ott .111 ,ICtcl)t.i)C schedIl I lot' alnliu 

caItltiv;''ii. 11 this t allv hilpil)pis, linelt-Ct)iittiilw tJi n itltec iiltetolii citi lie 

ilniilii, , 

Workhnlits 

A long colttiltii of ls atti AS uitt'i ' IoSiiolima iltli'itC ,iMexcessive 

wi ikload. Note, however, the colum ol t ult the ro s oTblIC 13.1 
direct(r (of the central coof .ative tilnioll. Except lot the rcvicw,itnd approval if 

tenders, his is the job (if proctremennt abroad. lie prestuialy has little t(, do in 
other ORC areas. The tt.tal (f a persin's iivolveltictlt in all ()RC ficlds of ,ctlioi 

deterinic wheit er ie is overworked. 

(;.iod ORCs becomlc i guide for citsitlerini tilet shifting of'l's to balance 

workloads. Ilsilr is t here is genuine flexibility to do this, Such shifts Call leavc' 

liniisters and secretar)-gencrals ofIninistries Itr- to concentrate ()It reshapill.g id 

adapting their organizations and pro gramts to chaniging co(ditions, It) neglected 

opportu ni ties and prol)lcnis, and tou the neetls of tutnorn w. 

http:s0l1t.in
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USING THE ORC TECHNIQUE 

liitial Drafting 

Fields of Activity and Positions. The fields of activity within agricultural 
organ izati,,s suggested earlier in this chapter can serve as a starting point. Next 

make a rough list of tile positions. If more than 45 positions are needed, it is 
possible to break a field of activity into upper and lower levels, ancl to treat the 

two as separate but related. 

Functions and Tasks. The best way to feline a task is to list the functions, 

and then try to identily the transaction tasks. From these, work back to the 
plaming an(l policy tasks, and forwardl to the lrouble-shooting tasks. 

The planning and policy task breakcown may tenl to be somewhat arli ficial. 
PO icy is set more often oin a case-by-case basis than in separate (lecisi,,n exercises. 

Nevertheless, the players are (liflerent if*there cearly is itpolicy issue involved, so 
this somewhat artificial (fistinction (doeshave meaning ill ORC mapping. 

'l'ask-Position Relationships. It is usef'tl] to start with a separate worksheet 

for each I'mction. Once a 'unction-task list has been prepare(l and entered on 
worksheets, a few senior people of the organization can agree on how tile 
organ ization works at present. 

)iagnosis and Redesign 

Analyze the various fields o1" activity which are vulnerable. Then sketch 
possible changes by presenting each revised function on a sepauate sheet, showing 
the "before'" and suggested "after" task structures and TPRs. Very often the 
soflution will call for modifying the task list as well as the TIRs. The plausibility 
of prOposed(solutions is a crucial c,,nsideration. 

OCR Maintenance and Revision 

Once each quarter, management should meet to consider organizational 
prollems. Participants in a management committee should first express their 
current organizational con:erns. The officer responsible for maintaining the ORCs 
should then suggest possible revisions which might solve those problems. Insofar 
as these are accepted by top management, new ORCs can be issued incorporating 

the changes. 



T"he Organ ational Deminsion 249 

CONCLUSION 

This chapter, and this entire )Iok, t'i cuscs upon technicuies. It seeks to 

present those techniques, along with explanations and exercises, in ways which 

enable tile user to become a docr. 

Many (l' tile techniqt,CS in earlier chapters have been denmii.strated tihr,mgh 

tile use of real in'o'nration about aspects of agricultuire- e dbtlm., tlw effects (l' 

tra.tctor )lowing, the use od' fcrtilizcr, and tile modilicatimo ('icpihg patnlrns. 

In practice, the agricultural inl'U rma tiii used to design and iniphIiin(:l basic 

agricultural levelopment must fit tile parti(ttlar place where thet ci'Vi t is inMadc. It 

is generally possible to get this inlformation. Much (of it is technical, and mo,st (f it 

can be tested for soundness on the basis of situational knowledge. 

In this final chapter we have dealt with ather basic (linlensioni o1' 

agricultural developmenit---tle organizational dimension, with particular aitenlitin 

to the lunctioIs and relaiinships of' pulblic sector organizati,,ns. lere the 
inlformation problens are dilerent and in ore difficult. They are the pribhei:; of 

knowing how organizations work and Iiiw they might beimade to wiirk. This 

chapter contains the makings of fierce difficulties forw those who) \\'id (esigi and 

operate agricultural development efforts- difficuhIties which go, bcV(md tl 

chapter into realms of judgment and cmcerns with m otivati m and incentives. 

There is little tested technology f'or addressing these organizational priibliCs. YCt 
they confound efforts to develop basic g cil" tue o t an1 ot hers. 

We have shovn hIow to mlp the orgaiiizationld actiimli system in a way nii irc 

comprehensive and condensed than conventional organ izatioin charts. This 
technique is of reld use in identifying important organizational problems. Their 

solutions, however, lie heyon d our capacity to generalize, apart from ile few brief 

prescriptions we have presented. 
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Chapter 5 

Exercise I, page 65
 
ZONE YSv'I';EM
 

POT'ENTIAL INCREASI;I) INCOME
 
FROM YIEI')-RAIS ERs
 

Average Net Increase* Net Increase 
Crop Ares* Gross Marg/I [a. Gross Marg/ Farni 

Cotton 75 S17 S13 
Millet 50 II 6 
Peanuts 30 -19 15 
Maize-I 12 20 
Maize-2 8 10 1 

537 - 45'" over $84 

NOTE: All figures rounded to the nearest dhollar. 
* From Table 4.1. 

