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INTRODUCTION TO THE ANALYTICAL
DOCMENT SERIES

Every analytical effort involving various
investigators in different institutions
and locations faces the difficult
problem of interchange of ideas, anal-
ysis, cnd data between the collahora-
ting analysts. The ANALYTICAL
Documents were originated to help in
reducing that communication gap. Rather
than wait until the  Analysis has
matured to an advanced stage for circu
lation, we have decided to‘diatribute
initial sub parts of later analytical
schemes, to a very restricted group of
collaborators at the earliest possible

stage. This approach has the advantage
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of allowing early review and redirection
as well as c»css Sertilization effects on
other research efforts. The obvious dis-
advantage of the ANALYTICAL . Documents
is that uncorrected and untested materials
are circulated. Readers of these predraft
collections should keep in mind their high-
ly provisional character and use them in
the spirit that they were issued. We
look forward to the helpful comments

which the circulation was intended to
elicit.

The Papers do not bear the approval (nor
imply such) on the part of U.S.AID or any
of its offices, and should not be quoted
without written permission of the

originating office.
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DUCTIO

This document has as its object the pre-
sentation of a few examples of possible uses
of the agriculture sector analysis in agricul-
tural policy making.,

Selecting exarples and treating each in some
depth has the disadvantage of. leading the readers
to misestimate the breadth of planning utility
of the analytical results. The alternative, a
broad sketch of planning uses, leaves the planner
without any particular feeling of how exactly to
use the results. Therefore we have chosen to
simply list some possible uses and then select
two to explore in some detail,

SECTION I - LIST OF POSSIBLE USES

There are two basic products of the analysis
wvhich are of importance to planners:

8) A consistent and conveniently formated

set of sector wide data files.

b) The results of the analytical techniques.

Both of these products should be uf consider-
able use to sector planmning functions of almost
every variety.

The set of sector wide data files are very
extensive and are useful for commodity by commodity
cost of production, demand technology, productivity
and imput requirement analysis just to mention a
few. These files are extensive enough to permit
most types of economic analysis.

The list of possible planning uses of the anal-
ytical results which follows is only suggestive and
not exhaustive.

1. Elaboration of alternative agricultural
development strategies and the quantification of the

costs and benefits of each.



a) Optimum crop and livestock mixes
required by alternative objectives.

b) Optimum use of resonrces such as credit,
labor and land under alternative objectives.

¢) To evaluate the impacts on the alter-
native policies of the sector, such as prices,
credit, etc.

2. Evaluate the progress and results of
on~going plans or programs

a) Production programs

b) Research programs

c) Technical Assistance programs

d) Infrastructure programs

3. Elaboration of agricultural short and
medium term plans and programs

a) Production programs

b) Research programs

£
¢) sgfechnical assistance programs

d) Infrastructure programs

4, Tmpacts of agricultural and no-agricul-
tural industries on the objectives or strategies of
the sector

a) The elaboration and evaluation of overall
agricultural development strategies.

b) Evaluation of agricultural production
projects.

Each of these allow the reader to become
acquainted with one of the major analytical tools
of the analysis, but not with all of its possible
uses. The elaboration of overall development stra-
tegies is based principally in the linear programming
analysis and is expanded in this document. If a
deeper treatment of the basic data and methodology
utilized as well as summary of results is desired

the reader is referred to Analytical Working

_ Document # 1, Preliminary Results of Linear Program-

ning Analysis , March 1972, 24pp. , and Analytical

Working Document # &, Linear Progrcmming Analysis of



Agricultural Activities, April 1972, 127 pp.

The analysis and evaluation of projects
is based principally in the Input/Output analysis
and 18 expanded in General Working Document $ 6,
That document contains a description via three
case studies of Banano, tacao ana rollo de En-
gorde,

SECTION II - THE ELABORATION AND EVALUATION OF
OVERALL DEVELOFHENT STRATEGIES

Since this document is primarily cimed at
;cquainting the planner with some of the results
of the analysis which are relevant to general
evaluation of development strategies, we have
attempted to be selective and brief, rather than
to present the exhaustive treatment vwhich will pe
carried out in the months to come. The discussion
which follows will centralize around a set of
basic questions.

a) What do we mean by an agricultural

D

d:ovelopment strategy?

b) What are the alternative strategies we
can analyze?

