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ANTRODUCTION TO THE ANALYTICAL WORKING DOCUMENT
SERIES

Every analytical effort involving various
investigators' in different institutions and
locations faces the difficult problem of
interchange of i.nalysis between collaborators.
The Analytical Vorkiag Document Series was
originated to help in reducing that communicetion
g€ap. Rather than wnit until the analysis has
matured, we are circulating the "rough draft"
stege. This groroach has the advantage of
allowing carly revicw and redirection as well as
cross-rertilizetion effects ca other research
efforis. The obvious disadvantege of the
Analytical Wortineg Document Series is that
uncorrected and untesticd materials sre cire
culated. Readers of these draft collections
of Freliminary Analytical results should

keep ia mind their provisional character

and use them in the spirit that they were
issued, We look forward to the helpful come
ments which the circulation wasintended to
elicit.

These date and analyses do not bear the
approval {nor imply such) on the part of

U. S. AID or any of its offices, and should
not’ be quotcd without the written permission
of the origirating office.
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INTRODUCCION A IA SERIE IE DOCUMERTOS ANALITICOS
DE TRABAJO s

A cada esfuerzo analitico que involucre a
varios investigadores en diferentes instituciones y
distintas oficinas se le presentan problerag difi-
ciles relacionados con el intercambiq,de ideas que
surgen del analisis y de la copilacion de detos,
Se ha iniciado esta Serie de Documentps de Trabajo
con el fin de intercambiar informacion oportunt-
mente con colaboradores., En vez de esverar hasta aque
los analisis hayan llegado a la etape de corvertirse
en estudics "preliminaresf,para circulacion, hemas
decidido distribuir, lo mas prento posible, & un nu-
mero muy restricto de colaboradores, estos dotos
ccmo posible elementos de futurcs maress 2niliticos
¥ cozo resultados muy preliminares. Este sisteza
tiene la ventsja de permitir una revision oportuna
de los datos y un cambhio de direccion, si fuera nee
cesario, asi como tambien un intercembio da ideas.
la obvia desventaja en esta Serie de Docurentos es
que se circula material aque no ha sido ccrregido ni
aprobado. For lo tanto, los lectores de esios Do-
curentos deben tener en cuenta su caracter ccapleta-
mente provisional. Esperamos con interés los co=
mentarios y las sugerencias que pudieran surgir Jde
la circulacion y lectura de estos docuzeitos. .

7
Estos datos y estos analisis no hen sids
aprobados por la A.I,D. ni por cualquiera d: gus
oficines, y no deven citarse sin peraiso, wor

eserito, de los autores,
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INTRODUCTION

In the carly stages of development most LDC's with limited finarzial rescurces mst decide if exphagis
shoulé be placed an agriculture and related industries or upan besic industry which requires 1ittle agricul-
turel product as rew material. Undoubtedly, the physical natural resocurges endowsents of each individuaml
country are of prime importance in determining what path of develcpment to choose. Where a regian possesses
high quality ores, mineral resources and entrepreneural skills, the develomment of heavy industry may be
Justified. Ou the other hand where a region lacks everything except agricultural resources, the path to
higher improvement may be achieved through agriculture and agricultural processing industries.

In earliest working documerts of the amalysis of the Colambian Agricultural Sector Analysis, the agri-
culture-industrial camplex was identified as being composed of four major sectors or camponents, namely:
(a) agricultural primary production (including 1iveatock, rishéry and forestry); (b) agricultursl processing
industries; (c) agriculturel inputs industries (those manufacturing fertilizer, pesticides and other inputs
used 1y the primary activities; and (d) agricultural marketing and service entities (engage in the retail,
vholeaaleb, transportation, and storege of raw and processed agricultural products).

In this document a first attempt model of the Colamblan Agricultural Proceseing Sector 1s presented.
The analysis 18 confined to the agricultural proceassing activities end does not include interrelationships
between the agro-industries and cther major sectors of the economy.

The m.ﬁgr cblective of this analygis i3 to determine useful information on sectoral investment
decisions rox; ulternative policy objectives. This includes among others expansion of processing capacities



of specific agro-industries, selection of the most economically efficient 1-/ production technology, or shart

term credit requirements needed by the processor of agricultural rew materinis.

Hopefully & refined version of this model may be incorporated as & sampopent of a large model of the
entire Colambian econvmy ia which the imterrelationships between the different sectars (cazponents) of the
model can be fully analyzed.

This document comprises 4 major sections as fallows:

A. The Linear Programming Model, its Structure and Variants

B. Methodology and Procedures in Basic Data Derivation and Estimation.

C. Model Solutions - Camments aml Recammendatiaons

D. Appendices.
Section A.
The Linear Model
General Description

The model is constituted by lineer programming activities, each representing an average for all Colambian
Plants in a regional or national basis es well as alternmative teclmologies for each partioular industry of
the Colambia Agricultural Processing Sector. ¥ The producticn of these activities is constrained by several
eets of restrictious (representing limited resources) namely; labor (4rained labor in processing industries)
and total urban econamically active population (urbe= labor force ), processing capucities, availabil;.ty of

; In the sense of maximizing the "Objective Punction® with the lesst use of available rescurces.
3/ For sector definition see Gemerel Working Document mmber 3E, Vol. I, pp. 5-7; Ricardo, Joee M.
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rev materials (for 1968 only), working capital (for 1975 cnly) and markets. Foreign trade is restricted only
to the export and impart of agriculturel processed products and to a few basic egricultural raw materials
suzh as vwheat erd cacro beans which are essentlal to the operation of same agro-industries. Linear programe
ming teclmiques (MPSX) are used to select the level of production for each activity which maximizes (subject
to the above restrictions) some of the following objectives: employment (man-years) of trained labor,
employment (man-years) of total ecanamically active urban population, manetary payments to labor, return to
capital and mAragement, and value edded.

Variants of the L.P. Model

The analysis 18 basically camposed cf three  sulmodele or variants, brief descriptions of which are as__
follows:
COLPRT - This sulmodel 1s composed only of proceaéing activities represented in the existing 1968 Colombian
technology. The 1968 and 1975 versions of this submodel were, however, slightly differently formilated.
COLFRI (1968) was designed to reprotuce as closely as poasible the economic conditioms; 1.e. production
levels, agriculture raw material aveilability and trade patterns;of the Colombien Processing Sectar existing
in 1968; that is, it was tailored in crder to minimize the degree of abstraction. COLPRI (1975) in additiom,
of course, to using the 1975 restrictions (RHS), allows for camplete import substituticnm and unlimited avail-
ability of egriculturel rew material.
COLPR 2 - In eddition to Colambien technology, additicnel activities representing alternative technologies
fram other countries at different stages of development are introduced.



COLPR 3 - Includes the Colambian technology, the foreign aléemat:[ve technologies, and a nev set of investment
activities representing expansian of existing processing capacities.

Both COLFR 2 and COLFR 3 are cnly run with the 1975 restrictions (RES).
Model Structure

Activities 1/
Five types of activities camprised the varidbles of the model:
(1) Production Activities:
(a) comercial processing plents describing the everage techmology of damestic production in 1968.
(b) non-industrial or non-camercial activities deseribing producticn of prucessed products at the famm

level, or at the household level, being produced by members of the family or by independent workers
(non-registered establishments).

(c) alternative foreign activities.
(2) Investment activities, for expanding present processing capacity.
(3) External trede activities. '
Production Activities

The output fram the activitiag is measured in millions of dolhrs.g/ All processing activities have a

cne-year time frame. It is assumed that agricultural raw materiels (impcrted or locally produced) snd live

y Io order to avoid repetition we are not listing in this section the activity definitioms. 4An industry
desoription and the symbolic name (aymbol) of each of the processing activities (Colombia and Foreign
Technalogies), trade activities and investment activitias appear in tables Cl through C10 of Appendix C, as
well as in the camplete printout of the matrix, column by coluwm shown in Appendix B.

% Converted at the rate of 17 Col. §=1 U.S. $ .



andrals (cattle and hogs) could be processed in any establishment in the country. It is agsumed that the
cutput of most processing activities were composite cammodities, 1.e. produced and comsumed in fixed
proportion. Seasomal variaticns of any kind are not considered in the model. Production of seasomal in-
dustries; for example, th2 camning of fruits and vegetables, making of cheese and butter, and other
processed products; is "anmualized” by using average input-coefficient for the whale year (8-hour ghift,
260 working days per year) rather than only for the seascmal memths.

Processing activities are specified either at the national level or they may be regicn-specific, but in
all cases with the same input-output co:fficients (except for scme of the laber coefficients), implying
average naticnal extraction rates, a~d average cost structure for all regions.

Alternative techniques of prodv:tion from foreign countries are specified for £lmost all i:roeessing
industries, representing differen’; factor cambinations o different levels of techmology. Seperate activ-
ities have been specified for the crushing of the major oilseeds in Colambie, namely soybeans, cotionseed,
sesame seed and African palm. However, because of lack of disaggregation of the basic data (Dane: Industrial
Census) ell input-output coefficients are structurally the same except for the rew material and the extrac-
tion rates coefficients (different for each ailseed).

Activities ne]:reéentizg the non-commercial production in Coloambia of processed agricultural products
were specified for seven industries (products). The prcductitm. oi‘.these activities filled the gap between
the total primary production of the agricultural raw material, and its utiligaticn as major inputs by
registered establishments of processing injustries. This non-commerclal or nan-industrial production takes
Place at the farm and household level. . A detailed deseripticn of procedures end methodology used in calculating



the production of these activities is shown in Secticn B. While in reality part of the slaughter of livestcek
ard processing of cheese and butter and other products take place at the farm level, no activities were speci-
fied for their respective norx-indus"l:rial production. We hope that enough data in processed products which are
mamufactured at the farm level were collected in a recent egricultural .cost of production survey carried cut
in Colambia during 1973. Hopefully, these activities will be included in our 1970 model.

Investment Activities

These activities aimply state how much capital, y based a. the existing Colombian tectmology in 1963,
is r:ieded to expand by one million of 1968 dollars worth of cutput the Pprocessing capacity of .ach individual
industry. We assumed that all capital goods such as industrial machinery, electric motors, ete., which arae
not presently nroduced domestically have o be imported. Consequently the saze amount of forelgn exchange
equal to the value of these fixed capital goods is required for the expansion of these activities.
Foreign Trade Activities

Expart and import activitieb were represented in the 1968 model (COLPR 1) for only those traditionally
trade agricultural processed commodities and for a few egricultural basic rew materials ¥ which are essential
to the processing sector. Both import and exprrt activities were forced, at their actual 1968 level, 2/

I How much medium and long-term credit is needed.

3/ These inelude imports of wheat and flour, cacao beans and eome feedstuff material such as fieh meal and
exports of cigar-type tobacco.

2/ DANE ANUARIO de Comercio Exterior (1968 Forelgn Trade Yearbock)



into the 1968 optimm sclutions. For the 1975 sulmodels only exports were farced irto the optimm sclu-
ticms, thus allowing for import subatitutiém for ell traditiomally imported agricultural processcd products
end basic raw agricultural matcrials.

A1l activities are defined in monmetary units, i.e. 1 million U.S. 1968 dallars. (Colambian pesos were
canverted at the rate of 17 Col. $ =1 U.S. $).
Canstraints

Five basic sets or restrictions delimit the framework of the model. Of these restrictions, two of them-
namely, the rav material availability end import require:mz_:ts- were used anly with the 1968 model, while
they were relaxed for .all model veriants in 1975.
Regicns

The fact that Colabia has a wide variety af'cltmtes i1a reflected in the diversity that characterises
its agriculture apd indirectly the sgriculturel processing industries (sector).y Cansequently any model of
the Colombian agriculture or of the agricnlhn-al processing sector which is ;Lntended to similate these
sectcors as close to reality as possible should to same extent be regicnalized -2'/ In this model a ®partial”
regidnalizatiqn of the processing sector is initiated at this earliest attempt of the analysis. It is anly
partial in the sense that only one basic input- namely lsbor- was regicnalized, leaving other resources

y For further reference in the location of agro-industries see, General Working Document Number 3D,
Part II, pp, 2-5; Ricardo, Jose M.

3/ Data gap inaccuracies and difficiencies end increasing camputing costs are the major factors in
limitifg regionalization. ' B



constrained at the natiomel level. As mentioned before, activities representing the 158 Colozbia tech-
nology of each individual agro-industry have the same techmical coefficients paticmwide (for all regions).
This simplification helps to keep the matrix down and feflecks the fact that reglomalizaticn although part
of the model is not by far its main focus (objective), at least in this stage of the analysis. Eight regions
were delineated for this model. The regional groupings were based on previous reglomelization schemes by
"Planeacian," the Colcambien Plarming Agency, and an the criteria of selecting specific comtiguous Departa-
mentos (Statea), based on the politicel adminisirative division of Colcmbia in 1964. All territorles
(Intendencias y Comisarias) were lumped together in cne region. Table Al shows Colambian populatian, area,
and density by states and territories in 1964. Admitedly, this regicpalization of Colambia is stiil very
crude and must be restructured for further analytical modela.l'/ The departementos (states) camposition of
the eight regians is as follows: Atlemtico (A): Atlantico, Bolivar, Cordoba, and Magdalema. Anticquia (B):
Antioquia cnd Choco. Velle (C) Valle del Cauca. Cundinamarca (D): Cundinamarca including Bogota. HNorth-
East: Boyaca, Norte de Sartander and Santander. Central (F): Caldes and Tolima. South (G): Cauca, Huila,
and Nerino. Territordes (H): All Intendencias y Comisar.as (see table Al ). Table A2 shows total popula-
tion end the non~agricultural economically active population by reglons in 1968 and 1975.
Iabor Canstraints )

Iabor was the only basic inmput which was regionalized in the model. The total non-agricultural

economically active populaticn and the crained lebor farce, defined as those directly employed in agro-industries

Z For additimwal information e Colombian agricultural regions, see Working Document Number 3D, Part II.
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TAHLE Al , COLOMBIAN POPULATION, AREA, AND DENSITY BY SECTIONS, 1968

SECTIONS SECTIDN | POPULATION | AREA IN X DGUBITANTS PER SECTIDSS CECTION | POPEATIDN | ARRA IN Ko? | INHABTTANTS FER
: IMBER : Xn? (DENSITY) HUMBER : X2 (DENSITY)
DEPARTA!ENTOS (STATES): Totd | 17,096,390 590,545 28,95 DEPARTAMBNTOS (SIATES):
AMTIOWIA 1 2,477,299 62,870 T 39.40 TOLDMA 16 841,42/, 23,325 - 36.07
ATLANTICO 2 DT,406 3,270 2.3.39 VALLE del CAUCA 17 1,733,053 a,us 81.57
BOLIVAR 3 1,006,347 36,95 7.2% Total 388,118 548,359 0,71
BOYACA 4 1,058,152 67,750 15.62 DTEERCIAS; Total 291,70 138,899 2318
CALDAS 5 1,455,872 13,070 111,39 ARATCA 20 24,148 23,490 1.0
CAUCA 6 607,197 30,495 19.91 CAQUETA 18 103,718 90,185 L15
COIWOBA 7 585,71, 25,175 23.27 GUATIRA a 147,140 20,180 7.29
CIRIDTIAMARCA 8 2,819,524 23,960 117.68 84N ANDRES ;
@00 9 'm:esa 47,205 3.85 7 FROVITECIA - ¥ - # 0.2
. QOHISARTAS: * Total 96,381 414,470 0.23
. HUILA 10 416,289 19,990 20,82 R 22 12,062 121,210 o
umAA - 789”{0 46,695 16.%0 p— 23 3,602 78,065 0.05
-, o el il B « | wa | e
IOTIE do SANTANUDER ‘ 1, 534,486 20,815 25.68 VATFES % 13,403 70,625 03
V VICHADA 2% 10,130 98,970 0,10
SATAD:R 15 1,002,213 30,950 32.35 CgEn Sotal _|17,485.508  ]1,133,914 1535

SOURCZ: JANE, CIISO MACTONAL do FOBLACION, 1564

1/ This finwe represcnts the cambined totals

for Intendencins and Conmisarias,.