** From Table 5.1. 

Chapter 5 
Exercise 2, page 65 

YIELDS NEEIDEI) TO IRO)UC, 
100% RETURN ON INVESTMENT IN N2 

Invest in Crop Kgs. to Pay Total Yield
Crop N2 Per I Ia. IIrice For IIIestnIen. t* Needed for N2* * 

Cotton $30 + S.17 177 kgs. x 2 + 500 = 85-t kgs.
Millet 26 + .06 43. kgs. x 2 + 900 1768 kgs. 
Maizc-I 33 + .05 660 kgs. x 2 + 12(10 2520 kgs. 

*Kilos of increased yield needed to pay for N2 fertilizer. 

**Total yield needed to cover fertilizer cost and provide a 100% return on the fertilizer 

investment. 



Chapter 6
 
Exercisc 1, page 89
 

OPTIMUM NON-MIECHANIZEL) SOILUIION
 

Ares Gross 
Prog Margin May .June July SCpt Ocl Nov 

I Crrcal $ 60/11 :30 20 .10 5 25 10
 
2 Igunic 80 16 16 10 20 20 0
 
'3 lilwr 80 10 12 10 15 0 30
 

(ross .Margitl l'cr .\l.,ilix
 
-1 Ccrcal S2 $3 S6 12 S2 6
 
5 lxetuinc" 5 5 8 .| ­

6 lihi'i S 7 8 5 3
 
,MittinIIIIt Sohtlliotl
 

7 Cereal 100 S 60 30 20 10 5 25 10
 
8 leguitn 50 40 8 8 5 10 t0 0
 
!) 'otiI 151) S100 38 28 15 15 35 10


10 	 ,LIxitIIIInt ,NaUILVS 

Availilc 50 40 .010 -40 40
 
I1 Slack .landtys
 

.\vailahlc 12 12 25 25 15 30
 

Key Monthlnt'
 
Kev Crop libcr
 

12 	 libir Ctnslt'iiiit
 
Rat io 0.8 1.0 0.4 0.6 1.0
 

.\dditiion (it 100 Arcs of' Flber 

13 (-real lIO S 60 30 20 10 5 25 10 
I-1 l.c1xiitic 50 40 8 8 5 10 1(0 0 
IS [iHlwr 100 80 10 12 10 15 0 30 
16(Total 250 S180 48 (50) '10 (40) 25 (40) 30 (40) 35 (50) 40 (010) 
17 Slack ,Mandays 

Available 	 2 0 15 10 15 0 

N(VTI': I raIc-off pp(ortttnitics are discounted here, as tie ares of cereal and leguencare at a 
tliitllnunn. for the labor intensive Illoniths of May and .111tte, the gross margin per manday 
month is signiticantlv higher for fiber. 
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lxt''cist' 2, page 90
 
()PTI'UI sI'MI-\II'K(:II..\NIZI.I PiOC);R.\M
 

Arcs Gro ss 

, SroNlty Inun. J y c'! () N.,r, 

2 Lteguniuc S 7)/I 1 8 10 21) 2
 
5 Ixgume 
 59 S9 57 S:1i 

MilliIInIIn Solution 
7 (cr:al 100 S il) 30 2( 0 25 111 
8 I.,,llnc 50 3:15 -1- , I 0 10 
9 Tol) S 95 .,-1 24 15 15 :," I50 

10 MaLxiliniliill lidaivs
 
.\\'ailali 5,0'l 40 '10 40 50{ -l10


I I Nlack Mm i
 
iiS. N mii~l, 	 l6 I i.) 

16 -1625 27 1 3 0 
*G.\hjntIl 4() I(i t~
 

bl \ (:r I l. iiLnc'
 

Ket I.'Cropii' x )g lili 

12 	 Ixru i Consiain 
RI Iih1 0.5 0.5 O.-A 0.8 1 

.\hlitioll J) o) I.C. Ult 

13 (t'rtal 1(o0 S 60 30 20 1(0 2.7) I0
 
I-4 ItLc ll* ' 125 S 7 10 10 1I 2) 2. )
 
15 T t 1 .'" S 1-47 -t10 150) 30- 01 ) 
 23 -101 340 (.10) -1 15 ) 4l10 .t1 tI G) Slaci.k Miilidays., 

. ailaIlt4 .\\';iilill1h 	 I( 10( 110(14.4 17 0)I :10 

Audit il l (if 100 U'iwi 

17 	 Ctrcel (100 S (0 3 0 20 10 27)2 4) 
48 Ign Inec 125 87 10 10 13 25 25 4)
49 	 Iilt'r 67 5:3 7 8 7 1(0 0) 10i 
24) 	 Il) 292 S200 .17 0) 381.-1 ) :)0 1-40) -40 4(.04 . ')544 ) 244(.1014 
21 Slack Mam4.I'.'s 

,\vailalc 3 2 40 4' 4 20 
Ifx'ii lc- I j .Ter 	 'r.adcof' %tcpt , \ 'u lu1 uil,it Ikullt It sll( Il ir \141c %I,.. Ilici1.-,)i 

22 	 Cc'cal 10044 S (44 30) 0 I051(4 (0 
'2 .gum~100 (4 84) 10 11204()15 ( 
25 Toul S2 10 45() 30 .t) 14 1:344 -48 -404(-fi .0I 4 ) .; -4 1 -4( f41444)04 
26 	 SLick \.h: IIa,.s 

Avaiilaiath 2 1040 44 " 4) 



Chap tel 6
 
Exercise I , page 99
 

295 ARES MAXIMUM LAND
 

Arcs Gross 
l'rog Margin ,jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Slack Allocation 

22 Cotton-I 
Constraint 
Ratio 	 .7 .6 .7 .4 .2 .2 .2 .3 1.2 1.3 .7 

Add 75 Ares Cotton-1 

23 Cotton-I 150 $153 0 27 21 26 14 6 9 8 12 36 39 27 
29 Total 235 $217 11 37 29 30 31 29 24 15 13 38 40 27 
3(1 Slack 

Mandays 
Availablh 29 13 11 10 19 21 26 25 27 2 0 13 

Second Slack Allocation 

21 	 Peanuts 
Constraint 
IRatio 	 .3 .8 1.1 .5 .9 1.3 .8 .8 

Could add 78 arcs, but would exceed acreage. 
ILimited to it) ares additional. 