¢) How can we evaluate the desirability of
each strategy?

d) How can we implement the strategy chosen?

e) Aside from the readjustment of production
mixes, technologies of prnduction,location of
production, allocations of credit of other resources ,
what other institutionil or structural changes can
we evaluate?

QUESTION A - WHAT DO \E MEAN BY AN ACRICULTURAL
DEVELOPMEN" STRATEGY?

Because of the structure of the linear program-
ming technique an agricultural development atrategy
for linrar programming purposes means a particularly
defined mix of four basic elements:

1. A level of production for each activity

included as a sector in the analysis.



2. A selection of the technology to be we refer to these as "Activity Levels™.

used in each of the productive activities. SELECTION OF TrCHNGLOGY

3. Location for production The cecond basic comporent of an agricul-

4. An allccation pattern between pro- tural development strategy is the technology to
ductive activities (and an accounting of be used in each of the productive activities.
total utilization) for Colombia's limitec Tlis is simply a question of how each product
technology resources. should be produced.

LEVELS OF PRODUCTION Different technologies of production which
Fifty eight differante crops and livestock are currently in use in Colombia are described in
products are treated as the basic primary detail by quantifying the inputs and outputs of
sector production activities*. Level of each significantly different technology level.
production in each of these activities is The rice production activity, for example, is di-
defined as the number of metric tons pro- vided into three dif‘ferent technologies

duced during the calendar year, and is by a) dry land rice

definition, the level of that production b) small farm irrigated rice

activity. In linear programming terminology ¢) large farm commercialized irrigated rice.

"Development Sty 1.egy” as intended in this
* marketing, processing, industrial Service

Sectors are also included making approximat- paper would inciude not only the level ¢{ rice
1y 300 total activities in the overall
analysis. production but the levels of each different tech-



nology for rice production. In the case that

a technology not currently existing in Colom-

bia is to be included as a possible alternative

for planning purposes then a fourth rice activ-
ity should be included with its quantified
inputs and outputs and level of production.

GEOGRAPHIC LOCATION OF PRODUCTION

An agricultural development strategy
specifies the location of production activity
for each product and technology level.
ALLOCATION PATTERN FOR LIMITED RESOURCES

Since the resourses which Colombia has
to allocate in an agricultural develpopment
strategy are limiteé,a strategy quentifies the
allocation of each limited resources between
the productive activities and technologies
earlier explained.

The inclusion of these limited resources

prevents the elaboration of wnfeasible

strategies,

The resources which are so allocated in the
ggricultural strategies analyzed are:

a) Limited skilled and unskilled labor

b) Limited land and climate resources

¢) Limited domestic and external markets

d) Limited availability of Fixed Capital

goods.

e) Limited domestic credit

f) Limited Foreign Exchange

g) Limited Technology

Agricultural development strategies should
be "feasible" from the point of view of our lim-
ited resources but need not be "probable", in
the sense of "likely to happen". The utility
of having a strategy for development is to have
a directional guidé for changing the outcomes
and not of predicting the probability of outcomes.

A stretegy for development should point the way



in which we should allocate our scarcez re-
sources and not be a simple (or even complex)
projection of how we think the current um~
changed system will allocate these resources.
This is the principal difference between
this analysis, which is directed at planning,
and other analyses that are designed for
predicting.
QUESTION B — WHAT ARE THE ALTERNAT1J/E STRAT-
EGIES WHICH CAN BE ANALYZED AND

HOW DO WE EVALUATE THE DESIRE-
ARTLITY OF EACH.

Giver the definition of an agricul-
tural ccvelopment strategy we can see that
with nore than: .

300 - basic activities

1 - 4 technologies for cach activity

200 - possible locations

1000 - limited resources to be allo-

cated,

the number of strategies (alternative mixes)
is almost infinite.