FABLE A2, NOH-~AGRIGCULTURAL LABOR FORCE IN COLOIBIA, BY REGIONS,Y 1968 end 1975

Region Symbol |  Non-Agricultural cally Synbol {  Non-Agricultural Econ, Active Total Population
Active Populat Pop, of Trained Iabor in
1968 1975 1_% 1975 1968 1975
A LA 604500 827000 LTA 287 3076, 3592000 4497200
{At2: 1tico) .
B
(Antioquis) iB 525100 729600 LTB 19534 ns 3120000 3967400
c .
(Valle) Lo 337500 161600 LTC 12555 1772 2005206 | 2510300
D
{Cundinamarca) 1D 568300 814000 1TD 21 30282 3376700 4426300
B
(lorth East) 1E 493800 660300 fiv:] 18369 24563 2934200 3590500
F TR .
*(Central) LF 432200 572100 LTF 16078 21282 25568200 3112300
G
(South) e 326200 435400 LTG 1235 18197 1938400 2367500
H .
(Llanos & Territon)| IH 106300 18300 LTH 4029 5517 643200 805500
(tatsomal) i 3395900 4645300 LTH 12638 172917 20177900 25277000

Bource: DANE, "Censo Nacional de Foblacion, 1968

CEDE- Perez Sarria, "Parametros Demotzra.flcon, 1970"

Suttor, Analytical Working Document #4

y Interpolated or extrapolated from data for 1965 and 1970 in Perez Sarria Parametros Demograficos.

_2/ Projections based on ratios shown in Table 2 of Analytical Working Lacument #, p. 8.

3/ Direct vorkers employed by all food industries, beverages, tobacco, textile and leather (except shoes), census 1964, p. 13k,
10



1n 1964,% vere calculated by reglons far 1968 and 1975. Therefore, there are two labor constrainte for each
region, in edditicn to the national labor force constreint. These reatrictions aimply state that the total
non-eggricultural lsbor and the totel trained labor used by the regimal processing activities cammot exceed
available total labar and total treined labor forces in that region. Table A2 shows the total urben labor
force and the trained labor forces by regioms in 1968 and 1975. Undoubtedly the non-agricultural econcmically
active population is a redundant resource in the sense that it does not bind any solution; however, thie
regsource canstraint was not left out of the model since ane of the major objectives of the snalysis is to
determine the total evployment generstion:cepebility of the procesming pector. The labor utilized by the
non-industrial proceasing activities was congidered to be fram other population cutside the restrictioms,
since these activities cperate et the farm level using agricultural labor force and at household level using
warkers assumed to be outside the urban eommicaily active po;n].atim However, the total labor employed by
these activities is not excluded from our macro accounting variables of total employment and labor payments.
Processing Capacity Constreints

Pre-specificd processing capacity limits for each ag:o—ixﬂustry constraints the solution level of tie
" procesging uctivities. Teble A3 ghows estimated cspsci+ies for the Colambian agro-industries in both physi-
cal units and in monetaxy tenn.sA (1968 U.S. $). The methodology used in deriving the processing capacities
estimates 18 shown in Section B. The question as to what degree the shortage {excess) in processing eapacity -
in the model ig acturlly sn underestimation (ave!estimtim) of existing sector capacity in 1968 bas to be

; Bagsed on the 1964 Populatiom Census.
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TABLE A3, OULOMBIAN AGRIGULTURAL PROCESSING CAPACITIES, 1968 AND 1975 L/

VALUE I TEDUSANDS U.S.

1

|

! PHYSICAL UNTTS

DIDTSTRY DESCRIPTION , SDOL , WIS
" 1 1968 Pozzars 3/ | I THOUSANDS

LIVESTOCK SLAUGHTER PC103V se46481 3/ . §US,
LIVESTOCK SLAUGHTER PC103P . 2676960 3/  Hend
MEAT PEG, & PROD. PC104V 9905 - . $US,
MEAT PEG,. & PROD, PCi04P 8340 - M,T.
MFG, PAST. MILX PROD, PC1O5V 62195 £ U.s,
}MFG, PAST. IILK PROD, PC105P 428086 Liters
MFG, BUTTZR & CiBAM PC106V 11941 $ U.s,
MFG, BUTTER & CREAM PC1O6P 13253 1T,
117G, CHEZSE PCLOV 6112 $ U.S,
157G, CHESSE PC107P JaVL ] 0T,
1FG, CASEIN & OTHER MILK PROD, PC108V 200 .$us,
MFG, CASEDN £ OTHER MILK PROD, PC10O8P 1952 Liters
HPG. ICE CREAM & MILK SHERBST PCILON 2680 $ U.s,
MFG, ICE CREA! ¢& MILK SHERBET PC109P OLLT LT,
15G, & PRG, COMD, EVAP. DRY MILK PCLIN 1R $ U.s,
}FG, & PEG. COND. EVAP, DRY MIIX PCI10P 14085 14T,
PKG, FRESERV. FRUIT & VEG. CAIIDIG PC1V 1367 3 U.S,
PEG, PRESERV, FRUIT & VEG, CAMITNG PC111P : 22638 T,
PREP. GAILILING FRUITS & VEG, JUICES PCLAN 291 % UsSe
PREP, CANUIIG FRUITS & VEG. JUICES PC112P L4568 LT,
PREP, & Pill. JAIS, MARMALADES PC1I3V 933 ¢ U.s.
FREP, & PHGe JAIS, 1ARMALADES PCI113P 2792 T,
FREP, {. PIG SAUCES, ESCABECHR PCILY 5126 - § us,
PREP, ¢ PKG, AUCES, ESCABECHS Po1L4P — 4805 1LT,
DIHYD,. ¢ FRZZZING FRUITS & VEG, PC115V 506 . $ us,.
DORHYD, & FREEZDNG FRUITS & VDG, 1945 MT,
PREP, (- CAINIOIG FISH, SARDINES PCIIN 2011 é us,
PrEP, ¢ CARITIC FISH, SARDINES PCLI7P o " 4558 LT,
PREP, (: PKG, SHELLFISH PC1ASV 239 : : 5 U.Se
FREP, ¢ PXG. SHELLFISH PCLISP 1739 M,Te
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TIHE 43, (cont.)

OOLGMBIAY AGRICULTURAL PROCESSING CAPACITIES, 1968 AND 1975 L/

3/ Four work days/weck banis

14

DIUSTRY DESCRIPTIOH ! SIMMIL | VALUE 1§ THOUSANDS U.S, PHYSICAL ONITS ' UNITS
1968 DOLIARS 2/ ° 1IN THOUSANDS
DIST. REC?, ¢ MIXTHG ALCOHCLIC DR. t PCLAN 77045 U.S,
DIST, RECT. & MIXTNG ALCGHOLIC IR, PCL2P 458 Litors
WINE INDUSTRIES PCLLV 3699 5 U.S.
WINE INDUSTRIES PCL43P 6192 Liters
}FQ, DEER & MALTS PCLLLY 168817 $ U.S,
}FG, BEER & MALTS PCLLLP 76/%39 Liters
MFG, CIGARS AND CIGARETTES FOLLSV 110886 $ U.8,
}MFQ, CIGARS AND CIGARETTES PCL45P 2374000 .
15G, COTTON & GDUING PCLLEV 55846 Lt “ﬁ.g.s.
g‘él R e m . 11868 $ U.S,
1FG, RUPE & CORDAGE PCLLTP
LQEBER MILL PCLLW &us ¢ u.s,
LEEER MILL PCLLGP
PIANING WOOD, WOOD FRAMES PC150V 8354 $ u.s,
- PLANING WOOD, WOOD FRANES PCLS0Y
HFG, WOODEH DOXES FOR PACKING 1y 1883 $ U.S.
167G, HOODET DOXES FOR PACKWIG C151P : 3355 N,B,
PG, CHIPBOARD ¢: PAESSED BOARD 15N 13811 § u.s,
1FG, CHIPBOARD {. PRESSED BOARD FC152P 17904
}FG, OF PARQUETS PC1SIV . 347 . 8 Us.
1FG, OF PARQUETS PC153P 69 wr
HFG, COUSTRUCT, & INSTALL. BUILD. PROD, PCL55V L4465 8 u.s,
10G, CONSTHUCT, & IMSTALL, BUILD, FROD, PC155P
17G. PULPLOGD, DAGS & OTEZR FIBERS PC156V 6469 $ us,
1¥G, PULP'O0D, BAGS & OTHER FIBERS PC156P 50208 LT,
'COR! HULLIG PC16GY 119849 $ u.s,
COEI HULLING PCL66P 1265082 T.
1¥G, SOFT IRINKS, BOTTLED WATER PC1I6W 5200 $ U.s,
1FG, SOFT DROTFS, BOTTLED WATZR FO167P 946318 Liters
. LEATHER FPOCESSIG ¢ FINISHING PCL6N 8032 5 0.8,
LEATHER PROCESSING & FINISHDIG PCLEZP 2017311 D2
1FG- OF THEDIZIE FATS & OILS sm & vm} PC164Y 526 3 U.S,
127G, OF IiZDIELR FATS & OILS (AX & VEG! PQL&LP 9571 1T, -
SO0URCE: DERIVED FROM TAELE IV OF W.D, #3F AED TAKLE 3 OF W.D. § 3D FART I, Legend
H Equals Mumber in thousacds
)/ Procesaing capacities in 1975 are the sams as in 1968, excspt Livestook MT, " DMotrio
Slanghter, (5 work dayo/week bosis) which are as followst 3,345,200 Head H,B, * Jumber of boxsa
or 429,858,000 U,S, . M " Square loters
Converted fram 17 Col, Fesos = 1 U.S, Dollar, 1968,- D? * Square Decimeters



gubjlect to further study. The capacity utilization at the industry level (3 or 4—digit)y was also not known,
and some estimates a% the industry group level (2-digits) were applied across the baard for similar industries.—z/
Shortages of capacity are of much serious concern for those processing activities in which production can
take place cnly in industrisl plants per se. This is the case £or sugar mills, cacac and oilseeds extraction
facilities, etec. On the other hand, the slaughter of domestic axﬁmals and the making of butter and cheese can
be carried out at the farm level with practically no investment and dmow-how.
Agriculturel Raw Material Congtraints
Because of the gtrong functional interaction {backward linkage) between processing industries and the
primary agricultural productien sector, agriculturel raw material evailability -3/ was specified for the
1968 model. This restriction was specified anly for those fam products which "must" be consumed or utilized
in a processed form rather than as fresh or raw p‘i'oducta. This includes all cilseeds and cacao beans which
have t0 be crushed into oil; grain and cereals which have to be shelled, Imlled and milled; sugar can widch
has to be ground; seed cotton which has to be gimed; tobacco which has to be cured, dried and later
manufactured into cigarettes and cigars; feedstuffs which have to be mized into balanced feeds; hides which
have to be cured and processed into leather; end so forth. A4 camplete list of the rew materials restrictians
used for "t.he 1968 COLFRL submodel is ehown in table A4, For the 1975 submodels this ccnstraint was left

unrestricted for ti.e following ressams:

z Based on the International Industrial Clagsificatian.
3/ See Table IV, Warking Document 3F.
¥ Simply celculated as Production + Imports - Exports.
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-
COESTRAINT  DESCRIPTION OF FRINCIPAL  XIUSTRY DESCRIPIION um:nmayu.n.i RIYSICAL (ITTS
sneoL AGRICULIURAL FROSUCY 373 DOLIARS l I YROURANDS
UTILIZED EY (matric-except as
AGRO-INTUETRIES “noted)
AQLO, LIVE CATTLR LIVESTOCK SLADGETER
Aqay ROH RICE ICE BULLING a6/ =08
AQ121Y. ROUCE RICE RICE HULLING 780000
Agq122v URBULLED COFYIZ COFTEX EULLING 2h6884
AQY22P MEULLXD CHYER COIFYEX HULLING
A4V VEENY VHEADQLL (FLOUR s/ 370000
AQL25P VEEAT WEZATMILL (FLOm 3suz
Q1297 VUL FLOR PAKIBG VHITE BREAD 328702/
ARL9P WNRAT FLOUR BAXING VHIYS BREAD 205012l
AQ133Y SUGAR CANE REPDIXD & OTHER 37526
AG133P SUGAR CANE SUGAR, RIFDRD & OTEZR 8620752
AQLYSY CACAD ERARS WG, CHOCOLATE CARDY 17349
AmLISP CACAO ERAXS KrQ. CHOCOIATE CANDY N 2719%
AGL6Y (3177 WG. VEO. & ANIXAL LAKD 34h0Y/
AGLIEP onsres WFG. VEG. & ANINAL LARD se3ns0Y/
AQLIGY GEEEN COFFEZ GBOUND & TTASTING OF COHTXE ohor27
‘m“.,’f’ CIETN COFYER GROUND & TOASTING GF COITR”
Ay BARIZY & MEAT WG, BEER & MALTS 1nm
AQLbhp BARLEY & WEAY MPG, BEXZR & MALTS . 78500
AQLhsY TCMCCO PG, CIGAAS & CIGARPZITES PO T
AASP TORACCO WG, CIGARS & CIGARETTEZE 30889
Am! . BEED CCTTN WG, COTTON & GIKEING boamy
AGLLEP £XED COTTON WG, COTION & GIRNIKG 213158
yIQE WG, ROFR & CORDAGY 11373
AGINTP 3. & CORDAGS . 32000
AGLS2Y UNCURED NIIXB LEATHIR PROCESSING & FINISHING 2%
AmEZP USCUNED EXIIES LEATHER PROCESSING & 11958
. ACIGhY INEDTER TALLON . MG, OF INEDIBIZ FATS & OILS 13028
AQIGhP INENINE TALLOY G, OF INEDIXIE FASS & OILS 107512
AQIGEY BULLING 63096
" AGLGEP cost COORE-SRILLIRD 897392

Bowres: Derived from DANE, 1964 updated sample of 1969 Industrial Cemsus
COOICI0 EXTERIOR

Ricardo, Gtatistical Workiag Docwmeat #1, Tabls 1-A
futtcr, Analytical Workisg Documeat #

At prices patd ty processing iadustries (purchase yrices).

Seme as producsr prioss.
cotton seed 203500 #T  1567H
saybeas >

Wk

3/ Uait of msascrement for cattls 1s heed,

Incindes imported rsv sstarial or axclades ¢xports of raw materials usod ky t)s processiag sector.



(a) to avodd overestimation (underestimation) of the mupplies of these agricultural rew produsts which
may result in misleeding ectivity level of the model solut’cns.

(b) to use the model itsclf as a mechenism for determining the 1975 agriculturel raw material require-
ments of the processing sector, which in the case of these agricultural-camodities represent the actual
coutry needs to meet demestlic and export requirements. . )

Table A4 shows the estimmted 1968 supply of specified egricultural raw materials used by the Colambian
processing sector.

Non-Industrial Production Constraints

These constraints simply state that some productiocn of agricultural processed products invariably takes
Place at the farm or household level. Consequeatly, this output 18 produced outside of registered industrial
establishments and its production is not recwded'in the ir.ﬂustriai cenauses,y of either large or smoall
industrial establishment 3/

Seven conntraints are represented in the model by equality equations (rows), which simply forced optimm
solutions to meet the specified level of thece constraints. Therefare, it is important to bear in mind that
the commercial production data of some processing industries sametimes includes anly part of the total rational
production of certain processed items and, in scae instances, as in the case of "Panela™ in Calcambia, are

campletely excluded from the industrial statistics. Table AS shows the 1968 and 1975 non-cammercial
; The Official Colambian Industrial Census earried out by DANE (The Officisl Statistizal Agency of Colambia).