32 	 Peanuts 85 $77 9 9 11 4 14 23 18 18 0 0 0 0 
33 	 Total 295 $271 17 43 36 33 41 45 37 28 13 38 40 27 
34 	 Slack 23 7 4 7 9 5 13 12 27 2 0 13 

NOTE: The only reducible crops are l'eanuts and Cotton-I, and tbe land constraint pre. 'nts 

auginentit ion without land trade-off. Any trade-off would, however, decrease the gross margin 

by substituting lower margin crops per acre. 
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l';xcrcise 2, pag 100
 

AI))ITION O1 I)AIRY ENTIERRISI.
 

Arcs Gross 
Prog Margin Jan Feb Mar Apr May June July Aug Sept Oct Nov I)cc 

Cattle, basic requirements/head
 

22 Cattle (2) 8200 10 10 10 10 10 10
10 
 10 10 10 10 10
 
23 	Gross Margin/mo S20 20 20 20 20 20 20 20 20 20 21 20
 

Slack Allocation-Cattle (2)
 

24 Cattle 100 S200 
 10 10 10 10 10 10 10 10 10 10 10 10 
25 Cotton-I 75 76 0 14 11 13 7 3 5 4 6 18 19 14 
26 Cotton-2 0 
27 Millet 40 26 6 6 3 2 10 12 7
 
28 Peanuts 25 23 
 3 3 3 1 4t 7 5 5
 
29 Maize-I 12 10 2 1 
 2 1 1 4 2 1

30 NIaize-2 8 5 
 2 1 1 1 2 I

31 	 Total 260 S340 21 34 29 27 34 36 30 21 17 30 30 2,4

32 	Slack 19 16 11 13 16 14 20 19 23 10 1(0 16
 

Slack Allocation 

33 	 Cotton-I 
Constraint 
Ratios 1.1 1.3 1.3 .6 .4 .3 .3 .3 2.4 2.6 1.1 

Add 38 Ares of Cotton-I 

34 	Cotton.! 113 $115 20 16 19 10 5 6
7 9 27 29 20
 
35 	T,)tal 298 S379 21 401 34 33 37 38 32 23 :0 39 40 31
36 	 Slack 19 10 6 7 13 12 18 17 20 1 0 10 

Slack Allocation 

37 	 Peanuts 
Constraint 
Ratios .5 1.0 2.2 .7 1.3 2.2 1.2 1.2 

Add 44 ares of Peanuts 

38 Peanuts 69 863 7 7 9 3 12 19 14 14 
39 	 Total 342 S419 25 44 40 35 45 50 41 32 20 39 40 30

40 	 Slack 15 6 0 5 5 0 9 8 20 I 0 10 
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Exercise 3, page I (1
 
NEW V\ARIIETY 01F MAIZE-2
 

Arcs Gross 
IProg Margin Jan Feb Mar Apr May June Juk- Aug Sept Oct Nov )ec 

CorrectledI.ines
 

6 Maizc-2 S54 9 
 0 0 0 20 6 7 6 7 0 13 17 

(;ross Margin/Manday Month 

12 .Maize-2 S8 S3 511 S10 S1 IO SS5 $5 
18 .laize-2 8 $4 1 0 0 0 2 1 I I I 1 I I 
19 lotal 160 S139 12 2- 19 17 24 27 20 II 7 18 20 15 
20 Maximum .10 50 40 ,10 50 50 50 .40 -40 -(1 10 .10 
21 Slack 28 26 21 23 26 23 31 29 33 22 20 25 

Slack Alocation 

22 (otto2-I 
Con~straint! 

Ratios .7 .6 .7 .4 .2 .2 .2 .3 1.1 1.3 .7 

Add 75 Ares Cot ion-I 

23 (:olon-I 150 S153 0 27 21 26 14 6 9 8 12 36 39 27 
2-1 lotal 235 S213 12 37 29 30 31 30 24 15 13 36 .10 28 
25 Slack 28 13 11 10 19 20 26 25 27 ­ 12 

Slack Alocatoi, 

26 'eanuts 
Collstlrain t 

Ratio .4 .8 1.2 .5 .9 1.4 .8 .8 

Add 75 Ares Peanuts 

27 I'vamits 100 $91 10 1 13 5 17 27 21 21 0 ( 0 ) 
28 l't ,l 3 10 S281 19 -1* 39 34 - 5f) 410 31 13 36 .10 28 
29 Slack 21 6 1 6 6 10 9 2" 12 

Trade-off .Maize-2 1+32) for Cotton-I I-15) 

10 Col.I I 5 S138 0 2-t 19 23 12 5 8 7 I 1 32 '5 24t 
31 Maite-2 ,(0 22 4 0 0 ) 8 2 3 2 3 ( 41 7 
32 Tot;l 327 S28,1 15 3.1 37 31 -48 50 41 31 1.1 32 39 31 
33 Slack 25 16 3 9 2 9 9 26 8 1 9 