A grouping and evaluating feasible strat
egies is the heart of the linearing programmirg
technique. The basic grouping and selection
process requires that objectives be defined for
the Sector. The objectives used here are taken
directly from the National Plan and include.

a) Increase employment

b) Increase Income

¢) Redistribute Income

d) Increase production

e) Increase productivity

f) Conserve and/or generate Foreign Exchange.

A seventh Test Objective was included, in-

crease private profits not, because it is a

Colombian objective, but because it allows us to

compare the strategies to meet the Plan objec

tives with strategies which attempt to meet



private profit objectives.

Having these objectives we can accomplish
two important steps:

a) we can group strategies into a man-
ageable number

b) we have a measuring stick c.
evaluating the desireability of cach strat
egy.
STRATEGY GROUPINGS

The model permits to reduce the number
of strategies from the near infinite
quantity implied by the large number of
resources and activities to a manageable
group. Each of these firal strategies
corresponds to the strategy which maximizes
each of our seven objectives.

For the purpose of this paper we will
further reduce that number of alternative

strategies to three for mse and trevity of

presentztion. We have selected three which we
hope will acguaint the plarner with the analyt
ical technique. The numbers however, are not
hypothetical. They are based in the best and
most complete statistics available for 1968.
New resuits based on significatly more reliable
figures for 1570 are in process in the Ministry
of Agriculture Sectcr Analysis group. These
conclusions should be read in the light of the
crigen of the basic data, which theugl. the best
avaiiable, is certainly not as precise as ve
would have liked. Orly results showing signif-
icant differences between alternative strat-
egies should be utiiized, at this stage, in
policy feormulation. Very close cases should
await the more accurate results of the 1970 anal-
ysie.

The strategies we will nnalyze are titled:

1. The Employment Stravegy



2. The Value Added Strategy (Production
Strategy)

3. The Private Profits Strategy.

These names are simply titles given to
specific mixes of:

- Activity levels

- Technologies

- Limited resource allocations
which were selected because they yielded the
most possible-feasible employment, or pro-
duction (value added) or private profits. *

MEASURING STICK

With the objectives so defined we can
evaluate the desireability of each of the
strategies by quantifying how much of our

objectives each strategy produces.

*These mixes are described in detail in
AWD 4.

QUESTION C - WHAT ARE THT CQSTS AND BENEFITS OF
EACH STRATEGY.

Since we agreed that the only way to meas—
ure a strategy is to quantify its impact on objec—
tives, the Impacts of the three strategies on
three of the seven objectives (employment, value
added (Production) and private profits) are
presented in Table 1.

For the purpeses of this Section, the
numbers relating to "Sistema de Crédito
Flexible" are relevant. The numbers under the
title of "Sistema de Crédito Tradicionai” relate
to discussion under Question C.

in Table 1 it can be observed for example that
if we followed the Employment Strategy we would
ootain $20,941,000,000 pesos* of value added in

1975 and 2,462,000 man years of employment.

* Pesos of 1968



TABLE 1

MEDIDA DEL IMPACTO DE ESTRATEGIAS ALTERNAS DE PRODUCCION

AGROPECUAJ.IA SOBRE LOS OBJETIVOS DEL SECTOR

Puente: Documento Analiticc de Trabajo # 4
Linear Programming Analysis of Agricultural Activities
Richard E, Suttor
Washington, D, C. April, 1972, 111 pp,