2/ DANE carried out two Censuses, cne for large establishments, those which employed 5 or more workers, and
one census for small plants with less than 5 workers. y
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production level (constraints) for eeven major agriculiural comeodities which were imposed to the systen.
The 1968 level was simply determined by tracing back the rew material supplies in 1968 and subtracting the
amounts utiliged by the industrial plents. The 1975 cometraints simply assume comstant 1968 per cepita
production applied to projacted 1975 population figure. Deteiled information on procedures and calcula-
tioma for each individual camodity are shown in Section B. For same additional information on data re-~
collection of processing industries, .the reader can re!:‘ejr~ to General Working Document No. .
Foreign Trade Restrictions

In the 1968 models (COLPRl), exparts and imports of agricultural processed products and of a few agri-
cultural basic rawv materiale y are constrained at their actual 1968 level. Exports reflect the f.o.b.
export value and imports their c.i.f. values from Anuario de Camercia Exterior (Colambia Trade Yearbook).
Feedstuff by-products are exported (ollseed cakes) as well as imported (fishmeal) as was histarically the
case. For the 1975 variants of the model, only exports were forced into the solwtion at predetermined
(projected) levels. The corstraint of the exports st same "reasanable® levels was intended to prevent undue
apecialization in a few exportable products vhich'occ\m, for example, &5 a result of maximizing "foreign
exchange" with .mrestricted external markets. As menticoed before, imports are not forced imto the 1975
optimm solutions, thus allowing for import substitution for all traditimally imported egricultural pro-
cessed products and imparted basic agricultural raw materials. 2/ )

% Principally wheal, cacao beans, and some animal feedstuffs.
¥ Principelly wheat, cacao beans, and firhmeal.



’

Tahle AS5. Non-Tndustrial Productionl/ Constraints, 1968 and 1975

Constraint Name Industry I/0 # Restriction 1968 1975
Symbol Miliions U.S. § Millions U.S. $
Non-Industrial Production of Milled Rice 121 A2 32.44000 40.59500
- " " Green Coffee 122 NI122 53.13600 66.49400
" " n- " Wheat Bread 129 NI129 T7.66900 97.19500
- . o " Crackers, Cake, etc. 131 w31 . 1k.63000 18.30300
" " " " Lint Cotton 146 N11k6 66.89600 83.71400
" " " " "Pagela” 133 FI133 -66.00000 82.59200 -
® - " " Cigars 145 K4S 9,70600 12.14600

y Production frcm Farns, Households and Independent Workers (non-registered establishements)

Teble A6. Foreign Trade Restrictions, 19681/ and 1975

Constraint Name Constraint 1968 1975 .
. Symbol Nillions U.8. § Millions U.S. $
External Market tor Green Coffee EX122V 351.47400 378.10700
" " Sugar EX133V tB 40.41000
» " " Lint Cotton EQL6V 05100 56.38000
. " "  Beef EX103v 3.08500 34.19600
" " " Peed bye-products EX141v 3.85400 14.99700
" " " Lumber E1lgv 3.71800 3.86300
" " "  Cured Hides isev 6.28900 6.98000
n " " Zeashell Products EX118v £.99400 18.21100
" " " Unmarufactured Tobacco EX14SRV 5.05400 12.45500

-/ In sddition, imports of processed products aud essential agricultural rav metsrials were forced intb tho 1968 solutions;
see Appecdix, computer print-out of columns and rovs (restrictsons in the model).
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It is important to call the rcader's attentian to the fact that the model explicitly allows for the
importation of rew material and supplies utilized in the production process of each processing activity.
This is to say, the production activities are structurelly provided with an input-cutput coefficient which
gpecifies the proportion of raw materfsl and supplies imported for each .dollar of output produced by each
processing industry. For example, the vheat flour processing activity has an input-cutput coefficient of
0.6243 in the row corresponding to "imported raw materials and. aupplies” and a coefficient of 0.60 in the
row entitled "raw materials of egricultural origin.n” '.i'his indicates, as is the case in Colambia, that -all
or almost all of the sgricultural rew material, namely wheat, utilized by this industry (activity) is
imparted. Thus, caution must be teken in analyzing the results of the 1968 golution in order to net out tha
duplicate counting of the imports and their direct foreign exchange repercussions in the Colambian trede
balance. Table A6 shows Farelgn Trade constrainis for 1968 (exports and imports) and for 1975 (exports). .
The 1968 constreints, as previously mentioned, represent actual trade data expregsed in monetary terms (U.S.
1968 dollarsg), whereas the 1975 xtestric;tima are merely tne writer's exports projection adjusted to represent
1968 dollar pri 28. Sse Section B for m‘ocedm*ea.and calculations of 1975 restricticns.
Fareign Exchange Balance Equation

in the early formilation of this analysis a foreign excaange halance equation was specified in the model.
This implied that the amount of foreign exchange used to pay for :meorted Processed products and egricultural
‘rew material utilized by processing activities must not exceed the amount of foreign exchange generated by .
the exports of the whole procesaing sectar. Sinco at thisrearlieat stage of the 1968.mad,e.1, nei't.her the



export ner import activities were tomeq 3/ into the sclution, the results were that,mainly due 4o the foreign
exchange balance equation restrictiom, exports of important exportable comodities were at negligible levels
or. were ncn-exis'tent.—?'/ This was the case of green coffee and lint cotton exports. In addition all import
activities were ai zero level. In other words, the export ectivities generate foreign exchange only encugh
to pay for the iwported agricultural raw material and supplies. This inconsistency of the model was later
modified, first by foreing both imperts and exports into the 1968 sclution and later by relaxing the foreign
exchange restriction to became @& free or unrestricted row. In this way, it will serve as an accomting device
1z) determining the net Toreign exchange produced by optimm sclutions of the processing sectar.
Working Capital Cmstmi_n_t

The vor.’;d.ng or operating capital coefficients of all processing activities were simply set equal to
three months working capital requirements, or equivalent to 0.25 of one yeaf cogt requirements of all pur~
chased inpuis, including utilities and contrected work plus labor payments (including social security and
other fringe benefits). Admitedly this across the board rule of thumb represents a crude estimate of the
operating capital actually réquired by each 1ndividual industry. Some processing industries in general
require relatively emall investment in fixed assets, but their working capital requirements ere substantially
higher then other processing industries, tecause of the high rew material cost which usually must be paid
for in cash upon receipt. For additional information an the general description and characteristics of the

1: Only upper limits were placed in toth exports and imports.

3/ Since the trade activities do not have zny technical coefficient in the rows correspdnding to eny of
the objective functims they, of course, wouid not be in the basic of any optimm soluticn unless they are

forced into 1t, elther through a comodity balance equation or by requiring them to meet some maximum market
ccnstraints.
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individual industry groups or segments, the reader is referred to General Working Document No. 3E, Vol. I.
Total sector vorking capital requireﬁents in 1968 wvere estimsted from a value added maximization solution
vith unlimited working capital. The amount obtained was rounded to $365 millions (U.5.) and this figure
was used as the base to derive the 1975 working cepital constraints. Three short-term credit or working
capital constraints were used for 1975 as follows: (1) assuming that only the estimated total emount .of
$365 millions used by the sector in 1968 would be available for 1975; (2) assuming the same per capita available
capital estimated for 19€8, and applying it to the projected 1975 populetion, resulting in an estimated
$457 millions ($365 x gzowth factor of 1.2514), and (3) assuming & per capita income increase of 2 percent
annually, and a sector average income elasticity of 0.5 resulting in an estimated capital restriction of
$489 millions ($365 x growth factor of 1.3369).1/ This assumption implies that tke size of the processing
sector, as & vhole is incressing proportionately greater than population growth becsuse of more acceptance
in the services provided in processed food.
Objective Functions and Sector Accounting Aggregates

Five objective functions vere used with the different variants of the model. The maximization of
value added, however, was only used as the pivotal objective function when alternative working capital
vere obtained. Other objective functions used were: employment of direct workers in production, measured
in man-years (260 working-days); total employment of direct and ind.ire.ct vorkers, including administrative
and other auxiliary sctivities, measured in man-years; payments to lebor factor, including all fringa benefits
expressed in monetary terms; and returns to capital and management in monetary terms. The latter which is

calculated as a residual component of the cost structure of each Zindividual processing activity does also

1 ’ .
Derived from Suttor, Analytical Working Document 2'2’“ Pp. 10-16, and our market conestraints estimates.



dnclude indirect taxes. PFor certain processing industries, mainly manufecturing oi todbacco and liquor produsts,
caution should be taken in interpreting the, technical coefficients correspondinguthis objective. function

in these activities since they all represent & high cost percentcge largely due to heavy excige (revenue)

taxes, vhich may lead to misleading coaclusions.

There are several non-restricted rows in the mddel which served as -a mechanism for measuring other
macro variables or sector aggregates wh;éh may be very useful or facilitate auxiliary analyses. Among
these, the model measures, at the sector level, msta.ued capacity (H.P.) of electric motors, the total cost
of supplies and packaging material, fixed capital requirements (at the base year technology), net foreign
exchange generated by the sector, utilization of specific by-products endogenously produced by the sector
and for "COLPR3" sub-model the additionel long-term capital requirements needed for expanding processing
capacities.

Since in any particular run of the model onlsr one row is used-as the objective bﬁmction, the other
four non-used objective functions represented by non-restricted rows remain in the model, serving as an
accounting device in measuring the aggregate level of these v&rizlbles.

Market Censtraints V

There 18 one market constraint for the output of each processing industry which put an upper limit on
production. Market information for this model was estimated as close as possible for 1968, by using
actual registered industrial production in 1968, adjusted to inclﬁde output from small establishments
(1ess than 5 workers;.

Domestic consumption for 1968 was estimated simply by adding the adjusted commercial production figure
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to che net tradc es shown in teble 3% of section T. Tuoer iks domestiz consumption figurs for seven
processed commodities, wes again aljusted to include the consumption of comnodities processed at the
farm and household level. See table BY in section B.

Adnittedly there are many difficulties and ¢ata di..repancies in estimating consumption data, since
exports, imports and production are expressed at different price levels, that is, f.0.b., c.i.f., and at
the producer level respectively. Besides, the level of gsgregation of the commodity composition, of the
output of each processing activity varies aiguifica.ntly ‘from industry to industry, from a single processed
commodity, e.g. hulled coffee or wheat flour, to & composite commodity formed by several related products
such as chocolate and candy products or canned fruits and vegetables. This makes it practically impossible
to make an accurate estimate of some processed commodities.

Domestic conswiption in 1975 was projected based on the same .ustmptions and formule used in the
analysis of the Colombia agricultural sectorl, which were the following: V ’

(a) population growth rate of about 3.26 per annum

(b) & 2% annual rate of growth of real per capita income.

(c) income’ elacticity for agricultural processed products va.rying form O to 1;0.

Hovever, for the purpose of this analysis four sets of income elasticities (E), applied to group products,
were used as follows:

(a) B=0, for coffee and for all starchy food such as processed grains, bre. , _ ste.

(b) E=0.5, for all canned and processed fruits and vegetables, oils, chocolate products and miscellaneous

{n.e.s.) food products,

ySuttor, Analytical Working Document a4, pp. 10-16.
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- (e) E®1.0, for all processed animal products, meats, dairy and fish products,
(a) E=0.5, for all non-food products (fiber, tobacco, etc.) and beverages and spirits.
Three growth factors to be used in the 1975 projection were obtained from the following formula:
€75°Cgg [1 + .0326 + E(.02)17
- where 075= projected 1975'consumption
Cga= 1968 tounsumption
E= income elasticity
and .13%26 and .02 cor:-cepemd to the assumed annual rate of population growth, and real per capita income
' growth respectively. By substituting the three different income elasticities (E) in the above formle we"
.obtained the following growth factors:

vhere E=0; g.f.=[1 + .0326 + 0(.02) = 1.251h

where E=0.5; g.f. =[1+ .0326 + .5(.02) = 1.3389

wvhere E=1.0; g.f. =[1 + .0326 + 1.0(.02) = 1.4313
See table T, section B for the estimated projected consumption for 19.75.

Export market proaegtion for 1975, as previously mentionecd v;a.s estimated by simfly projecting historical
trends to the 1972 trade statistics {See table®! ). Total ﬁmrket restrictions for 1975 were then obtained
by simply adding domestic consumption m-xd exports. This, of course, implies that the domestically
Processed product is a true substitute for the imported commodity. Admittedly, this is unrealistic,
especially in the case of wheat products (hard or soft wheat flour) cr tobacco types (imported mild
cigarette type versus cigar-type tobacco grown in Colombie) and many otﬁer commodities. Market proJections.
for 1975 assume complete import au’bsfitution as vell as growth in domestic and external markets as shown

in tableBds.
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" Other Restrictions

In the carly stage of the model formulation ¢ commodity balance equation was specified for each
proc.assed commodity or agricultural rav material traded im the economy. These equations (rows) simply
states that production plus imports equals the sum of the domestic and external markets. Since the
model was estructurally constructed-in monetary terms rather tham-in pb,y'sica.l units, it would-have )
been an insuperable statistical tesk, in a country like Colombia, vith multiple exchange rates, differential
exports taxes, a special tax in kind charged to coffee exports, etc. to accurately adjust all level of
prices to a commeon denominater.

All of the original ccmmodity balance equations were dropped tron the first runs of the model, except
for one row, accounting for the feedstuff by-products. This was done primarily btecsuse feeds' by-products were
endogeneously produced as i;:temedinte commodities (inputs) by the processing sector, of course, subject
to predetermined &tmtion rate coefficients and to the level of production of related processing i
ectivities. Hovever, in various runs of the 1968 sudmodel it was found that this restriction was binding
the solution and that several activities vere at much lover production level than their sctual 1368 output.
This restriction '\ras then relaxed and converted to en unrestricted rov serving as an accounting device, measuring
the utiligation of feed by-products. The use of commodity balance of equations will be more meaningful
inaa more comprehensive model which corporates the interrelation or' the whole economy system and that
expressed the commodity output of its activities in physical uﬁitl' rether than in monetary terms.



SECTION B

Procedures, Methodologies used in Data Derivation for the L. P. Matrix.

A copnsiderable amount of a "specific" data is required in the camstruotion of a linsar programing matrix for the
analysis of a sector. Hence, it was cansidered imprectical to discuss in deta?l in the previous section all laboriocus
aspects involved in the estimation of the activities coefficients and derivation of estimates for same of the restrictions.
'Themfare, this section is presented in this paper exclusively for thoee readers concerned with the procedures wvhich are
followed in deriving eatimtea_ of resource availability, market projectl ans and other types of specific information
required for L. P. models. ’

Activities Technic.l gmo_ztgu_tl Coefficients

The technical coefficients far the processing activities (Colambia technalogy) were originated from rav data of

DANE 1968 updated sample of the 1564 Industrial Census in Colambia. This data was properly organized in Gemeral
Working Document 3 and #3A, showing itemized expenditures (cost) far each individual industry from which the input-
output coefficient representing their respective proportian for esch dollar of the industry output were ultimately
derived. Since most of the industries are comprised of miltiproduct establishments, they represent in general the
actual cost structure of several producta. For the cattle slaughter activity for which no Colcubian date was avail-
able, the coe.. ‘clents were simply derived by averaging ocut the coefficients of the technologies representing the

U. S. Census end A. I. D. slaughter plants. The coefficientas for the alt..emative foreign technologies are the same
developed in General Working Document #3E, Vol. I.y Since the U. S. Census shows no date on fized capital and
horse pover (H.P.) cepacity of electrie motars, the empty coefficients were filled with the correspanding coefficient

.

y Ricardo, J. M., General Working Document - 3E, Vol. I, "Internaticonal Camparisans of Teclmoiogy and Production Cost
of Agricultural Processing Industries.m
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of the same industry from & comparsble fareign technology. .

. For detailed explanatory notes an the campiled data on the alternative foreign technologies, the readqr is refefmd
to the above-mentioned General Working Document #3E, Vol. I. The techmical coefficient matrix for all the activities of
the model, showing their structural cauposition, iaéown in Appendix B, PartII._ We should at this point call the attention
of the reader to the fact that the high "profit" coefficient in the spirit and wines activities 1ig due to the feot that - ‘
1t includes excise taxes as well es high fnventary cost in the aging process of wines and hard 1liquors.