Chapter 6 
Exercise -I, page 102 

SEMI-MICIIANIZEI) 

Ares Gross 
Prog Margin Jan l)cbMar Apr Ma ,JIne July .\ug Sept Oct Nov IDec 

I Cotton-I S102 0 9 7 12 7 4 6 5 8 2-t 26 18 
2 Millet 65 16 12 7 6 26 31 IS 0 0 0 0 0 
3 lPeanuts 91 10 5 13 5 17 27 21 21 (1 0 0 0 
4 Maiz(-I 80 14 3 13 6 8 37 20 5 0 1) 0 0 
5 Maize-2 60 0 0 0 0 10 0 	 13 6 7 23 13 0 

Gross Margin/Manday Month 

6 Cotton-I SO S11 S15 S 9 $15 S20 SI 7 S20 S13 S-1 St1 S6 
7 Millet -I 5 9 11 :3 2 -t 0 (0 0 0 
8 Peanuts 9 18 7 18 5 3 4 -t 0 0 0 0 
9 Maize-I 6 27 6 13 10 2 4 15 0 0 0 0 

10 Maizc-2 0 0 0 0 6 0 5 1I0 9 3 5 0 

Minimum Sol10tion 

I I Cotton-I 75 576 0 7 5 9 5 3 5 4 6 is 19 1-1 
12 Millet 40 26 6 2 3 2 10 12 7 0 0 0 0 0 
13 Peanuts 25 23 3 2 3 1 -1 7 5 5 0 (0 0 0 
14 Maize- I 12 10 2 3 2 1 I 4 2 1 0 0 0 0 
15 Maize-2 8 5 0 0 0 0 1 0 1 1 I 2 1 0 
16 Total 160 S140 I1 14 13 13 21 26 20 II 7 2(1 20 I 
17 Maximum -10 50 -10 40 50 50 50 -0 -Ii 40 -0 -10 
18 Slack 29 36 27 27 29 24 30 29 33 20 20 26 

Slack Allocation 

19 	 Constraint Ratios 
for Cotton- 1 0 .3 .3 .5 .3 .2 .2 .2 .3 1.2 1.3 .7 

Add 75 ares Cottoll-I 

20 	 Cotton-I 150 S153 0 14 II 18 11 6 9 8 12 36 39 27 
21 Total 235 $217 11 21 19 22 27 29 24 15 13 38 .10 27 
22 Slack 29 29 21 18 23 21 26 25 27 2 13 

Slack Allocation 

23 	 Constraint Ratios 
for Peanuts .3 .2 .6 .3 .7 1.3 .8 .8 0 0 0 0 

Add 79 ares Peanuts 

24 	 Peanuts 1(1-1 $95 10 5 1-1 5 18 28 22 22 0 0 0 1 
25 	 Tot:t 314 $289 18 24 30 26 41 50 -1 32 13 38 -10 27 
26 Slack 22 26 10 14 9 9 8 27 2 13 

Trade-off
 
Cotton-I (-8 ares) to Maize-2 (+!1 arcs)
 

27 	 Cotton 1-42 $145 0 13 10 17 10 6 
 9 7 11 t'H37 26 
28 Maize-2 22 14 0 0 0 0 2 0 3 1 2 5 3 0 
29 Total 320 $29) 18 20 29 25 41 50 43 31 13 39 -10 26 
30 Slack 22 30 11 15 9 7 9 27 1 14 



Chapter 8
 
Exercise, page 129
 

Exercises 1-5, pages 136-37
 
PROJEC'I PACING AN) OUTPUT COMPUTATION
 

PACE OF AD)OPI'I()N Phases: A It C D 

1 15 75 450 660 
20 60 2.10 80 
30 60 180 330 

. 30 120 450 
5 40 120 2410 

PACIN G Year I "ear 2 Year 3 Year -1 Year 5 Year 6 Year 7 

Phasc AoU.' 25 I 25 125 21 500 10 1,000 34 850
 
Phase It(. 75 1 75 5 :175 20 1,500 *10 :,000 34 2,550
 
Phase C .0 3(1( 1 300 5 1,5(1(1 20 6,000 ,10 12.000 34 10,200 
New Wrowers 25 200 1,175 4.000 9,850 14,550 10,200 
Total growers 25 225S I t00 5,400 15,250 29,800 .10,000 

IACIN(G Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 

'hast A GO :u I :t0 5 150 15 '150 29 870 
Phase IB:, 60 1 60 5 300 15 9(10 29 1,7-10 

,Phase. C. 180 I 180 5 900 15 2,700 29 5,220

Phase 1), :510 
 1 3:1(1 5 1,650 15 4t,950 29 9,570 
New gr() ,vers 310 211 930 3,000 6,090 10,171 9,570 
Total 1.'owcrs 30 2410 1,170 4,170 10,260 20,430 30,000 

PACIN(; Year I Ycar 2 Year 3 Year -1 Year 5 Year 6 Year 7 

Pllase .\ 2(1 -1 8032 64t0 *14- 881 
Phase I(0 0 (- 4 240 32 1,920 44-t 2,640 
I'hase' (0 220 4 880 32 7,040 414 9,680 
New grower s 80 880 3,680 9,680 9,680 
Total growers 80 960 4,640 14,320 24,000 