EMPLEO VALOR AGREGADO UTILIDAD PRIVADA
Estrategias Alternas ‘ 1972 1975 1972 1975 1972 1975
Estrategia para Maximizan
Empleo
Sistema de Crédito
g Flexible 2,254 2,462 18,853 20,941 14,209 14,901
&
(3]
Sistema de Crédito
Tradicional 2,162 2,366 19,187 20,639 | 13,082 13,771
JEstrategia para Mnximizm{
g Valor Agregsdo
Y]
o Sistema de Crédito
2 Flexible 2,079 2,350 | 20,252 22,037 13,686 15,025
-4
g Sistema d¢ Crédito
Tradicional 1,991 2,187 19,937 21,510 | 14,199 15,002
< strategia para Maximizan
9 vUtilidad Privada
>
-
5 Sistema de Crédito
g Flexible 1,870 1,895 19,022 19,128 | 15,559 16,213 &
a 1
= Sistema de Crédito
E Tradicional 1,765 1,816 18,095 18,459 | 15,221 16,118
Miles de Aftlos Millones de $ Millones de $
Hombre de 1968 de 1968
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(G65-97
Dias Pesos
Bowbres mil millones
Hillonel____ZS
Crédito Flexible
2.5120 / -~
o & Valor
Crédito G Agregado K~
Flexible g X dPed
Crédito s &8
Tradicional & &,
2.0115 Utilidad Cédito
4
Expleo Privada Tradicional
1.5110
1.0 |5
T t t T . ' 1 l
Bmplec Valor Utilidad Eapleo Valor Utllidad Eméleo Valor
Agregado Privada Agregado  Privada Agregado Privada
ESTRATEGIAS

FIGURE %1

IMPACTOS SOBRE EMPLEO, VALUR AGREGADO Y UTILIDAD PRIVADA
DE ESTRATEGIAS ALTERNAS DE DESARROLLO ~GROPECUARIO-1575
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Estrategias Alternag

EMPLEO

TABLE 2

PORCENTAJE DE AUMENTO EN EMPLEO, VALOR AGREGADO Y UTTLIDAD PRIVADA

ENTRE 1968 Y 1975

Estrategia para Maximizar

Empleo

EMPLEO

VALOR AGREGADO

UTILIDAD PRIVADA

Sistema de Crédito
Flexible

( 30.8

29,6

23.0

Sistema de Crédito
Tradicional

25.7

27.7

13.7

VALOR AGREGADO

Estrategia para Maximizar

Valor Agregado

Sistema de Crédito
Flexible

28.5

29.6

27.0

Sistema de Crédito
Tradicional

19.6

26.6 ¥

26.8

UTILIDAD PRIVADA

strategla para Maximizar
Utilidad Privada

Sistema de Crédito
Flexible

20,1

19.8

28.2

Sistema de Crédito
Tradicional

15,0

15.6

27.4

%

Fuente: Documento Analftico de Trabajo # 4
Linear Programming Analysis of Agricultural Activities

Richard E. Suttor

Washington, D. C. , April 1972, 111 pp.

4 F&L ﬁpcﬁ@ >V
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a 30.8% increase in employment and a 23%
increase in private profits in that period.

It is interesting to note some of the
direct policy implications of these percent
age changes. Since each of these numbers
represents possible strategies (that is
strategies which do not require better
technology than exists in Colombié, more
market demand than exists, more labor skills
than exist, more credit or capital or land
etc.), the percentages themselves tell us
much about oft debated but seldom quanti-
fied planning issues.

a) Is rural cutmigration the inevit-
able result of the changing Colombian
structure of more demand for manufactured
and processed goods?

It appears from Table 2 that given the

structure of demand (market constraints) the

-13-

agriculture sector could (not will) efficiently
absorb 25.7% to 30.8% more workers in 1975 than
in 1968. Since we do not have compound annual
employment growth rates only a rough comparison
can be made, yet it would appear that a strat-
egy exists (limited by our resources) which
would provide work for all of the additions to
the rural labor force between 1968-1975 assuming
a natural addition rate to the Labor Force of .,
anything less than 4.0% per year. This does not
imply that we would eliminate unemployment, for
in addition to new entries there already exists
a large un—employed pool to be absorbed. It
does not suggest either that rural/urban
migration would stop, the motives of that migra—
tion may be other than the lack of productive
employment opportunities in the "campo". What it
does say is that the "employment” problem in the

"campo" is not an inevitable problem for Colombia



which results from the underlying economic
structure of changing demand *

The previous paragraph should suggest
to the mind of the planner other policy
implications which might flow from the Table.