Restrictions Estimates
In the early versions of the 1968 model five sets of restrictions were constreining the model, narely: raw materisl
availability, total markets processing capecities and labor (both, total urban labor farce, and trained laber in pro-
cessing industiries) and torei‘gn trade (both imports and exports). In the 1975 runsg, the rew material restrictions were
left unconstrained as free rcws and a working capital comstraint derived from a 1968 rm was included. Of these six
different types of regtrictions the estimation procedures of the working capital and of the labor constraints for 1975
srequired nc; further explanation, as they were fully explained in cectian 1. .
F"migy_ irade oanstraints for the 1968 models, were actusl exparts, and imports as reported in the official Colcmbian

‘trede statistics. The 1975 models allowed for camplete import substitution, and the expart market restrictioms were de-

rived from projections shown in table El. :
These projections were simply calculated as follows: preliminary Colombian official exports statistics (in dollars

valus) for 1972 vere used as the bage year for cur proJection. Then the annusl rate of ingrease between 1968 and 1972.
for the ten major Colambian exports of egricultural processed preducts were eimply applied to the 1972 exports f_ig'ures.
1o cbtain the projeated exports for 1975 (in dollars).. The projected 1975 exports (in 1975 dollars) were then ldjulhd .
to 1968 prices by assuming en anmual rate of i:ntlaticn (for the U.S. mliu) of 4 percent, or 1.31593 for the 7 years
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TABLE Bl.

PROJECTED 1975 EXPORTS OF AGRICULTURAL FRCCESSED FRODUCTS

2 I Exports-1975
Product or Matrix 19681 1972° Exports Increased Projected 19753 Projection
Commodity Group| Symbol $1000 1000 from 1968 to 1972 $1000 U.8. $ | Adjusted to
Description $uosc U.8. $ Total § Annual Rate 1968 u.g. $
. U.8. Increase Increase (1000)
green coffee "EX 122 V 35147k 428711 .21.97 5.09 497563 378107
‘ sugar (refined E
and rav) EX 133 V 14906 30893 ' 106.97 139.90 S31TT hok1o
rav (1int) cotton EX 1W6 V 28051 48897 Th.31 1k.92 Th192 56386
live cattle & ’
beet EX 103V 1489 (beet) 29271 1198.73 5.88 45000 34196 -
1596(11ive) 10795 15000 21399
feedstuff - oil
cakes EX 11 ¥ 3854 9800 154.28 26.28 19735 14997
savn t’ober EX 149 V 378 Blks 19.55 4.57 5083 3863
cured hides & R
processed skins EX 162 V 6289 7809 24,16 5.56 9185 6980
starches EX138 V 576 800ent 38.88 8.56 102k T8
: lessl000 ’
frozen end/or .
prepared seashell EX 1318 V 2994 9827 228.22 34.60 23964 18211
unmanu. cigar-
type tobacco EX 145 V 5054 9900 95.88 18.30 16390 1255

lrrom DANE, Comercio Exterior 1968

2Ectimated, from Colombim Today; Vol. 8, 1973

3Pro:jected at the annual rate prevailidg duri
l‘Ad.j\.mt.ed to 1968 dollars using an ecstimated

the 1968-1972 period
annual zate of inflation

2



period (1968-1975). For exmsple, green coffee exparts increased fron 351,474 thousand U.S. dollare to 428,711 {300 U.S. §)
in 1972 or & 21.97% increase in 4 years equal to @ 5.09 ammual rate of increage. The 1975 coffee expcrt projection is
equal to 428,711 (000 $) in 1972X%(1 + .0509)3 = 428,711 1.1606 = 497,563 (000 $). Then edjusting this figure to 1968
U.S. § we have 497 563 = 378 107 (000 $) which is our external zmarket constraint for 1975.

1 3159
Processing 0mcities Restrictions Estimation

- The methodology and procedures used in estimating industrial capacitiea of major processing industries in Colombia
were fully described in General Working Document ﬂ'y and the estimated capecity figures were presented in Table IV of
the above-menticned publication. However, these estimates do not include the capmcity-output of amall plants (with less
than 5 workers) which were not covered by the DANE Industrial Cengus. To edjust our previcus figure to include the
small plant capacities we employ tha following procedure:
From Table 3 of General Working Document #3D, Part 1—2/, using the mumber of employees per plant as cur yard-
stick, we first estimate what proportions of the total industry output cspecity is from emali plants (those
with less than 5 workers). Then we propartionally increase ouy previous capacity figure for large plants to
cbtain the total estimated capacity for all plants (small and large) of each mdiﬂdual.industry. This pro-
cedure can be better illustrated by éhouing all of the steps followed in calculating the total capacity of
the "meat processing and packing" industry (I/0 £04).

y Ricardo, Jose M.; G. W. D. (OF. "Capecity output of Agricultural Procesging Industries in Colambim, 1568. thhodology
for Estimating Cepacities.”

g/ Ricardo, J. M. Q. W. D. D, Part I, "Distritucion Geografica de los Establecimicntos de Elaboracicn de Productog
Agropecuarios pcn- E:cala, en Colarbia in 1968, p.



According to the Colambian Industriel Directory (Guie Industrial) the meat processing industry in 1968 was camprised
of 45 plants of the following sizes: 15 plants with fewer than 5 workers; 14 plents employing 5-9 werkers; 1 plant empl-
oying 10-14; 5 plants employing 15-19; 4 plants employing 20-24; 5 plants with 25-49, end 1 plant with 100-199. Using

the mumber of workers as our yardstick for measuring egizg and assuming instant meturns to scale in the sense that the
capacity of a plant employing 10 employees bas dcuble capacity of ape employirg only 5 or half capacity of ane emplaying

20 workers and assuming that the midpoint of the reange of the mmber of workers for each plant size categary is the
average used for each category size, We may now proceed to the ‘rollowmg caloulatianes

(1) (2) (3) ()
# Plents in each Range of MWdpoint Egtirated Totals
size category #of Workers (Averege) Workers Exployed
. (1) x(3)
15 5 3 45
14 5-9 7 98
1 10-14 12 12
5 15.19 17 8s
4 20-24 22 a8
5 25-49 k 7} 175
1 100-199 150 150
45 ' 663 Total

45 (_workers L gmall plants)_
The proportion of capacity cutput estimated for small plants 1s equal fo 63 total employed by WBtry - =7,

and for the other plants, medium and large, 100% - 7% = 93%.

. iIn Table IV.of G. W. D.#3F, we estimated the capacity output (in metric tons) of the meat processing industry to
be 7757 MT in 1968 for large and meduim sized plants (those with more than 5 workers). Then, if 7757 MT was only 93%

of the processing capacity, the tctal industry capacity or 100% 1s equal to 7;?'8340 MT which is our estimated physical
1 .



oapacity for this industry, as shown in Table B2.

The constraints capseity for the model ar? expressed in monetary terms and are simply caleulated by multiplying
the estimated physical capacity (ehom in colwm 2 of Table B2) by an estimated average price for the industry ocutput.
Thus the finsl capacity constraimt estimate 1s equal to 8340 (000 kga.) X %{%ﬂ= 9.905 milltcns
U.S. $. This is shown in colum 3 of Teble B2. ’

Non-Industrial Production Estimates

Tk non-industrial or non-camercial production of egrioulturel processed produsts, is far the purpose of this
paper derived as the output produced outside of registered establishments either at the farm or household level, but

without any relation to size of the establishment or producing unit per se. For the purpose of this analysis, tha
non-camercial production of only sever processed camodities was included in the model. The gemeral procedure in est

imating their output in 1968 as previcusly explained in section A was by simply tracing back the rew material e plies
and subtracting the amounts utilized as input by all the.:l.ndustrial ectablishments. The specific production figure
derivation for each camodity 1s shown below.

_(1) green coffee - Figure 1, shows a diagram of the 1968 coffee crop in Colowbia. This type of productian supply
and distribution chart is very useful in tracing back to the primary prot}uctim data of rew material the
different industrial and camercial chammels of the sgricultural processed camodities. The amount of coffee
ulled in the industrial plants was increaeed to 356,984 MI' to ipniude the processing deme in gmall plantse
( with 5 vorkers), consequently the farm coffce hulling was accordingly reduced to 96,404 MT in 1968,

(2) vPanela" (brown sugar) - the velue of the form production of "panela® a type of "brown sugar! which is
Procesged at the farm level was simply calculated by miltiplying the officiel production figure in MT by

the average price in 1968 es followa: 660,000 M x 1.70 Cal. $/kg.® 1122 mill{ans of Col. $ or 66 millions U.S. §.
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TABLE B2 , ESTIMATION OF TCTAL GAPAGITY OF THE AGRICULTURAL PROCESSING DMITAIES IN COLQMBIA
INCLUDING SMALL ESTABLISHMENIS (EXPRESSED IH MDNETARY TERIS, 1000 1968 U,S, DOLLARS)1/

|

| R T |

' | : () (2) (3)
DMDUSTRY DESCRIPTION . I/  PRICES OF AGRICULTURAL ESTIMATED PHYSICAL @ ESTIMATED CAPACITY IN MILLION
! CODB PROCESSED * PRODUCTS CAPACTIY 3/ 1968 DOLLARS OF OUTPUT &/
(1968 caL, PES0S)2/ (THOUSAND UNITS) {COLT 1 x COLWA 2 2'17)
- ! .
- . . 1 H i
_GROMD_AID TOASTTIG OF COFFEE 139 ! 10.51/%g B i1 2 29.32
G, 00D PROD,, ANTAL FOODS k75 2, . AT £AQ.022
DIST, RXCT.  ITONG ATCOROLIC Di, Y2 27.52/L : 27753 1045
VTiE PUSTRIDs 13 10,35/L 517 3,699
G, BEER 1D FALTS L4 3L 767659 168,817
G, CIGiRS AID CIGATEITES 2145 280/1 237 110,8
G, COTTON {_GLRILIG RT3 16,70/kg 73 55,869
_}MEG, ROPE (. CORDLGE : 7 38.78/Kgg 5202 12,863
. JLUER 01 149 5/ &/ 6,783
_PLATENIG 00D, "HITS FAALS 150 57 YA 8354
G, 0ODII BO.5S O PACKING 151 9,57/i8 2 3350, 248
&G, CIIPBOD {. PRESSED BOAD 152 13,1/i< 17904 13,811
LG, OF PARWETS 153 76,36/1%% 2357
FG, COISTIUCT, (. ILorAlL, BUILD, PROD, 155 57 - Y Ladd5
PG, PULPLO0D, BAGS (. OTHER FIBELS 156 2,09/ : 50208 6,
Ol HULLTIG 166 1,61/%¢ 265087 119,849
1iFG, S0-T DRELW, DOTILLD VATER 167 ,0./5 805, £2,000
 LEATEER _PROCTESTIG ( FILISHTIG 162 274402 - 18/730 80,822
L}rG, OF TEDIELE FATS & OILG (AN & VEG) . 164 . CRYVSE ' 9574 5.2
SQURCEs DERIVED FROM TABLE IV OF U,D, #3F AND TAHLE 3 OF W.D. & D PIRT I, %
1/ Boployed less than 5 workers (not inaluded in Dans Data) : 1 fals Mlograna
- &/ Derived fron Dane 1963-Updated samnle of the 196/, Industrial Census by - - ‘G " Gallons
dividing total value of output into total mmwber of units produced by H " Linoar meter
each industry, However due to the milti-product and by-products H U Tumber in thousands
problen, same prices wers edjusted to be more in line with actual . Y % Square lleters
parket prices, (See Table B7) D2 "  Square
3/ Adjusted to include production from mmall establist- mta, NB " Imber of Bozes

4/ One U.S. dollar equals 17 Col, pasos.
j/llotnpplieable(hmtothetucttbntthemxtputofthiahdns‘h'ym

sged in product units,
sed in uct
& B 8 o ey i eressed sy ot mite oot
. . © 34
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Note: The ocutput of sams of the sgricultural
industries vhich were resported in liquid
y Cream,

measurensnts 1 gallon
m)xq‘mz."glnmmlkg.



FigureBl: Di:ﬁrn of the Movement of the 1968 Coffes
Production in Colombia

(In Equivalent Metric Tons of Green Coffee)
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(3) Rice- The non—comerciu production of milled rice,vas aimply derived by substracting fror :he primary
production dsu the amount of rice milled in registered industrisi plants, including small plants (less
than 5 workers).

Rbugh Rice productiorn= 780,000 MT z .60 (conversion factor rron trough to milled rice)

= k68000 MT of milled rice-297515 MT milled rice processed in registered plants

= 170485 MT produced at the farm level (in non-registered plants) which converted into monetary terms is as follows:

170,485 MF milled rice x 3.23% Colombia $/kg = 551.485 millions Colombia $ or 32.5%0 million U.S. $.

(k) Cotton- The same preceding procedure was used in estimating lint cotton farm production as follows:
seed cotton production = 339000 MT x .36 (conversion factor from seed cotton to lint cotton)

. = 122040 MT of lint cotton-53959 MT processed in cormercial registered plants

=68081 MT of 1lint cotton ginned at the farm level (in non-registered industrial plants).converted to

monetsry terms at an average unit price of $16.70k Col. $/kg is equal to 1137.237 million Col. $ or
66.6896 millions U.S. §. )

(5) Tobaceo- In estimating the amount of raw (unmanufactured tobacco) consummed outside ccmmercial establishments

on being exported, the following steps were taken.
43000 MT = 1968 farm production
=8700 MT = Exports
35300 MI' = Available for Domestic Used.
=22300 MT = Used by Commercial (Registered) plants for cigarrette and cisa.r manufacture.
13000 MT Difference for non-commercial uses of tobacco.
- It was assumed that 13000 MT wvere utilized for cigar making by independent workers and tobacco growars using
sbout 9 kg of p_—" tabacco per 1000 cigars, therefore ;3030::0 kg = 1bbk,4kG x 1000 = 1h4h,bLb willions cigars



This figure was rounded to 1500 millions cigars, which at an estimated unit price of 11 Col. ¢/cigar =

165 million of Col. $ or 9.706 millions of U.5. $.

(6) and (7) Wheat Bread (Industry I/0 i129) and cakes, crackers, cookies and other vheat products (Industry

I/0 131).-The production of wheat bread, cakes, cookies, crackers make directly by housewives for home use and

by independent workers in nonregistered bakeries, etc. were estimated as follows:

First the total flour and semolina which is utiliged as input (raw materiels) by each of the different food
industries were added and converted to wheat equivalent basis. Then this amount was substracted from the total
azount of wheat supplies (production + imports) available in Colombia in 1968. The difference in wheat equivalent
vas estimated to be totel smount consumed at the household level in 1968. Then it was assumed that of this
amount, converted again to tl;'.mr basis) 90% were utilized for bread meking, and the remainder 10% was used in the
making of cakes, cookies, crackers, etc. Finally the apportioned amount of flour to each activity were converted
to their final wheat products and these figures in physical units were then finally converted to Colombia pesos and
U.8. dou;.rs. All the conversion factors used vere from the USDA/ERS, Statistical Bulletia Fo. 362 entitled
"Conversion Factors and Weights and Measures".

Total Industry Utilization of wheat flour= 151554 MT, vheat equivalent basis

Total Wheat Flour Supplies (Production + Imputs=356117 MT, wheat equivalent basis

Difference=Utilized Directly by Households, etc=204563 MT, wheat equivalent basis

Assuming 90% 1s used for bread making and 10§ for cakes and other iaroducta

For bread making (I/0#129) (non-industiral production) = 204567 x .90 = 184107 MT, ¥.E.B.; 184107 MT of wheat x .73

=1343968 MT of flour;134398 MT x 1.58 = 212349 MT of vheat bread
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For cakes, crackars, etc (I/0 #131) (Non-Industrisl Production) = 204567 x .10 = 20456 MT, W.E.B.
20476 x .73 = 14933 MT of flour
, 14933 MT x 2.0 = 29866 MT of cakes, crakers, etc.

Then converting both physicel quantities to monetary terms by multiplying them by the average unit price of

their respective industry outputs ve have our final non-industrial production constraints in mopetary tem as )

follows: . : _
Non-Industriel production of bread.........ee.... -5153'0% MT x 6.22 Cal $/kg = 1320 milliens of Col. $a.TT. 669 millions of®

Non-Industrial production of takes, crackers, etc =29B66 MP x 8.33 Col. $/kg = 24k8.713 millions of Col. t » 1k, 630
million~ of U.8. §

Market Estinltionn

For most processed ccngodj.ties wvith 1little or no pearticipation in internstional trade the 1968 market constraints
were derived from the estimated domestic consumption figures shown in tables B3 an? Bi. The 1975 rmarket constrdnti
wvere simply derived as shown in table BS, i.e. by multiplying the 1968 domestic consumption estimates by a growth factor)
vhich derivation was previcusly explained in Section A. For those processed commodities vhich are internationuslly
traded, total market restrictions were simply obtained 'by edding domestic consumptions and projected 1975 exports.