PACIN(; 'ear 1 Year 2 Year 3 Year - Year 5 Year 6 Year 7 

Phasc A U"o 20 I 20 4 80 16 320 32 6-101 27 540 
Phase It,01 61 1 60 4 240 16 960 32 1,920 27 1,620 
Phase C (")22(0 1 220 4 880 16 3,520 32 7,0,0 27 5,940 
New gqowers 20 140 780 2,481 5,980 8,660 5,940 
Total growers 2(1 160 940 3,420 9,400 18,060 24,000 

PACING Year I 'car 2 Year 3 Year 4 Year 5 Year 6 Year 7 

Phase A (.0 20 1 20 4 80 16 320 24 480 24 480 11 220 
'halse I (.0 60 1 60 4 240 16 960 24 1,440 24 1,440 11 660 

Phase C P 220 1 220 4 880 16 3,520 24 5,280 24 5,280 
New growers 20 140 780 2,320 5,440 6,940 5,940 
Total growers 20 160 940 3,260 8,700 15,640 21,580 

NOTE: Year 8: 11communities in phase C, 2,420 new growers, 24,000 total growers 
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EIxercises 6-9, page 1 37
 

PROJECT PACING ANI) OIPU'I'CON!IUT\TION
 

OUTPUTS Year I Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Y'ear 8 

Total growers 
Cereal @.3 tons 
Fiber @.4 tons 
Income OS150* 

25 
8 

10 
4 

225 
68 
90 
34 

1,400 
420 
560 
210 

5,400 
1,620 
2,160 

810 

15,250 
4,575 
6,100 
2,290 

29,800 
8,9,0 

11,920 
4,470 

40,000 
12.000 
16,000 
6,000 

OUTPUTS Year 1Year 2 Year 3 Year - Year 5 Year 6 Year 7 Year 8 

Total growers 
Cotton 0 .6 tons 
Peanuts 0 .7 tons 
Income (0S26 

80 
16 
56 

2 

960 
192 
672 

25 

4,640 
930 

3,250 
120 

1,t,320 
2,860 

10,025 
372 

2-4,000 
.1,800 

16,800 
62-

OUTPUTS Year 1 Year 2 Year 3 Year - Year 5 Year 6 YCar 7 Year 8 

Total growers 
Cotton @ .6 tons 
Millet 0 .2 tons 
Peanuts 0 .8 tons 
Maize @ .3 tons 
Income @$1 25 

20 
12 
4 

16 
7 
3 

160 
96 
32 

131 
53 
20 

940 
565 
190 
770 
310 
120 

3,420 
2,120 

685 
2,805 
1,130 

425 

9,400 
5,640 
1,880 
7,520 
2,820 
1,175 

18,060 
10,840 
3,610 

14,450 
5.420 
2,260 

2-,000 
1-1,400 
-4,800 

19,200 
7,200 
3,000 

ouTPurs Year I Year 2 Year 3 Year .1 Year 5 Year 6 Year 7 Year 8 

Total growers 
Cotton @ .6 tons 
Millet @ .2 tons 
Peanuts @ .8 tons 
Maize 0 .3 tons 
Income 0 $125 

20 
12 

4 
16 
7 
3 

160 
96 
32 

131 
53 
?0 

940 
565 
190 
770 
310 
120 

3,260 
1,960 

650 
2,610 

980 
410 

8,700 
5,220 
1,740 
6,960 
2,610 
1,090 

15,6-0 
9,380 
3,130 

12,510 
4,690 
1,960 

21,580 
12,950 
4,320 

17,260 
6,470 
2.700 

24,000 
14,400 
4,800 

19,2(10 
7,200 
3,000 

*Net increase in cash income, in $000s. 



Chapter 9 
Exercise, page 150 

APPLICATION OF CONSOLIDATED COST FACTORS 

Recomputation of Zone Y Plan as Shown on Table 9.1 

Planning 

Factors Year I Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 

Coverage 
1 Primary 
2 societies 
3 by phase 
4 Townships 
5 Districts 

in A 
in B 
in C 

1 

1 
1 

4 
1 

4 
4 

16 
4 
1 

16 
4 

32 
16 
4 

16 
4 

27 
32 
16 
16 
4 

27 
32 
16 

4 

27 
16 
4 

Budget 
6 Per PS in A-
7 Per PS in A 
8 Per PS in B 
9 Per PS in C 

10 Per new township 
11 Per old township 

12 Per new district 
13 Fixed costs 
14 Tcal 

S 600 
4200 

900 
1600 

3500 
2700 

6000 

3 
4 

4 

6 
18 
35 

10 
17 

1 

11 
3 

18 
18 
78 

19 
67 

4 
2 

42 
11 

15 
160 

38 

14 
6 

43 

15 
116 

38 

29 
26 

43 

15 
151 

24 
51 

43 

10 
128 

43 

43 

10 
96 

Years 1-3 only 
S1200 in year 4, S1400 in 5 

Total 764 

Recomputation of Above Plan at Low Pace of Expansion 

Coverage 
15 Primary 

16 societies 
17 by phase 
18 Townships 
19 Districts 

in A 

in B 
inC 

1 

1 
1 

4 

1 

4 
4 

12 

4 
1 

12 
4 

32 

12 
4 

16 
4 

31 

32 
12 
16 
4 

31 
32 
16 
4 

31 
16 
4 



Budget 
20 
21 

22 

Per PS in A-
Per PS in A 

Per PS in B 

S 600 
4200 

900 

3 
4 

7 
17 

1 

19 
50 

4 

38 

11 

43 

29 28 

Years 1-3 only 
S1200 in year 4, S1400 in 5 

23 Per PS in C 1600 2 6 19 51 50 
24 Per new township 3500 4 11 27 1.t 
25 Per old township 2700 3 1I 32 -13 43 43 
26 Per new district 6000 6 18 
27 Fixed costs 18 18 15 15 15 10 10 
28 Total 35 75 128 116 1-19 132 103 Total 738 