In Figure 2 the percentages of Table 2
are plotted for ease of general interelation.
In the first segment we see employment +
value added impacts plotted together because
of the similarity of the way they move -

"Utilidad Privadd® is separated because of its

completly different pattern.**

* As a result of necessary labor saving
technological change.

** The strategy headings are repeated at the
bottom of the graph.

Here we observe a great deal of complement-
arity between the employment and value added
strategies with reference to employment and value
added impacts. That is we observe that under
either strategy we get high empleyment and high
value added impacts. However, by lcoking at the
second segment of the graph we can see that the
employment and value added strategies are not
complementary in their impacts on private profits,
where the employment strategy yield a very low
(23%) and the value added strategy a high (27%)
impact on private profits. It can be observed
from the graph that trying to balance all three
goals by looking principally at the plan objectives
(employment + productiomvalue added) but also not
overly damaging private profits, the strategy
which appears best is the value added strategy.
The employment strategy while very favorable to

value added is disastrous for private profits,
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while the value added strategy is reasonzhly
complementary to employment and private
profits.

The preceding coments on the sclection
of a strategy were made in general without
quantifying any of the impacts or trade/off
between the strategies. We now attempt to
quantify the implications of -the strztegy we
have chosen. We will observe how much we
have gainzd by not choosing one of the others,
and observe how much those gains have cost us.
In a sense this is an attempt to quantify the
costs and the benefits of each strategy.

But here we are not thinking of the resource
costs required but costs defined as "the
quantity of our objectives which we have to
sacrifice in the case we follow the ch-:zen
strategy"”. The benefits are, "the quantity

of objectives we gained by following the

-16-

chesen sirategy”. From these quantified gains
and losses {or vosts and benefits) we can then
c2lculate exchange rates Yetween the objectives.
Thzt is we can say how many pesos of value added
we must eacritice to obtain one man year of
employment.

Rather than presenting a table summarizing
these "objectives exchange rates" it will be more
useful to move step by step in their computation
so that the planner can readily see the plarting
importance of the final numbers,

Let us tirst attempt tc see what the gains
are from selecting the vzlue added strategy over
the private profit strategy.

Thesc gains are of two types:

a) Employment gains

bj valuc added gains

The empicyment gain is equsl to the differ—

ence between the man years in 1975 of employment



under the value added strategy the man years

under the private profits strategy.

~ Empleo

Man years
Valor Agregado + 2,350,000
Private Profits — 1,895,000
Employment gain 455,000

If we had selected the private profits
strategy we would have lost 455,000 man years
of labor in 1975. To a government dedicated
to serious effort at confronting a desperate
employment pioblem this finding should be of
urgent planning utility.

Passing now to calculate the value
added gain of our strategy over the private
profits strategy we can calculate it in the

same way.

000,000 $ value added

Value added strategy 22,037

Private profits
Strategy 19,128

Value added gain 2,909

All that is left in this two way comparison
is to calculate the losses or costs of our selec—
tion. The only sacrifice we had to make vis—a-
vis the private profits strategy is a loss of
private profits.

000,000 Private Profits 1975

Value added Strategy + 15,025

Private Profits Strategy - 16,213

Private Profits Loss - 1,188

-17-



We are now in a situation to calculate
the exchange rates between what we have lost
(Private Profits) and each of the gains
(empleo, y valor agregado).

The private profits cost of gaining one
man year of employment (that is, the number
of pesos of private profits which we must
sacrifice in order to gain one man year of
employment) is $2,610.

This is the exchange rate between private
profits and employment when we compare these
two strategies.

The exchange rate between private profits
added value added is likewise calculated by
dividing the private profits loss by the
value added gain. The exchange rate (the
number of pesos of private profits which

we must sacrifice to gain one peso of value

added) is $0.408.

These quantified exchange rates give tne planner
a very good idea of the magnitude of these sac-
rifices, and while they do not direcily make the
decision as to which strategy to chose, they
a2liow the planner to make a much more reasoned
and intelligent choice.