For the livestock slaughter industry, for which no data wvas available from the 1968 DANE sample of the 196k
Industrial Census, the 1968 market estimates were simply derived from the value of production data presented in
Statistical Working t;ocument #1 for cattle and hog producticn.

Value of Production of Cattle Production=5,755.277 millions Col. $

Value of Production of Hog Production = _5L5.1%0 millions Col. §
' +»300.417 million Col.

6300.4174 17 = 370.612 sillions U.8. § » _
For the wood processing industries eltﬁten of processing capacity were used as . proxy in determiningithe
the market constraints, see table B6.
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Table B3 Production, Imports, Exports and Consumption of Proc:ssed Cormodities, Columbis, 1968
INDUSTRY RAME I/0- momcr:oxy . mpom's-z/ moa'rsf/ ESTIMATED DOMESTIC
CORSUMPTION
pr— z 1000 Pegos 1000 MT 1000 Pesos 1000 MT 31000 Pesos 1000 T 1000 Pesos 1000 MT
i
LIVESTOCK SLAUGHTER 108 FA EA - - 23947 2L8s NA ‘“rNA
CARNE-ERVAS 10k 122390 6063 2218 105 - - 124608 6168
LECHE PASTE 105 T68€65 220 191 k) - - 768856 311251
MARTYCREMA 106 19650 9653 5990 201 - - 256L0 9836
QUESOS 107 rs543 3015 215 13 697 76 77061 2952
LECHE OTROS 108 3406 1419 - - - - 3L06 119
LECHEHELADO 109 33112 6868 - - - - 33112 6868
LECECORDPOL 110 216167 102L0 13850 1254 u820 157 230017 11337
CORVFRUTLEG 111 16899 1649 321 35 128 - 16 17092 1668
JUGOFRUTLEG 112 2707% 3248 2201 2k 109 28 29169 32y
MERELADAS 113 11525 2030 7 1 687 133 11532 1898
SALSAS EXCU 14 63355 4394 220 5 76 15 63L99 . 3484
EORGFRUTLEG 115 6257 b1y 7197 899 366 - 12 13088 2301
ERVASPESCAD 117 2u8s% 331Y% 5007 606 29861 3920
CRUSTHOLUSC 118 27670 1264 - 201 9 27871 1273
PILD-~ARROZ 121 962386 297503 16 12 - - 962L02 297515
TRYLI~CAFE 122 3369580 359596 - - - - 3369560 359596
FAB CUCHUCO 123 S4T1 5869 - - - - 5471 5869
MOL~TRIGO 124 711783 252450 461 2183 .- - 716199 254633
MOL-OTROS 125 304357 2kioL2 - 287 170 - - 30L6LY 124212
PARTRIGO 129 616293 99186 - - - - 161073 99080
PANYUCAMAIZ 130 19894 5917 - - - - 1989k 5917
GALL-~PASTEL i3 282239 33894 149 10 131 10 282257 33894
CEREAL~OTRO 132 31182 2672 2 Less - - 31184 2672
AZUCAR 133 1079519 811655 235313 285010 8LL206 526645
PAB-CROCOLA 135 629219 T0521 351 13 5703 74 623867 69760
MARTVEGA' TM 136 619617 19368 602 T2 - - €20219 Lolko
ACEITE MESA 137 638997 19963 10181 .1t 1L9 15 649029 21365
ALM-LEV-PAS 138 377022 55703 3457 2 8907 39815 374581 19890
CAFETOSTMOL 139 6098L6 58025 - - - - 6098L6 58025
OTR-EUM-ANI 141 49LEs8 175752 31353 6791 59635 50375 466376 132168
BEB ESPIRIT k2 952199 34720 32661 1204 - - 984860 35924
IND-VIEVICOL 143 L5711 4502 12270 993 229 24 5T752 5471
CERVEZA 1y 2p86k13 - 556112 13965 291 - ) ~ _{=2200378 558403




-Table B3  Production, Imports, Rxports and Consumption of Processed Commodities, Columbia, 1968

, TRDUSTRY NAME /0 rropocrzonry neorrs Y. axports 2. .ESTIMATED DOMESTIC'
! ~ CONSUMPTION o
. 1000 Pesos 1000 MT 1000 Pesos 1000 MT 1000 Pesos 1000 MT 1000 Fesos 1000 MT
IHD-TABACO 1h5 1074493 21500 51637 b 269 7 11126130 21497
TEXT-HILTES 146 901164 53947 7T TT12 - - 90,341 53959
CORDAJE 17 19112k k739 19179 260 19% - 202758 - %999
MAD-ASERBADD . 1k9 61039 - -1 Less 57532 - 3508 -

- MAD-ACEFILL 150 68TTO - - 6733 - 58037 -
MAD-CAJAS 151 17840 1820 - k26 - 17054 1828
_MAD-PREESAD 152 127473 9722 123 10 - - 127596 9832
MAD-PARQUET - 153 3225 38 - 50 - 3175 38
MAD-CORSTRU 155 34876 - 2 3 3761 - 31136 3
PULPAS . 156 93483 k2677 1k5322 £63661 - - 238805 106338
PAPEL 157 4kkk650 - - 20946k 59h15 - 18118 635996 59415
CARTON 158 384510 - k5565 130k4 954 ‘- 429121 -130k%
PAPEL-BOLBA 159 251168 - 1181 -1230 128157 - 127192 1230
CARTON-TERM 161 22665 - 5145 1348 - - 247810 13%8
CUERO-CURT 162 L61897 673782 1625 159 97317 793 3312%2 572822
KEUMATICOS 162 - - - - 1709k - 366145 673148
ACEITEROALI 16k 67059 6958 162226 67872 272 7 229013 T4803
FABFOSFOROS 165 53560 - - - - - '53560 -
TRIPILAMAIZ 166 123854k 769282 - - - - 12385kL 169282
FAB-BEBIDAS . 167 6h3868 686109 60 Less - - 613868 686109

EA:Not availsble

1/ DANE, 1968 Uplated ssmple of 1964 Industrial Census

2/ DANE, 1968 Foreign Trade Yearbook






T/RLE B4 , (m.)'

COLCIOLAT <077

e —— e

) I 1 o T e B v O 5. "Rl

IADUSTRY DESCRIPTION 8RE0L mIxs VALUE IN TEOUSANDS FIXSICAL WSS ¢ ACJUSPID TO DNCLL: HON~-DIDUSTEI.L
COL. PESOS 1968 IN THOUSANDS ! (FAR3, EIC,) CLLSBPTION AD
i (1 U8, Dol, = 27 Col. $) ! PRODUCTION X 1958
! ! 000'g OCL, PESOS 000ts WITS
RICE HULLING v 5 962/,02 - 1513287 W
RICE HULLTIG uar T, - 297515 H.As 453000
COFFEE HULLING m2z2v ] 3369580 - 272035 Hela
COFFEE HULLIG 1H122P LT, - 359596 ilede 456020
MAITUFACTURTIG OF CUCHUCOS m23v 3 LI AY - Y ligke
MANUFACTURTIG OF CUCHUCOS 1023P M,T. - 5869 Nl Hole
VHEATIILL FLOUR; 22y 5 716199 - M.Ae oA,
WHEATHMILL (FLOUR 1P 1LT. - 254633 Ml FLW
CORN IMILL, OTHER GRAINS 10257 $ 3 304644, - M2 i A,
COI! MILL, OTHER GRATNS i125P T, - 21212 LA, Mohe
BAITING UHZAT BREAD 297 3 616073 - 1936245 .l
BAXKTIG 'HEAT BREAD M29P | M,T, - 99030 Teie 311429
BAKING CORMBHEAD, 1ANDIOCA, OTHER Maow 8 1989/, - Mote n,4,
BAKTIIG COIRUIEREAD, IANDIOCA, OTHER 1L30P LT, - 5917 Hohe A,
BAKTIIG COOXIES, PIFS, SPONGE CAKE 131V 3 282257 - 530970 Hold
BAEING COOXIES, PIES, SPQIGE CAKE 1 31P LT, - 33894, - 63760
FRIZD POTATOES, COMULLAKES, FLAKES 1032 3 Jnss - H.de K. A,
FRIED POTATOES, CORITLARES, FLAKES 13329 uT, - 2672 A, HeA.
SUGAR, RETIIED AND OTHER Q337 4] 1079519 - 2201519 Hole
SUGAR, REFTNED AND OTHER m3sp 4T, - 811655 oA, 1186645
}FG. CHOCOLATE CANDY Mm3sv 62386, - ,A, 1A,
KFG, CHDCOLATE CAIDY 1035P MT, - 69760 N.Ae M.A.
G, VEG, i AIRAL LARD 1336V 3 620219 - N.A. n.A,
MFG, VEG, ¢ ANIAL LARD 36P T, . - 49440 H.A, HeAs
MFG. TABLE OIL, SAUCES OONDIIEHTS 3w $ 649029 - HoAs . Hehe
}MFG, TABLE OIL, SAUCES OOHDIMENTS Mm37P? KT, - 2365 H,4A, - MeA,
1FG, CORNISTARCH-YEAST-SPAG, PASTE m3sv 3 383,88 - H.A, A,
}FG. CORNSTARCH-YZAST-SPAG, PASTE 11138P M,T, - 19890 A, N b,
GROWD AND TOASTING QF COFFER M3V 4] 609846 - N.A, N.A,
GROWD AND TOASTING OF COFFER 39P T, : - 58025 N.A. )i JY W

k2
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$ARLE B4, {cont.)

OOLGDIAT BSTTU

DTSN LHITT CLOANTL TS

TDDUSIRY DESCRIPTION

VALUE IN TIOUSADG | PRSICAL TS ADITSTS I0 TICLDE LON-LDUSINLL
COL, FESOS 1968 T THOTSALES (FAXB, EIC,) OMSHTTION LD
¢ {1 U.S, Dal. = 27 Col, $) PAODUSTION D7 1968
0%Wts OIZ. PESCS 000tz TI:TS

"G, OTHER FOOD PROD,, ANHIIAL FOODS 10419 % 525011 - 1.4,
FG, OTHER FOOD PROD,, ANTHAL mons P | ILT, - 132168 eds
DIST, RECT. & IIXONG ALCHOLIC ™7 1 ¢ 984860 -
DIST, FRECT. & MIXING ALGIDLIC Lie 10/2® Liters - 3592,
AT LiLUSTRIES 16437 $ 5Ti52 -
; IDUSTRIES 1043P Litm':l - 547

- BIm & HALTS ALY 2100378 -
1FG. BIR & LTS MALP Litm'a 553403
i1¥G. CIGIRS A7 CIGARETTES 1045V 1126130 -
©C. CIGiRS &0 SIGARETTES 1145P u.r. - 21497
1TG. COTTQU & GILILG 10467 on3q -
154G, COTISH & GDMRIC 10/6P u.'r. - 53959
11G. ROPE & COMDAGE w4 210109 - !
15G. ROPZ & CORDAGE 1D4TP T - oA, i
LEBM (ML w5 © s e I
LEZ 1L 9% w7, - oo e
mnu..c 100D, HWHITE FRAMES 10507 5 7620 . N
PLATNING 00D, HIITE FRAIES 10.50P JLT. - A, Lode
15°G. VOODI! BOXES FOR PACKWIG sy g 2052 2 Nod.
1¥G, L0ODRI BOXES FOR PACKNG 1051P JLT, - A, NoA
13y, CHIPDOAD & PRESSED 100D sy 5 14998 -2 e
1EG. CHIFBOMD i: PRESSED WOOD 5P r, - N.A Hon,
15G, OF PANUZIS ms¥ 3 380 - NoA,
HFG, OF PARIUETS 5@ ., - A, Mo
1EG, COUSIRUCT. & WISTALL. BUILD Pmn. sy § L6 - Noh
1FG. COSTTCT, ¢ INSTALL, BUILD PROD, IL55P ., - F.A, Helho
1FG, PULPIDOD, BAGS & OTHER FIFERS sy § 10998 < Toh
1FG, PULPOOD, BAGS & OTHER FIBERS 1156  mT, - Nak o
oz HULLIG mesv 4 1238544 il fishs
00z HULLTLG 1366P  ILT, - 769282 F.A,
1FG, SOFT DRAKS, DOTTLED UATER 1067V $ 643868 - H.A,
175G, SOIT DRINS, BOTTLED UATER HI67P  Litera - 686109 H.Ae
LEATHER PROCIGSING & FINICHDIG mexw - $ 463462 : - H.A.
LEATHER PROCZSSRIG & FIRISHING . M162P LT, - 6713148 T.A.
15G. OF TMEDIALE FATS & OLL3 ey 5 229013 - FoA.
1FG, OF DEDIBLE FATS o OIS JA6LP LT, = 24893 N

Best Available Document



TABLE E5 , COLOMBIA: ESTIMATED DOMESTIC HARKET CONSWMPTION, 1975
! - R —
‘ IRIUSTRY DESCRIPTINE }STMBOL ,UNIT ;  ESTIMATED 1968 ESTRMATED 1975 DQMESTIC CONSXRPTION

t : II)} G .

'
0001s 000's F,1/= ‘
' Cal. § Units | ooo1g ooots | oo00'c
! Col, § Units ; Col, &
LIVEITOCK SLAUGHTER 1oV § ! 6300417 - - - -, - M7y . -
LIVESTOCK SLAUGHTER Mo3P : - - - -] - -
MEAT PEG & PROD, Moy 3 . 124608 - - - - - 1733580 -
MEAT PXG & PROD, MOLP M7, ! - 6168 - - - .- - 5529
HPG, PAST, MILX PROD, M5V § . 768856 - - - .- - 1100463 -
HPG, PAST, MILX PROD, HI05P Liter - ; 25 - - - - - 445894,
1FG, BUTTER & CREAM Moy § . 25640 - - - - - w699 - -
MPG, BUTTER & CREAS MI06P -ILY, | - 9836 - - - - - 1,078
TR MON 8§ 75158 - - - -, - 108432 -
MFG, CHEESE . MIO7P MY, - 2952 - - - - - 4225
1(FG, CASEIN ¢ OTHER MILK PROD, Hosvy § 3406 - - - - - 1875 -
1¥FG, CASETH ¢: OTHER LILK PROD, H108P ‘Liter - ‘ 1419 - ! - - - - 2031
IFG, ICE CREAN & HILK SHERBET HIOwW $ 3312 - - - - - 47393 -
17G, ICE CREAI & IOLK SHZRBET HIO9P M,T, - 6668 - - - - - 9830
1¥G, & PKG, COUD, EVAP. DI MILK MIiv § ¢ 230017 | - - - - - 32923 -
HFG, & PEO, CBD, EVAP, DRY MILK MI0P MT, - 11494 - - - - - 16227
PXG. PRESERV, FRUIT {: VEG. CAIDIING M 3 17092 | - - - 2288, - - -
PE0. PRESERV. FRUIT & VEG, CAMIING HL11P xsu.. - 1668 - - - 2233 | - -
PREP, CAIMIDIG FRUITS & VEG, JUICES a2y . 9 - - - 39054, | - - -
FREP., CANMITIG FRUITS ¢: VEG, JUICES - II2P IM,T, - - 324 - - e 4313 - -
FREP, & PEG. JAIS, MARALADES my $ ns532 - - - 15540 } - - -
PREP. & PR, JAIS, MAICIALADES MI3P KT, - - 201 - ! - - 25 - -
PREP, & PEO. SUiCES ESCABECHE C Y © 6% - - - esm9 | - - -
PHEP, ¢ PEG, SUACES ESCABRCHE 114P u.r. . U 11:13 - - - 4665 - -
DREYD, { FRESZING FRUITS & VEG. M5V - 13088 ! T« - - 1752, - - -
- DEEYD, ammcmms:.vm. H115P u.r. - ! 230 - - - 3081 ¢ - -
PREP, & CAIRITNG FISH, SARDINES 1w 29861 | - - - - - 2210 -
Pmacmmam,smmm H7P u.r. - 3920 |. - - -% - - 5611
3 )