NOTE: All costs in SOO0s 



Chapter 9
 

Exercise 1, page 152
 
ZONE Y FOUNDATION PACKAGE BASIC AGRICULTURAL PROJECT
 

Year 1 Year 2 Year 3 Year 4 Year 5 

1 Increased Cash Income 3 36 164 450 700 @ $25 per improved grower 
(net, in $O00s)2 Increased cotton 224 288 1,310 3,580 5,600 C@. tons per improved grower in tons

3 production peanuts 24 288 1,310 3,580 5,600 @.2 tons per improved grower in tons
4 Improved total 120 1,440 6,560 17,880 28,000
5 growers new 120 1,320 5,120 11,320 10,120 @ Pace of Adoption: 30 in A, 90 in B, 230 in C 

6 Coverage of Phase A 4 32 44
7 primary Phase B 4 32 44 Total of 80 primary societies
8 societies Phase C 4 32 44 in 16 townships, 4 districts 

Staff & Budget No. Cost No. Cost No. Cost No. Cost No. Cost I'otal Cost
9 Monitors 4 3 18 13 40 28 40 28 40 28 100 1 per 2 PSs @S70010 PS managers (subsidy) 4 3 36 21 80 40 80 24 80 24 112 @ $600 in A, S400 in B, $200 inC 

11 T'ship ag ass'ts 
12 Distagofficer 
13 Distcoopofficer 
14 Total staffing cost 

4 
4 
4 

9 
12 
12 
39 

16 
4 
4 

35 

69 

16 
4 
4 

29 

96 

16 
4 
4 

29 

81 

16 
4 
4 

29 

81 

131 @ $1,800 + S500 for motorbike* 
12 @ $3,000 for car* 
12 @S3,000 for car* 

366 
Promotion Costs 
15 
16 
17 
18 
19 

Demonstrations 
Farmer subsidies 
Publicity 
Miscellaneous 
Total budget 

32 
4 

3 
1 
3 
5 

51 

44 
32 

4 
12 
3 
5 

93 

44 16 
3 
5 

120 

3 
5 

89 

3 
5 

89 

7 @ SI00 per PS in year before A 
29 @ $360 per PS in A (S12 per farmer) 
15 
25 

442 line 14 + lines 15-18 



Credit Expansion 
20 Seasonal Production 
21 Warehouse new loans 
22 construction repaid 
23 loans net increase 
24 Working capital 
25 Total cdt. expansion 
26 Total investment 
27 Net annual 
28 benefits accumulative 

NOTE: All costs etc. in $000s. 
*First year in project only 

3 

4 
7 

58 
-55 
-55 

26 
4 

4 
40 
70 

163 
-127 
-182 

103 
32 

32 
154 
289 
409 
-245 
-427 

227 
44 
-4 

40 
340 
607 
696 

-246 
-673 

202 

-8 
-8 

304 
498 
587 

-113 
-560 

561 

68 
842 

1,471 
1,913 

increase in expansion per year 
@ S20 per improved grower 
@ $100 per PS in B 
on 10-year terms 

@ S30 per imrpoved grower 
lines 20 + 23 + 24 
credit expansion + budget 
line 1 minus line 26 
positive after year 5 



Chapter 9 
Exercise 2, page 152 

ZONE Y PROJIECT OPERATIONS PLAN-ACCEIERA'ED AT1 ,NA'I'IV 

Source., ot Data 

Year 1 Year Year 3 Year 4 Year 5 (Lines & Coefficients) 

1 Increased Cash Income 10 120 580 1,790 2,880 Line 6 x S125 in vrs. 1-4 x S120 in yr. 52 Increased Cotton 48 576 2.784 8.592 14.880 Line 6 x3 Production Millet 16 .6 in yrs. 1-4. x .62 in yr. 5192 928 2,86- 1,680 Line 6 x .2 in yrs. 1-4, x
4 (in tons) . Peanuts 66 787 .07 in yr. 5

3.800 11,742 28,800 Line 65 x .82 in vrs. 1-4. x 1.2 in yr. 5Maize 26 317 1,530 4,726 7.200 Line 6 x .33 in yrs. 1-4, x .3 in yr. 56 Improved ' Total 80 960 4,640 14.320 24.000 Line 7 cumulated7 Growers New 80 880 3,680 9,680 9,68C Based on lace of Adoption:8 Primary Phase A 4 32 44 Phase A = 20 per PS9 Societies Phase B 4 32 44 Phase A 60 per I'S 

10 Covered Phase C 4 =32 4-1 Phase C 220 per PS11 Phase C+ 4 36 Total 80 l'Ss in the zone12 Townships Covered 4 16 16 16 16 District coverage given on line 16 

Staff numbers & costs No Cost No. Cost No. Cost No. Cost No. Cost Total 
13 Monitors 4 3 36 25 84 59 10"; 76 88 6214 225 1 per PS in A-B, 2 in C, CO5700T'ship Agr Assistants 4 9 16 35 16 29 16 29 16 29 131 1 per Township @ SI 800 + S500 vehicle15 Coop Assistants 4 9 8 16 8 14 8 14 8 1-1 67 1 per 2 Townships (i S 1800 + S500 vehicle16 Dist Agr Officer 4 12 4 4 4 -1 12 1 per district @ S3000 for vehicle17 Dist Coop Officer 4 12 4 4 4 4 12 1 per district 53000 for vehicle18 Project Coordinator 1 G 1 3 1 3 1 3 1 3 18 1 Ast. Prov. Ag. Ofr. (.? S3000 + vehicle19 Total Staff Cost 51 79 105 122 108 1 465 