In order to complete the comparison we have
to compare our choice of the value added strategy
with the employment strategy, and then compare
the two which were not selected (emjleo ard pri-
vate profits) with each other.

These comparisons and the relevant exchange rates
are presented ¥ Tubli- .

OUESTION D - HOW DO WE TMPLEMENT T¥D CTRATEGY
CHOSEN

Having evaluated and selected a strategy we
have to return by the same rouvtc we came to cee
exactly what configuration of

a) crop and livestock production levels



ompariso omparison
2 1 :

parison
v 3

Value added strategy selected

Private Profits strategy not selected

Value added strategy selected

Employment strategy not selected

Employment strategy if selected

Private Profits strategy if not selected

[

TABLE 3

+ If gain
- If loss

afios hombre
Employment

Setel

+ 455000

- 112000

+ 567000

EXCHANGE RATES

000000% 000,000$
Emplec to Value Adced
Value Added Private Profit loss - to loss
+ 2909 <~ 1188 2610 0.408
Man years $ gain per
gained per Peso lost
$ lost
+ 1096 + 124 — $0,00001
Man years
per Pego
gained
+ 1813 - 1312 2314 .72

=19~

Man years Peso gained
gained per per peso
Peso lost lost.

Private Profits
to loss

$0,0009
Tost
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b) location of production

c) allocation of scarce resources —
credit, land - etc. are required by the value
added strategy which we chose in order to
design the programs and projects required
for plan implementation. The detail,z;/u-ea-

foot the strategies now comes to

our aid, for we are not left to ambigu>sus
or general definitions of what the strategy
entails but, duantified, crop by crop,
region by region, resource by resource,
requirements to meet the strategy.
Though project implementation is qf course
yet to be done, the basic question of
project design (what project, where, with
what technology, requiring what re-
sources) are already answered. Much
programming and planning and decision making

ig left but the important underlying detail

=20~

of plan and program direction is there in the
hundreds of tables generated -inwesder-he <o

the value added strategy,ie-

QUESTION E - BESIDES THE READJUSTMENT OF
ACTIVITY L S

PRODUCTION, A
CREDIT & OTHER RESOURCES; WHAT
R_INSTI ONAL _OR U

GHANGES CAN WE EVALUATE WITH THF
ANALYSIS ?

At this point we return to the diffiFult
choice of trying to list possible institutional
or structural changes which can be analyzed or
of selecting one to treat in enough detail to
give the planner an idea of how such analysis
can be done. W, will attempt to evaluate the
impact of one institutional system, the current
credit distribution system.

CREDIT DISTRIBUTION SYSTEM
Institutional credit in Colombian distrib-

uted through a number of institutionai chan—



nels. Each of these channels has its own
patern of distribution among the activities
in>luded in its credit portfolio. The Banco
Ganadero has not, for instance, financed
vuca production. In order to evaluate the
impact of this institutional rigidity on
possible development strategies for the
agricultural sector we héve assumed that a
projected rate of growth in available insti-
tutional Credit would be distributed in two
ways:

a) Distributed in a completely flexible
manner such that any credit institution’s
resources could be utilized by any agricul-
ture crop or livestock product (Crédito
Flexible).

b) Distributed in a partially limited
way, such that .ach institution®’s re-

source could be shifted flexibly between

~21-

any of the crops or livestock activities it had
traditionally financed.

Its credit could not flow to entirely new
uses. This would limit Banco Ganadero, for
example to livestock activities. (Crédito
Tradicional)

We then used these two alternative fomula-
tions of the credit constraint to see if it made
any significant difference in the impacts on
objectives of any of the development strategies.

The basic results can be observed in Tables
1 and 2 and are graphed in Figure 1.

From that figure it can be seen that thére is
always a negative cost associated with the
traditional system. It varies considerably
depending on what objective and what strategy
is being considered. Figure 2 and Figure 3
present an interesting compar:ison of the strat—

egies and objectives with these two credit
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