o -2 : 3 ab‘ F Lol P R N e il
e w22l -1.1 ‘r&i‘-&gzg D\}Q S Conrne Y i &



TAELE B5 , (ecat,) COLOMBIA: ESTIMATED DOMESTIC MARXET CONSWPTION, 1975

I : i
INDGSTRY DESCRIPTION , SYMBOL | UNIT l ESTDMATED 1968 ESTTMATED 1975 DOMESTIC CONSWPTION
: !_DOMESTIC CONSUMPTION :

i ! ' 0o0!s 000's" | _D,0: G Fifm 1,073

) I 't Cal. 3 Units 00013 . 00Dl

E : ; Col. &  iUnita
PREP, & PKG. SHELLFISH Mmisv § 2ren - - - - - 39692 -
PREP, & PXG, SHELLFISH MUIEP M,T, - 1273 - - - - - 1822
RICE BULLING v $ Q62402 2 | 1sopme ¥/ - - - - -
RICS HULLTG MZIP M7, - 297515 - 5856552/ - - - -
COFTZS HULLIIG Moy 8 3569580 - | 537088 &/ - - - - -
COFFZE HULLTHG m22P  ITe - 35959 - 5706382/ - - - -
VANUFACTURING OF CUCHUCOS M 3§ 54M - - - 7325 - -. -
MANUFACTURTHG OF CUCHUCOS 1M23P M,T, - 5369 - - 7858 - - -
EATHILYL (FLOUR) mn2y 3 76199 - | 896251 - - - - -
\MEATIGLL (FLOUR) , masP LT, - 254633 - - - - -
CORI IJLL, OTHER GRATIS masv  § 304644, - 381232 - - - - -
CORII :LL, OTHER GRATHS 1M25P LT, - 2322 - 301853 - - - -
BAKGIG VIHEAT BNZAD 2w § 616073 ' « | 24232672/ - - - - -
BASTHG IHEAT BREAD 1229P  ILT. . - 99080 - 3897222/ - - - -
BASTIG COR/BREAD, HANDIOCA, OTHER Mm3w  § 19894 - 24895 - - - - -
BAETNG CORIBREAD, MAIDIOCA, OTHER 1030P M,T, - - 5917 - 7405 - .- - -
BAKING COOITES, PIES, SPONGE CAKE m3w 4 282257 - - - moo162/ - - -
BAXTIIG CCOidES, PIES, SPOHGE CAKE M31P M,T, - 33894 - - - 853682/ - -
FRIED POTATOZS, CORIFLAKES, FLAKES m3xv  $ 3nas, - - - 22752 - - -
FRIZED POTATOES, CORIFLAKES, FLAKES Mi32P M,T. - 672 - - - 3578 - -
SUGAR, REFEIZD AND OTHER - m3yw 8 1079519 - - - 2605008/ - - -
SUGAR, REFINED AlD OTHER M33F KT, - 811655 - - - us9e7?/ - -
MFG. CHOCOLATE CANDY Mm3sw § . 623867 - - - 927282 - - -
IFG, "HOCOLATE CANDY H135P M,T, - 69760 - - - 93402 - -
IFG. VEG, ¢ ANTLL LAKD m3ev 3 620219 - - - 830411 - - -
MG, VEG. & MITL LARD 1M36P  M.T. - © 49440 - - - 66195 - -
¥7Go TARLE OIL, SAUCES CODIIZZTS m3w g 649029 - - - 868985 - - -
¥FG. TARLE OIL, SAUCES CONDIENTS M37°P M,T, - 21365 - - - 28606 - -
}FG. CORNSTARCH-YTAST-SPAG. PASTE m3v $ 383488 : - 479897 - - - -
}FG, COFNSTARCH-YEAST-SPAG, PASTR 1M33P MT,. - 19890 - 24850 - - - -

45
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TAILE p5 , (comt,) CNOEYA: EITTMATED DOUETTIO MARKEY OCHSTETION, 1975

1
. : ) IRXISTRY DESCRIPTION ]sm jwrre ‘ ESTR{ATED 1968 ESTDMATED 1975 DQHESTIC CONSWETIO
" | | ocoos 000’ | 5 21,0: Gz 00313
. ! i Cols § TWits | ooots 00018 000ts ©000'a . 000z
| - } ' Col, $ Cal, $ Tnits . Col. % | Uadts
GROWID AHD TOASTING OF OOFFEX MW 3 609846 - 763161 - - - - -
GR-ID AND TOASTING OF OOFFER 1P MT, - SR025 - 7612 - - - -
}¥G. OTHZR FOOD PEOD., ANDML FOGDS MLV 526011 - - - 704276 - - -
1, OTIZR FOOD PROD., ANIMAL POODS AP MT, - 132168 - - - 176960 - -
DIST, RECY. i HIXING ALODHOLIC DR. 104N 964860 - - - 1718629 - - -
DISY, HECT. & HIXING ALOCEOLIC DR, MI42P  Liter - 35924 - - - 48099 - -
VINE TUSTRIES MUN . 5TIS2 - - - ™A - - -
VIR M43 Liter - . un - - - 7325 - -
G, BEER & MALTS MIALY ?4 tar 2100378 s840h - - 2812196 _—r - -
» BEER & MALTS HULP - 58403 - - - 646 - -
0, COiS aD CTOAREYYES MIZSV 1126130 - - T e - - -
19C, CIGARS AND CIGARETTES M4SP MT, - 2497 - -, - 28782 - -
10, OCTTON (- GDEING N S 9Mm341 - - - 27294522/ - - -
}FG. COTTON { GINNING T, - 53959 - - - 163399 - -
}7G. ROPE C: CORPAGE LT 210009 - - = 2;ns - - -
}¥C, BOPE £ COEDAGE MUATP MY, - N.A, - - - - - -
LTER 1ML MUN § -] - - - - - 10200 -
LREER ML MUUSP W1, - © Hede - - - - - . N.h,
FLAGIIG LOCD, WHITE FRAMES 5w 3§ 720 . - - - - - 10907 -
PLAITTIG U00D, HHITE FRAIES MI50P 3,7, - HoA, - - - - - N.A.
HFG, i00DE BOXES POR PACKING sy § 2052 - - - ) - - 2937 -
KFG, \00DET BOXES KR PACKING WP 1T, - ¥.h. - - - - - W
MFG, CHIPBOARD £ PRRSSED WO nsx & 14998 - - - - - ‘ 2167 o
10°G, CHIPBOARD & PRESSED HOOD M5P 1T, - ¥.A, - - - - - A
17G. OF PARWETLS msy 8 380 - - - - - L7173 s
}FG, OF PARWETS : M53P 10T, - - Neko - - - - -
}MrQ. OMISTRUCT. & INSTALL, BUILD PROD, M55V 3 &4s6 - - - - - 6364 -
IFG, OXISTRICT. /: THSTALL, BULLD PROD, I55P M,T, - H.A. - - - - - H.A,
102G, FULPIOOD, RAGS & OTHER PIBERS sy 3§ 10958 - - - . - - 1578 -
1FG, PULP.0OD, BAGS {: OTHER FIBERS 5P  MT, - F.A. - - . - - 157,
CORN M6V 1238544 - | -1549913 - - - - -
SOFT DRINKS, BOTYLED WATER oew & e - k075 - - -
MFC. A - - - - - -
MFG. DRINES, BOTTLED WATER M&TP  Liter - 686109 - - - 918631 - -
LEATHER PROCESSING & FINISIIIG mnex § 463452 - - - 490232 L - ‘- -
LEATHER PROCESSTHG & HI62P NI, - 673148 - - - m278 - -
}PG. OF DIEDIRLE FATS & OILS ey $ 22903 o a - - 306626 - - -
MFG. OF DRNEDIBLE FATS & OIL3 MIGLP LT, - 74803 - - - 74803 - -

R J
y G. 7. stand faor growth factor, see pages 24-25 for the assumptions made and the actual caslculations of the three hypothesized g.vovij.h factors.

g/ Includes estimated non-industrial coasuption and productioa for 197%5.



TABLE B6 MARKET CONSTRAINTS FOR WOOD PROCESSING INDUSTRIES, 1968 and 1975

1/0

Estimateal

Industry 1968 1968 1968 1974 Projected
Description Code Processing Adjusted Exports 1968 Market 1975
Capacity Production 1000 U.B. $ Market Estimates3 Exports
$1000 U.8. $ | (incl. exp) 1000 U.S. $
Lumber Mill 1kg 6748 3591 338% 7183 10289 3863
Planing wood, vhite -
frames 150 8354 3800 396 7620 10907 -
Mfg. wooden boxes . . .
for packing 151 1883 1026 25 2052 2937 -
Mfg. chipboard &
pressed board 152 13811 %99 - 14998 - 21k67 -
Mfg. of parquets 153 37 190 - 380 Skl -
Mfg., construct., &!°
1nstall. build. prod. 155 INANS 2052 - 221 3462 6364 -
Mfg pulpwood, bags
" & other fibers 156 6469 skog - 10998 15741 -

——
.

1Sinp1y estimated at twice the registered industriall production reported on the DANE 1968 updated sample of the

196k Inustrial Census.

zProcessing capacity was used as a proxy for the market constraint.

3pstimatea by applying 8 growth gactot,(1.4313, (i.e. considering inceme elastieity (E} of wood products = 1.0:
populsaticn growth of #.26 annusl and real per ca.piu incone increase at 2! rate annually) to the 1968 domestic market.:

b7



44 o c Rav Materials, Intermediats Commoditics and final \Processed} snd RPv-Producte Aericyltural Cor: - ditien
e Colombia 1968 Pesos $ Colwd: . 1968 Pesos & =
1/0f Industry Kame Agricultural Price of Major Agricultural Raw f Prices of Majer Processed Products
Raw Hnterials. Products Paid by Industries y and By-Products at F.0.B. Plant
103 Cattle & Hog Slaughter Mive cattle Pork-21.73-k3-Beef liver-18,32kg
: Beef«lst 18,32kg; 2nd 15.33 kg
104 Prep. of Meat Products Meat beef & pork Beef(8.81 kg por'c?12.59 kg Ham=33.06 kg; other cold meata=18.43 kg
9.13 kg .64 kg Sausage and triped meatss18..8kg
105 MFG Pasteurised Milk Milk fresh milk 1.56 L
Milk (skim)SFresh 0,97 L- Pasteurized milk:l.96 kg

106 | MFG Butter & Crean Milk Creem 7.74 kg . Butter~15,32 -~ 18,55 kg

H Dried 15.02 kg Cream«14.80 - 7.58 kg
107 MFG Cheeses Milk Fresh milk 1.24 L Cured cheese-15.36 kg

led nilk White chaese+7.37 kg

108 | MFG Caseing other milk Milk Fresh milk 1.80 L Yogurt, kumis 2.4 ~ 4.0kg

i Products :

I3

H
109 : MFG Icecreanm & Milk Sherbert Milk Fresh milk 1.61-L Icecream=/.70 kg

B.F.D. 11.G6kg Dried 13.02kg
110 ! MPG Condensed milk, evap. Milk Dried 12.77kg, Skin: Condensed«12.30 kg

i milk & Dry milk : Fresh 1.30 L milk 0.75 L Dried whole milk~28.0 kg
111 : Pkg. & Proserved Fruits & Fruit & Vegetables Arveja 5,52kg;0lives (imported) Logunbres (canned)=11,43kg

Vegetables Canning Peas & Olives Fresa........fresh 14.09kg

112 Preps & Ctnnlng Fruits &

Vegetables (jdices)

Fruits & Vegetables
Tomato

h"eah
Tomatdes 0.68kg

48

Jugop y Nectaress8.8kg -~ 8.33kg


http:Condensed'12.30
http:Icecreanx4.70
http:cheese-7.37
http:cheese-15.36
http:Butter-15.32
http:meats48.43
http:Ha-33.06
http:porkJ12.59

Table B7

Colurkis: Prices of 1) Baslc Raw Materiels, Intermediate Cormodities end Finel (Processed) and By-Products Agricultural Commodities

Coluzbia 1968 Pesos &

Colambia 1568 Pesos §

1/0f

-Industry Name- Agricultural Price of Major Agricultural Rsw Prices of Major Processed Products
Rav Materilels Products Paid by Industries and By-Products at F.0.B. Plant
113 Prep. & Pkg. Jams & Marmalades Fruitas & Vegetahles Fresh Tomatoeu 0.96kg Jdaleas y mérneladas 13.33 - 41,84kg
: guavas Guavs, fresh 0.80kg ’
114 Prep. & Pkg. Sauces Escabeche &| Fruits & Vegetables Fresh tomatoes 0.87kg Salsa de Tomate=16,55 - 11.88kg
Pickles onions,tomatues onions 2.70kg
115 Dehydration & Freesing Fruits Fruits & Vegetables Coco 1,288 Pastae Tomate+13.02 - 12.45kg
& vegetables cocos, mani Mani (shelled) 6.76kg
107 | Prep. & cenning Fish!& Sardines Fish-1.35 Sardines+11.0 - 8.81; All canned
Sardines £1sh~6.20
118 Seashell Prep. Molluw Shrimpe8.41kg Ceaned shrimp=25.85kg
. Shrimp & others 17.80kg Frozen Lobster & other=15.87kg
121 Rice Hulling (Milling) 4Rice Rice (rough) 1.70 - 1.75kg Arroz Trillado 3.37kg - 3.17kg
Granza<l.19kg; Eran=0.82; Grits=1.50kg
Ave. of By+0.88kg
124 ;| Wheat Flour hiWheat Wheat imported+2.12kg Flour»2.96 -y
Wheat totals2.06 uran 0.78kg AVeD (411l 2.45kg
A
125 Corn Meal, Other Mill Products Cprn & Grainy Maize1.40kg Rice 1.80kg Corn Meal#2.51kg; Grits-l.90kg
i Grains)l.64kg Cebada P. 1.58kg Branl.20kg Ave., (Al11)+1.93kg
132 Fried potatoes, corn flakes Potetoes, cereala Papa 1,10kg
ete.. . :
141 juFish meal,cakes ™ corn-l.39kg; Millo 1.13kg

[¥)

MFG Other ‘Food Products & Feed

By-products

Soya cake-l.57kg; Ajon.cake 1.46 kg
Cottond.26 kg

kg

Feed-poultry4l.52kg Ave. 1l.48kg


http:Cotton-a.26
http:total-2.06
http:FlouiP2.96
http:Eran--0.82
http:fish-6.20
http:Fiab-.35
http:To-ate13.02
http:Tomate-16.55

Sahle 7

Colombie: Prices of 1) Basic Pav Materials, Intermedists Ocmmodities and Final (Processsd) and By-Produsts Agricultural Cexcodities

__.90lomb:s 1568 Penos §

. B Columbia 1968 Pesos §
I/08 . Industry Hame Agricultural Price of Major Agricultural Raw
‘= . Rav Materials Products Paid by Industries
. !
145 MFG Cigarettes & Cigara j Tobacco t Tobacco 1lste9,71lkg A
i Tobacco lat 7.75k¢§‘"' 7.80kg
146 | MFG Cotton Yara 'j Cotton Seed cotton 3.72kg 3.56 -
1468 | Of Wool Yara Wool . Lam 31?23 Trg
C 147 . MFG Of Rope Cordage  Pigue Hojas de Fique»3480 MT
Pibras Fique43.47-2.52kg
149 Logber Mili Tixber 2ogs Ha.dera{
i
150 ;| Planing Wood, White Frames Sawn Luzber Madera
H . : Asserrada
151 ’ MFG Wood Packing Boxss Sawun Lumber
i .
i
152 - | MFG. Chipboard & Pressed Wood Sawn Lumber Maderay) 19.05 M2
153 MFG Of Parqusts Savn lumber
155 | MFG Const. Installation Bldg Saxn Lunber
i Products
156 MFG Pulpvood Bags Other Fibers'd Bagasse Bagasse 194MT Pulpe0.76kg
: (imported) Wood pulp+3.10kg
I
162 ! Leather Processing & Finishing: Hides Hides-»3,80kg
i } Calf skinoG.BSkg