Other Budget Items 
20 Demonstrations 
21 Subsidy to New Growers 
22 PS Mgr Salary Subsidy 
23 Monitor Training 
24 Publicity & Brochures 
25 Miscellaneous 
26 Total Project Budget 

19 
12 

1 
1 
5 
5 

94 

26 
96 
10 

6 
5 

10 
232 

132 
20 
10 

2 
10 

279 

9 
5 
2 

10 
148 

2 
10 

120 

45 @ S600 per PS in Phase A­
240 (1)S10 per new grower in A only 

40 @ S30 in A, S200 in Phase B 
22 @ S200 per new monitor (-13) 
16 
45 Inclutdin general staff training 

873 Includes st.4f ci 

Production Inputs 

27 Peanut Seed 
28 Sulphate of Ammonium 
29 Single Superphosphate 
30 Ox Equipment Sets 

11 
16 
6 

80 

119 
192 
72 

880 

497 
928 
348 

3,680 

1,307 
2,864 
1,074 
9.680 

1,310 
4,800 
3,120 
9,680 

Secd and chemicals in tons 

Line 7 x .135 (local replacement after 4 yrs.) 
Line 6 x .2 
1.inc 6 x .075 yrs. 1-4 , x .13 yr. 5 
Line 7 x 1 (Need 2 oxen per set) 

NOTE: All income and costs in $000s. 
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Exercise 1, 2, and 3, page 159
 

STORAGI'.
 

month: JAN 
half: 1st 2nd 

FEB MARCII 
1st 2nd 1st 2nd 

APRIL 

1st 2nd 
MAY JUNE 

1st 2nd 1st 2nd 
JULY 

1st 2nd 
AUG SEPT 

1st 2nd 1st 2nd 
OCT NOV 

1st 2nd 1st 2nd 
DEC 

1st 2nd 

Exercise I 
Cereal Inflow 

Outflow -10 
Balance 50 
Sq. Mtrs. 35 

-10 
40 

28 

-10 
30 

21 

-10 
20 

14 

-10 
10 

7 

-10 
0 

0 

20 

-10 
10 

7 

30 

-10 
30 

21 

30 

-10 
50 

35 

20 

-10 
60 

42 
Legume Inflow 

Outflow -10 
Balance 30 
Sq. Mtrs. 30 

Total square meters 65 

-10 
20 
20 

48 

-10 
10 
10 
31 

-10 
0 
0 

14 7 0 

10 

-10 
0 
0 

0 

30 

-10 
20 
20 

20 

30 

-10 
40 
40 

47 

20 

-in 
50 
50 

71 

10 

-10 
53. 
50 

85* 

-10 
40 
40 

82 
Exercise 2 
Fiber Inflow 10 20 30 30 10 

Outflow -5 
Balance 5 
Sq. Mtrs. 5 

Total square meters 70 

-5 
20 
20 
68 

-5 
45 
45 
76 

-5 
70 
70 
84 

-5 
75 
75 
82 

-5 
70 
70 
70 

-5 
65 
65 

65 

-5 
60 
60 
60 

-5 
55 
55 
55 

-5 
50 
50 
50 

-5 
45 
45 

45 

-5 
40 
40 

40 

-5 
35 
35 
35 

-5 
30 
30 
30 

-5 
25 
25 
25 

-5 
20 
20 
20 

-5 
15 
15 
15 

-5 
10 
10 
10 

-5 
5 
5 
5 

-5 
0 
0 

20 

*Maximi, 
Storage 
Required 

47 71 85* 82 

Exercise 3 

a) Farmers can store 150 tons of peanuts on their farms, equivalent of 75 square meters of storage. 
b) If no peanuts are stored on the farms, peak storage requirements are 3 10 square meters, 2nd half of August (bottom of Table 9.2). 
c) On-farm storage saves 75 square meters of community storage, reducing the peak requirement to 235 square meters. 
*Bottom of Table 9.3 



Ch;m,ter 1 0 
Exercises I and 2, page 163 

COMPUTATION OF CREDIT EXPANSION 

Year I Year2 Year3 Yetr - Year5 Year6 Year 7 Year8lend repay lepd repay lend repay lend repay lend repay lend repay repay 

Exercise =1 
a. 	 5-Year Payback

I st-Year Loans 5- 1 1 1 -1
2nd-Year Loans 34 	 -7 -7 -7 -7 -63rd-Year Loans 187 	 -37 -38 -37 -374th-Year Loar.s 595 	 -119 -119 -119 -119 
5th-Year Loans 1,435 	 -287 -287 -2876th-Year Loans 

2.080 	 -416 i67th-Year Loans 
,-1.-25 -285Totals 5 34 -1 187 -8 595 -45 1,435 -164 2,080 -452 1.425 -865 -1.144 

Credit Expansion +5 +33 +179 +551 1-1.271 +1.628 4560 - 1.1-1-1Diff from Table 10.1 +5 +-30 +113 +289 +504 +502Cumulative Difference +5 +35 +1-18 +437 +941 1,4-43 

b. 	 2-Year Payback 
Ist-Year loans 5 -3 -2
 
2nd-Year Loans 
 37 	 -17 -17
3rd-Year Loans 187 -94 -93

4th-Year Loans 
 595 	 -2198 -2975th-Year Loans Lt.35 	 -718 -7176th-Year Loans 

2.081 -] (110-1.0.(0
7th-Year Loans 
Totals 1.42 -713-) 37 -3 187 -19 595 -111 :.435 -391 *2.080 -1.015 1125 1.757 -1.753 

'ear9 
repay 

-119 
-287 
--I 16 
-285 

-1.107 

-1.107 

+61 
+1.504 

-712 
-712 

earl0 Year l YYearl2 
repay repay repay 

-287
 
--116 -416
 
-285 -285 -285
 
-988 -701 -285
 

-988 -701 -285 
-513 -701 -285 
+991 +29(0 +5 



COMPUTATION OI CRI'j)I LXtP.\NSION -(.'nritut 

Credit LEpansion 
Difffroml Table 10.1 
I ) ffrn ai Te 10.1 c-36 

5 68 

-6 

4484 ,+ 

-114 
-5-8-5 

i-xcrcise 2 
Seasonal ILoas 
3 -Year Icnld 
Pro(htion rlpa 

1 
25 

5 
200 

-8 

I 2910 
1,175 

-75 
4.000( 

--167 

2 16 
9,85( 

-1.790 
l oa"5s lici 
10- YvA ) Inild 
Storagc repa 
loans . net " 
Working Capitai 
Total Cdt. Lxpansion 

2 -

I 
27 

j 

192 
5 

0 
2121 

, 00 
25 
-

2-1 

59 
12 . 

3 ,53 3 
100 

3 
97 

20) 
:39.3 

0 60 
200 
- 13 
187 

.193 
8 Xxu 

1.065 
-271 
- 3' 

36-1 
1.551) 
-5.01)0 

9 51 0 
;70 
-33 
137 

728 
710,761) 

-332 
-38s 
-821) 

255 
10,200 
9,465 

73 5 

--1 
-40 

510 
401,460 

.1,75:3 
-107 
-927 

-11.530 

-1,5 3 0 

-- o 
-40 

11,570 

- 2 
-456 

-471 

-8,250 

-

+475 
+4 

-3.400 

3 ,4 0 

-40 -40 -40 
-4 -40 -40 -4( 

8,9 3 -14 0O 1 
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Chapter 11 

Exercise 2,page 194 

FIELD AGENT WORK SCIIEDULE-ZONE Y FOUN)ATION PACKAGE MON ITORS 

Work Activity Meeting Per Do 
With Day With July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June 

1 Monitor Training 
at Province Office 2 2 4 

2 Present Pkg. to PS Committee 2 PS 1 2 

3 Present Pkg. to Vg. Groups-
Preparations 8 VG 2 4 

4 Present Pkg. to VIg. Groups-
Meetings 8 VG 1 8 

5 Survey Farms of Loan Applicants 400 Frm 5 20 20 20 20 
6 Clear Applications 

with PS Committee 400 Frm 25 16 
7 Complete Farmer Signoffs 

on Loans 300 Frm 25 4 8 

8 Distribute First Season 
Seed and Fertilizer 8 VG 1 8 

9 Explain First Season 
Recommended Practices 8 VG 8 

10 Follow-up on First Season 

Practices 30 BG 1 2 20 8 

11 Recheck First Season Practices 30 BG 1 10 20 

12 Prepare Second Season Workplans 11 
13 Distribute Second Season 

Supplies 8 VG 8 
14 Get First Season Yield Samples 20 Frm 2 5 5 

15 Check Cotton Spraying 30 BG 2 6 6 

Total Days by Month 20 20 20 20 20 20 20 20 20 20 13 15 

NOTE: See chapter 11, exercise 1, page 194 for explanations of codes and conventions. 
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Exercise 1, page 220
 

POULTRY SCHEME CPM NETWORK
 

BD Buy Dressing Equipment 0 Occupied 0 Organization of D Drafted 
BH Buy Hatchery Equipment FB Finance Buildings borrower-groups 0 Originating agency 
BL Buy Foundation Layer FC Finance Credit (farmers) A Approval of loans approval 
BV Buy Vaccines FW Finance Working Capital D Distribution C Concurrences received 
0 Ordered C Commitment received of material SA Staff Assistants 
C Confirmed D Documentation complete OC Organize Cooperative SM Staff Monitors 
W Warehoused R Release of funds S Structure approved P Positions advertised 
A Arrival at site GC Grow Chickens 0 Officers appointed N Candidates Nominated 
I Installed GP Grow Parent Stock F Functioning A Candidates Accepted 
CD Construct Dressing Plant B Born MC Market Chickens 0 On board 
CH Construct latchery D Distributed S Survey market TA Train Assistants 
D Designed R Ready for sale P Price determined TM Train Monitors 
T Tenders invited I Implement T Transport arranged M Materials prepared 
C Contract signed B Beginning Village B Begin deliveries 0 Organized 
F Foundation complete E Ending Village PP Plan Project B Begin course 
S Structure complete P Presentation of PW Plan Workplan E End course 
I Interior complete program PG Plan Guidelines 

FCC FCD 
FCR [ED

S' - SMNA -SMNC TMB 
SIN. AC El IBA I D %C%%CTAE IMO I /E> /

SAN ST AB / 111P IEA C 

MCS "Cl)
 
/ F.W: .BVO- 1IBO GCB
\1) %VC- BV.A
MCP OCS - OCO F\VO " R ICB 

PP - I'PO- PPC PPA B BLO_ \ _BO-B_ 

/ \ BD Z~ "/c1 11- B1 / BLA 
I:BC IBR BI,
 

PWO PWO C1iuT l , C
 

: 

CH11D CBic CHINC11 ,- CDS CDI BDI
 

B D C "
 
D BDA*--,
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