50

Prices of Major Processed Products

..‘..,.,.“_d,..,BZT?_"S?.“’“ at F,0,B, Plant

Clgarettes-0.95 pack
Cigars 0.21-0,11-0.08kg

Algodowdesmotado-7.93kg
cotton seed (clean)al.O05kg; (mota) 0.93kg

Sacoa de Fique»,.98 each
Cordage Fiqua 6.73-7.07kg

Hilo Fique 4.03kg


http:Fiqueb4.98
http:Cigarettes-DO.99

. water

51

Table B7 -Colambia: Prices of 1) Basic Raw Hat.erials, Internediate Commodities and Fifial (Processed) and By-Products Agricultural Commodities
e Colaxbia 1968 Pesos $ 2 Colambia 1968 Pescs $ _
I/of Industry Name | Agricultural Price of Mojor Agricultural Raw Prices of Major Processed Products
! Raw Materials Products Paid by Industries and By-Products at F.0.B. Plant
166 :Corn ﬂhslng & Hulling 'g Corn " Corn=1.23kg Mais Pilado-1.55kgal.54kg
; Brans0.99kg Ave. of By-1.0lkg
129 |Baking Wheat Bread 3 Flour Flour importeds2.88kg
1st. Total-2,70kg; 2nd 2. oox:g ! Wheat bread-5.03kg-4.69kg
10 ;Bread from cornyucta Similar | Grain flour Flour 1st. importeds3.08kg)2nd 2.13kg Yucca bread,9.6lkg: 8.06kg
. Total x 2,14kg Corn bread-9.95kg-7.42; 9.2
i
11 ’Cookies, crackers, cakes, stc. g Flour Flour 1st. importeds3.08kg)2nd 2.13kg Crackers+10.94kg cakes10.8 Ave.~9.7.
i Totel x 2.1315}
l
133 | MFG of Sugar Products ] Sugarcane Cane 70.04 mt Sugar 1.64-1. 80kg.)u.n10 50kg (7%)
; i o (92%)1 Bsgasse 35 MT, Panela 1.69kg
I '
139 3 Graunding & Toasting of Coffee lj Green Coffee Cafe Trillado*6.93kg Cafe wal idos 9.94kg
i Cafe Triliado Cons:»6.98-6.80 Cafe Tustado 9.60kg
i : ’
{ ) : .
122 ! Coffee Hulling 3 Uahulled coffee Cafe 6.71-6.68kg Cafe Trilladoy9.31 kg 9.56kg {excelso)
; y Pergamino) 7.36 (consumo)kg Java,
142 ; Distﬂling & Alcohol:lc Molasses Molassesy
; Beverages Final 0.66kg!
i
? :
143 | Wine Industries 1 Grapes & others Fresh Grapes 4.40kg
i H
i . ;
14 | MFG of Beer & Malts MUBarley :g:}(imported) 2,38kg malta (both) Beer 1ight 3.12L
% Total 1,98 kg 3.50
167  MFG of Soft Drinks, Bottled Fruite

.Soft Drinks 1.13 L

& Miwersl waters 1.21


http:Trillado-*9.31
http:Cons.-#6.98-6.80
http:Ave.-,,9.74
http:bread-49.95kg-7.42

Zable B7 Colasbia: Prices of 1)Basic Raw Materials, Intermsdiste Commoditiss and Final (Processed) and By-Products Agricultural Commodities

Calambia 1968 Pesos § ] Calusbie 1968 Pescs $
/08 Industry Name Agricultural Prices of Major Agricultural Raw : Prices of Major Processed Products
— Raw Materisls Products Paid by Industries and By-Products at F.0.B. Flant
136 | MFG Vegetable & Animal Lard 5 011 Seeds Ajonjolie,, kg 4.15; 3.85 Vegstable lard«y.84kg;margarina 8.57kg
. Soya+2.13kg 2.10kg 4jonjoll ofl R.+25.96kg; Ave.Cakes 1.43kg
. 137 { MFG Of Tablc Oils, Suaces J 011 seeds - Cotton seed»l.24kg 1.31 kg ' Yegetable lard 7.90kg Cook oil- NES+#30. 10kg
Vinegars & Condiments . Paliwa Afpa2.81kg 0,56kg Cakes (ave) 1.28kg Soya oil R:*28.4lkg .
Copra¥,.01kg (imported) 3.97kg Palma 0.56/0.48 =1.117
iGL KFG Oils, Vegetable:& 3 Tallow & Fish oll 8gbo Sin Der. 2.44kg; 2.05 - Sebo Refinados4.80kg
 Animal 0f1s Sebo Derretido 4.80kg;y 4.38(imported)
123 MFG Of "Cuchucos® 3 Corn & Wheat } . Ceb. Cuchucos Cebada%2, 30-2,06kg
: : Rns;g'; 1.67kg Trigo»2.55 3 Mais 1.80-0.85kg
135 MFG Chocolates and Candy H23)Cocoa beans - . Cacae iwported 11.63kg Yanteca de Cacao 35.3kg
) . Grano Total 10.56kg Chocolate Paste 16.59kg
138 MFG Of Cornmstarch - Pastas ;- Inported Wheat Imported Whoat 2,11kg ' - Pastas Alimenticias-5.46 kg
Ave, ind. starch-5.02kg
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" Coltmbiat Px'ieu of 1) _Basle Raw Materisls, Inhi-nodhte Comnoditins and Final (Processsd) and By-Produsts Agricultural__M@gtgp_;m(_egnﬁ_il}?!ffgg}__

Converalcn Factors (Physical Output)

Industry Name' Agricultural Raw Agricultural Products Ratio
) Rav Material of Producer Prices by Prices Paid
by Industries 4/ -
Cettle & Hog Claughter Live cattle

Prep. of meat products
MFG Pasteurised Milk
MFG Butter & Cream
MFG Cheeses

MPG Casein & other milk
Products

MFG Icecream & milk Sherbert

MFG Condensed milk, evap, milk
& dry milk

Pkg. & Preserv. Fruits &
Vegetables Canning

Prep. & canning Fruits &
Vegetables (Juices)

Prep. & Pkg. Jams &
Marmalades

Prep. & Pkg. Sances Escabeche
& Pickles

Dehyds .tion & Freezing Fruits
& Vegetables

Meat, beef & pork

EEEEE

Mk
Fruits & Vegetables
peas & olives

Fruits & Vegetablas
Tomato =~

Fruits & Vegetablea
Cuava

Fruits & “egetables
Onions & Tomatoes

Coccs,Hani

1.56/1;'30 =1.20

1.24/1.30=1

1-80/1-”’10”
1.61/1.30=1.24

1730/1.30-1
5.52/4,.280 =1,29
0.68/1,02 =1
0.88/0.54=1.63

6.76/ 3.86=1,75

53

Cattla Live=.58 beef; 0.08 Tnllov;
0.0233 Blood & Meat meal ; Hides=0. ®3
Total 0.7263 Phy. = .9963

Hogs I.in =.68 pork (with bonu);
0.15 Lard

Total 0.83 Phy. 31.17


http:3.86-1.75
http:0.8/0.54=1.63
http:0.68/1.02
http:1.61/1.30
http:l.56A,3o=2.20
http:bCattle2L.ive=.58

Coltebiat Prices of 1)Basis Pav Materials
!__

Intermsdiate Commodities and Final (Procassed) and By-Prodiots dgriculturad Cermoddti: s

{continuatian)}

Inds Heme cultural ﬁlu Agricultural Products Ratio - Conversion Factors (Physiocal Output)
Yo astey ggziﬂnterinl of Producer Frices by Prioes Faid
. by Industriesd/ - .
117 | Frep. & Gcm:!ng Fish & Sardines Sardines
1s Seashall Prep, Mollucs
L 1 Rice Tough=.62 milled Rice; .07 Powder;
121 | Rice Enlling(if111ing) Rioce 1.75/1,806 = . broken kernels .07
Total=0.76 m.: 1,07
06, =1,05 lheat =,73 1ot class flourj .17 tren;
124 | Whest Flaur | _ Hheat 2,06/1,956 R B e
& 1.40/1.,204=1,08 Corn starch 673 flour 459; Bran ,1&

125 | Corn meal, ot.uuumw Corn & graines 40/1.294 Total = 80 Py~ 116.5 '
132 | Fried Potatoes, Cron Flakss, etc, Potatoes, cereals
141 | HFG Other food Products & Feed Pish mea} by-products | 1.13/1.363=1

M ¢ '8
166 | Com .tln'elhi.ng & mmlling A i.123/1.29-1
129- | Baking Wheat Bread Flour
130 | Bread from corn, yucca Simfis: grain flour
131 | Cooktes, crackers, caker etc. Flour
133 | MG of Syar Products Sugarcane 70.04/74 *1 RefIneds., mugarcans =,0745 malasses 50545

. Totales .128 Fhy=> 0,165

139 | Grounding & Toasting of Coffes Green coffes S
122 | Coffee Bulling Unhulled coffee 7.%6/1.0871.04
12 Molasses i

Distilling & Adcaholic Beverages

Sh
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feuss p7  Colasbiar Prices of 1)Basic Rav Haterials, Intermsdiste Commodities and Final (Proosssed) mnd By-Products Agricultursi Commodities (continuation) -~ - .
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r

Lof Industry Name Agricul tiral Rav Agricultural Produots Ratio Conversion Pactors (Physical Output)
- Raw Matarial of Producer Prices by Piices Paid i .
4 by Industries 57.
143 | ¥in Indnstries Grapes & others 4.40/7.79 »1
Lk | nrG of Beer & Malts Barley 1.98/1.490= 1.33
167 1107 of Soft Drinks, Bottled Water | Fruits
145 | MFG Cigarettes & Cigurs Tobacoo 7.80/5.8 =1.34%
146 | MG of Cotton Yarn Cotton '
146B | MFG of Wool Yarn Vool _
147 .| WFG of Hope, Cordage Fique . 3.480/3.08 =1.13
19 | Lumber wn Tinber logs T
150 | Planing wood, White Frames Sawn lumber
151 MFG Wood Packing Boxss Sawn lvsber
152 MFG Chipboard & Pressed Wood Sawn lumber
153 | MFG of Parquets Sawn lusber
155 | Const. Installation Bldg Producte | Sewn Lusber
156 m Pulpwood, bags, other Fibois . Bagasse ) } . v .
162 | Leather Processing & Finishing Hides 4.31/4.2=1,03 ajonjoll Afr. Pala Of1=.17; Cake =.51 -
; ] i Total =.68 Py.= 7,65
136 | MFG Vegatable & animal lard om 2.13/2.16 =1 soya Sesameseed o1l .445; cake=.55
. . Total .995 Phy. =1.2175
MPG Vegetible oils, sauces, oilpeeds Cottonseed oil =,16; cake =,46%

13

vinegars & condiments

4.01/4.032 ooﬁraal

's5

Total -.625 Phy. = ,705


http:3./4.2.03
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Table B7  Colémbis: Prices of 1) Basic Rav Materials, Intsrmecdiate Commodities snd Final (Prosesssd) ard By-Products Agricwliural Sommodities {esatinuation)

1/of Industry Nama Agricultural Raw Agricultural Products Ratio Conversion Factors (Physical Output}
’ . Raw Material of Producer Prices by Prices Pald
N by Industries
164 MPG Oils, Vegetable & Aninma) 0ils Tallow & fish ofl N Soy beans o4l =.17; cake =,78

- . : Total =.95 Phy.=1.035

123 | MFG of "Cuchucos® Corn & Wheat 10.56/9.504 =1.11
135 | MPG Chocolstes and Candy Cocoa beans
138 MPG of Cornstarch-Pastas Imported Wheat

Bources: W.D. # 3P Table IIT and Aorl W.D.# 11 Table A5, USDA -~ Statistical Bolletin No. 362 and
DANE, 1968 Updated 8saple - =~ 1964 Industrial Census .

Basic Bavw Product - must be -~ . 3:+4 before consumed by Household or other sectors
Isports Agricultural Rav kat. ¢ Processed ag. of Imported Origin

v

Fhysical Relation of Primary Jutputs ‘! important By-Protucts - are converted to Honetary Terms by assuzming & wéighted factor cf 1.5 for the
prisary products and 1 for the by-produ. . .

L4

If prices paid by processews (cumerstor) 1a less then farm ces (demcminator) the ratio {s mede to be equal to 1, if.e., we assumed that prices
paid by industries (which included some smristing services) are at least squal for farm prices, but never lower. ) . .

6.



Section C

Analytical Results

The resultes and interpretation of pptimum solutions for the different variants of the model and five
alternative objective functicns are separately presented in this se-tion.

Optisun Sclution for 1968 {COLFR 1)

Subtmedel .r variant COLFR 1 (1963) is considered me ths dbase solution, because it was designed to re-
rroduce as closely as possible the economic zonditions, i.e., production levels, trade psiterms, etc.,
existing ic Colozbia in 1968. Thus, we expept this mcdel s=olution to be closer to what was actually oc-
cured in 1968. EHowever, because the linear programming model is largely normative and there are many data
g21e and discoatinuities in the system, exmct correspondence between riwwdel results and the real world can
hesdly be expected. A large nuxber of chanzes vere =ede both in the magnitude of the input-output coeffi-
cicnts aed in the refciwulation of the model, teforz crrivizg at thz rinal optimum soluticns of the 1968
subeodel. Tabie C1 shows the magaitude of zeviral ccero verietles crf cector accounting variables resulting
iron optimur solazioas for all five oblectirs murculons. .

Since 2il eoluticas vere birding by the same sipcarce sonetymizis, maindy markets, the results for all
iive objective Yunctioua specify the same level of rrccesecd commodity production, except for the edible
vcgetanle oils. Trere vere caly slight difrerences In the regional activity mix {see Appendix C,Tsble 1),
€-a again in the activitles repreesenting oil estracti=zg industries.

For the ccmodity that could be rrcduced by different regional activitiesé{ the program invariably

ceiect only one of these activities o produce the ectire rarket assigned to this particular processed

A/ In toe aterice of ¢isaggregatec ;roducticn cost data bty region, =11 input-output coefficients are the

-
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TANLS _n_

.

00LPR 1 1 (1968) Optimm Sclutions with Unlimited Working
Capital (WK) and Restricted Agricultural Baw Material

Gbjective Punction MAX MAX MAX MAX MAX
m VAL VENPDW ! EMPTO! SLABOR! pe
Teseription Sysbol
Valiie Added (Hillicoo US$) VA | se1.20741 | 561.00583 | 557.81594 | 558.07752 | s6l.26741
Foployment of Direct Workers
* (ton/tro) . BN | 155006 125006 124928 124928 125006
Total Ecpicyment (Man/Yrs) BP0 | 149287 149287 149462 149462 149287
Harking Capital (Nilliona US$) WE | 872661 |349.03839 | 349.56013 | 348.01775 | 349.038%
Pavuents to Iabor (Mllions US$) | IAB®R |120.40172 | 122.29964 | 122.50063 | 123.00271 | 122.
Returns to Carpd’el & Manugement

(Milldons us§3 P 391.44323 | 391.44323 388.13446 | 388.13446 | 391.44323
Supplies (Hillions US$) 8 209.34535 | 209.34535 208.50000 | 208.50000 | 209.34533
Fixed Capital (Millions US$) FC 705.73309° | 705.73309 | 706.21454 | 706.21454 | 705.73309

" Installed Capacity of Elecirlc .

Motars (RP) HP 452093 452093 450237 450277 452093
Net Foreign Exchange?(Millions US$)| FX  |-288.17411 |-288.17411 |-285.29297 |-285.29297 |-288.17411
Surplus Feedstuff by-products .

(Milliens Us$) 3 AGLALV{-58.52134 |- 56.04515 |-54.52807 |- 52.97201 |- 58.52134
“retiots (eitions WO W | smen| ¥/ % v | v | ¥
L oae ) Y Frodusts . o] & Y W &/ W
CCasactty Ohiriemn woy) o | epe| Y 3 5/ 5/ 5/

1/anprised only processing activities representing the existing 1968 Colmubian technology.

2/the negative si
.3 Aimsed {surplus

preted as ™wasten

4/Restricted as sgricultural raw msterial in this early model.

¥/Belevant oaly to sutmodel “COLPR 3"

58.

indicates ‘earned' foreign exchange, f.e. it is added to the FX row. ’
by-products equivalent to total (potential) sector production of the specific by-product minus
the quantity of the by-product utilized by other sector industries {inter-industry c
or failure of the sector to
inefficlency of the corresponding industries).

),or may be inter-
produce these amoaunts of by-products (a deficit gap or measure of




ccemodity. ] .
Table C2, shovs the magnitude of uctor ‘aurcg&te levels for the golutions of another version of the
A submodel (COLPR 1), with unrestricted agricultural rav maierials. Again, the solution for the five objec-
tivs functions specify epproximately t.he .uu level of commodity production for all of them, witl alight
ur_ferem:u in tie activity mix, {see Appendix C, Table 3). The relaxation of the rawv material restrictions
allows the program to increase the production of those activities in which raw materisls vere binding.
Tois includes cilseeds2/, corn, cottor e A flour.

As ve have noticed by comparing the recults of the two versions of the 1968 model shown in tables C1
and C2, the level of the different sector aggregates ere not far apart. When the model is not restricted
ty the availetility of agricultural raw materisle. value afded and returns to capital and management in-
creased by b percent; employment cf direct workers ard total employment increased by 11-12 percent.

On the other hand, the net foreign exchange earned by the sector declined about 3 percent, due to the
fact that more earned dollars have to be allocated to the importation of raw materials and supplies, espew
cially to vheat arnd/or flour.

The producticn of feed by-products was higher; of course, in the run with unrestricted raw pateriels,
since production 'of corn and vheat milling activities from which some of the feed by-products originated

vere at a higher level in the solution. Scme refinements such as, including coefficients representing crude

same for the different region~l activities except for tke labor coefficient in man-years wvhich is specific
for each individusl regior.

i

otten seed scytears, African Palo and sesame eeed.

3%



TAatx 02,

OG22 (1068) Qpytuun dedUtions with tniimited Newiang
Oapital (WX Unlimitod Agriculturel Raw Materiel .
Objective Pmotion mi( MAX - MAX MAX MAX
Macro Variable WAY VEMPIN ' 'EMPTO" SLAB(R' 1pt
Description Symbol °
Value Added (Millions US$) VA se5.55220 | 583.92164 583.92164 | 583.92164 | 585.55220
Enployzent of Direct Workers
{Han/Yrs) BFW | 139770 139791 139791 139791 139770
To. “TEmployment (von/ira) BPIO | 168551 168777 168777 168777 168551
Working Capital (Millioas US$) WK | 365.20654 | 367.87598 366.33360 | 367.87598 | 367.06070
Payrents to Labor (Millions US$) LABR | 129.78117 | 130.42677 130.42677 | 130.42677 | 129.78117
Returns to Capital & Management
(Millions US$) P 406.85359 | 404.95127 404.95127 | 404.95127 | 406.85359
Supplies (Mllions US$) s 228.48691 | 228.21515 228.21515 | 228.21515 | 228.48¢91
- Fixed Capital (M{1lions US$) FC 753.30712 | 753.49597 753.49597 | 753.49597 | 752.19153.
" Installed Capacity of Electric
Motors (HP) HP 475904 475360 475360 475360 475904
tet Foreign Exchange<(Mi7'ions US$)] FX  |-282.77519 |-280.62829 | -280.62829 |-280.62829 -232.77519
Surplus Feedstuff by-products® )
(Miliicns US$) AGL4IV]- 64.36092 - 58.69344 |-~ 64.08916 |- 64.08916 |- 63.82%90
Surplus iInpdible Tallew by- '
products A Millions USH) ACL64V |- 25.61378 |- 25.61378 |- 25,6178 |- 25.61978 |- 25.61378
Swplus .Hide3 by-products . .
(1tillions US$) AGI6V |- 22.54868 |- 22.54868 |- 22.54868 }- 22.54268 |~ 22.54868
Capital for Expanding Processing
Cepacity (Millicns Usé) rocar] Y L} & Y &

1 Camprised only processing activities representing the existing 1968 Colambian technology.

-

3 Unused (surplus) by-producta

the quantity of the by-product utilized by other sector industries (inter-ind

u. Felevant og_l.y to submodel "COLFR 3“.

—$0—

“ The negative sign indicates ‘earned' foreign exchange, 1.e. it is added to the FX row.

equivalent to total (potential) sector production of the specific by-product minus

ustry supticn), or may be inter-
preted as "waste" or failure of the sectar to produce these amounts of by-products (a deficit gap or measure of
inefficiency of the corresponding industries). © - - .

con



inedible tallow and uncursd hide by~-products in the livestock slaughter activity, vere developed to be
specified only in the latest 1968 sutmodel (unrestricted rawv material). (Be2 footnotes in tables Cl and C2).
As it wves previously mentioned, the total smount of working cspital shown in the value added maximizing
' solution for 1968, amounting to $365 million, vas assumed to be the total'proceuins sector requirements of

vorking capital for 1968, and based on this figure, the capital restrictions for 1975 were derived (see
working capital constraints, p.22).

Shadov Prices, General Discussion and for 1968 Solutions

An important aspect of the programming solution is the level of recources used and their shadow prices.
Appendix C, Table 2 and Appendix C, Table 4 shov for all 1968 solutions the shadow or eccounting prices for
those resources vhich are exhsusted. The value of the shadow prices.for the abundant or unused resources,
of course, 18 simply equal to zero and is not shovn in these tables. The resources shoving non-z=ro shedow
prices are of course those binding the solﬁtion &nd consequently constituting the bottleneck of the systen,
Shedov prices must be i‘nterpreted with caution, since they measure quantitatively, in the units in which the
objective funetion is expressed, the impact of one maditiorsl unit of 'scarce' rescurce on the objective.
Consequently, they vary considerably in quantity and in units of measurements among solutions for different
objective functions. Since each shadow price includes both direct a.nd indirect impects effects, they ere
very sensitive to chenges in the structure of the modely » especially when there exists strong interrelation-
ship among the activities of the model. On the other hand, vhen there is little or no interrelations between

activities and especially in the specific case of specialired scerce resource, it is relatively simple by

],/ For exanmple, changes in restrictions of other resources which may change the basis of the sclutiom.
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by examining their shadow prices to determine the nev level of the activity directly affected by one unit
change of this scarce resource. For examzple, in the value added maximizing solution of COLPR 1 (with re-
stricted rev material) the processing capacity for slsughter cattle and hogs (PCL03V) 1s binding the solu-

"tion. The shadow price of this resource is -.2hk. Thes if we just examine the coefficient matrix we-may
observe that the element of the livestock activity intersecting the processing capacity constraint (rav) for
this activity, numely 7u)03V, ie also .24, Consequently if we increase slaughter processing capacity by one
unit (1 U.5.5) then the ovjective furction (value sdded) would be increassd by .2k dollars ($). It is in-
teresting to notice that {he highest shadow price is for scarce agx;icultural rav material (barley and malt)
utilized by brewveries. Again if we examine? the coefficient nature the value of the elements under the
column corresponding to the activity producing beer (BEER 1) and the rows éorrespond.ing t0 the objective
function (VA), and rav material (AGILLV) are .66 ard .22 respectively. Tius, dividing .66 by .22 we get -
3.0 or the value of the shadow price. indicating that by increasing the availability of barley products to
the breweries by $1, the value added of the sector is incressed by 3$.

Another pecnl:la.r set of ghadow prices, which are worth 1:>e1.1u;~ examined, are those corresponding to the
non-industrial activities. These activities &re forced into the uoluf.ion in the form of equality equtioni
(restrictions). However, only two of them showed positive non-zero shadow prices, wvhile the rest have
shadow prices equal to zero. The latter is explained by the fact thé.t agricultural processed products from
both non-industrial production and the commercial production are binding by the same market restrictionm,
i.e., an increase of the non-industrial equality constraint by one unit vill not increase the objective func-

Lion at all, since it is (similtaneously) restricted by the correspording market constraint. In the case of
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the two equality restrictions with positive shrdov prices (aé restrictions ¥I1%6 and NI133 in Apperdix C,
table 2), undoubtedly some interrelation between activities and rescurce utilization takes place. For ex-
ample, the shadow price of + .15761 corresponding to the restriction »T133 which, of course, indicates ﬂmt

“by increasing (forcing into the solution) by one unit this restriction (tq;ll.lity) the objective function
@iminighed by +15761 1s derived as fcllows: the shadow price for the market restriction (mﬁ) of the same
processed product (refined and trown sugars) is -.WTT61 (see Appendix C, table 2) and the activity coeffi-
cient (for both comnmercisl and mn-inthntrhl ectivities) corresponding to the objective functicn row (value
added) is .32, Corsequently, if we force into the solution one additioral unit of the pon-industrisl Pro-
duction of “Panela" (brovnAlupr) we increased the objective function by .32, but st the same time since ve
bav~ a:market constraint for all kinds of sugar (}333V) which put an upper 1imit in the production of these
products, the value of the objective function is dimirished by L7767 equal to the shadow price of this con-
constraint. Thus, il7761 - .32 = 15761 which is actually the shadow price of the resource equality NI133
(see Appendix C, table 2).

Table 2, Appendix C shovs the non-zero shadow prices for five runs of COLPR 1 vith unrestricted rav
material, and different objective functions. As the reader csn notice the shadow price of the equanity re=-
striction NI133 is positive for all the solutions, but varying its v:iue: end of course, the unit of mea~
surement for each of the five objective functions. ’

By-Products Utilization and Sector Efficiency
Bome of the processing sctivities in the model produce Wt intermadiate cc-lou}iu during their

prciuctica processes. The feelback of agro-industrial by-yroducts into other processing activities or into



livestock activities is of great importance in "modeling" modern production technologies and in depicting
the interrelaticnship between the processing and primary agricultural sectors. °

Only some feedstuff by-products, tallow and hides were considered at this earliest atage of the model.

On table C2, and in other similar tebles, it is shown the amount in ;:ullions of U.S. dollara of the
"surplus” or unused intermediate or by-products produced by the entire processing sector d.uring one-year,
This figure simply represents total output emerging at the processing level mimus by-products utilized as
rev material (input) by other processing activities of the processing sector.

In regard to the sector efficiency, it wvas thought that this"alleged” unused amount of by-products can
be looked out as an under-utilization of available resources (rav material for processing industries). Ob-
solence and lack of modern facilities, 18 a common.characteristic of many processing plants in the LDC.

This 1s especially true in the case of the slaughter of cattle and other livestock, since a large number of
them are killed at the farm level or in cbsolete and unsanitary municipal slaughter houses. In any case,
there are not facilities to recover all, or almost. all of the by-products vhich are wasted or not properly
utilized. Consequently this "waste" may be considered a "deficit gap” or& meagure of inefficiency of the
corresponding industries. Admittedly, that in the case of feed-stuff by-products it may be a valid argument
to state that this "alleged™ surplus could be already being used by 'livestock activities (beef, milk, etc.)
of ithe primary agricultural sector, not included in the model, thus, invalidating the argument of ineffi-~
ciency (unused surplus). In & more comprehensive model in which all economic activities are represented, the

interactions between sectors is observable and any dcubtful conclusion or misconception can be dissipated.



Our efficiency criteria for each industry is eicply representcd by the following ratiol/:

Surplus or emount unused by-products
Total sector by-products production

The value of this ratio range from O to 1 and of course, O means no waste at a-1 or 100 parcent effi-
clency and 1, a ccmplete waste or zero efficiency at all. The total sector production of each specific by-
product is simply calculated by the sum of the level of each activity producing this by-product multiplied by
the technical coefficient corresponding to the specific by-product. Por example, in the case of the produc-
tion of the tallow which is produced by one fiuustry, e.g., cattle slaughter, the calculations are as followss
level of this activity was 343.911 and the tallow coefficient is .08, therefore crude tallowv production is
343.911 x .08 million $ = 27.51288 millfon $. Hence, the efficiency ratio will be M_ﬂ_ﬂg@m

. : Production 27.512
or in otber words if you wvant to express it as efficiency percentage, then Just subtract your ratio from 1
and zultiply the results by 100 as follows: (1 - .93) x 100 = 7% efficiency.
Optimmm Solutions for 1975 .

As mentioned before, three sutmodels or varients were run with the 1975 restrictions and five different
objective fupcticns. The interpretation end ccmments of the cptimm eélutions of each sulmodel are separ-
etely shown teliow:

Optimm Solutions with only Colombian Technologies-COLPR 1 (1975)
Table C3, shows the ]:evel of the macro miaples for optimum solutions with restricteu capital at $L4ST

million, for the five objective functions. The level of these macro variables vary very little among solu~

[
A/ This ratio corbined with other =roduction indicators, srecific of eac. individual industry may be deve-
loped in a useful yerdstick for the meesurement of the gegree of moderni: “ion of processing industries
and others in the process of economic development.

1/ Frem table C2.
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1

’ Vs
TARLE CJ COLPR 1 = (1975) Optimm Solutlions with: Unlimited

riculturel-
Raw Material but Restricted Workirg Capital (WK) at $357 millions.
Macro Variable WAS *EMPDW ! 'BMPTOY 'LABCR! tpr
Description Symbal .
Value Added (Millions US$) VA | 4s5.80807 | 755.89826 755:89826 | 756.46089 | 753.56564
Brplcyment of Direct Workers .

(ken/Yrs) EMFDH { 170820, 172960. 172960. 172823, 170780.
Total Expicyaent (Man/Yra) BPTO | 205893 208457. 203457. 208332. 20557,
Working Capita) (Miliicms US$) WK |45, 451.0 5 | a0 5 | a0 5/ | asrw 5/
Payments to Labor (M1licns US$) IAB(R } 170.83975 | 170.63022 70.77646 | 171.19843 | 168.54211
Feturns to Capital & Management

(Hillians US$) P 523.78224 | 523.44200 523.44200 | 523.30134 | 5/.14851
Supplies (Jllians US3) s 287.99173 | 286.95416 286.95416 | 287.93377 | 286.03426
Fixed Capital (Millions US$) FC 933.97008 | 931.81675 931.81675 | 934.99551 | 915.87194
Ingtallcd Capacity of Electric

Motors (HP) HP 565101 570345, 570345. 569362, 567€22.
Net Foreign Exchange<(Millions US$)] FX  |-461.20421 |-461.65645 ~461.65645 |-461.65€45 |-484.40628
Svrplua Feedstufs by-products

(Millions US$) AG14LV ]~ 65.95730 |- 65.93857 - 65.44028 |-65.44028 |- 65.44028
Surplus Tnedible Tallow by- '

products (Millions US$) 3 AG164V|- 32.49194 |- 32.49194 |- 32.49194 |- 32.49194 {- 32.49194
Surplus Hides : by-producta . N :

(ti11icns US$H) AGLEV |- 24.00537 |- 24.00537 {-~ 24.00537 |- 24.00537 |- 24.00537
Capital foar Expanding Processing , .

Capacity (Millions US$) rooar) Y Y L Yy Yy

1/ Comprised only Processing activitics representing the existing 1968 Colombian technology.
2/ The negative sign indicates 'earmei.' foreign exchange, i.e. it 1s added to the FX row.

3/ Unused (surplus) by-products equivalent to total (potentinl) sector production of the spacific by-product mirus
the quentity of the by-product utilized by other sector industries (inter-industry cons: tim),or may be inter-
preted as ™aste" or failure of the sector to produce thege amounts of by-products (a dﬁcit gap or measure of
inefficiency of the correspanding industries). . :

y Relevant only to submodel "COLFR 3". 5/ Binding restriction
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tiozs for different ob,‘]ec.tive functions. The results for all five objective functions specify about the same
level of processed ccmmodity production, with only slight differences in the regional activity mix (see Ap-
perdix C, table 5).

An examination of the shadow pricea-a/'( see Appendix C, table 6) indicates the importance that working
cupital and processing capacities now binding the solution are exerting upon the expausion of the pro;:essing
sector in 1975. A more meaningful comparison is between colutions maximizing value added with alternative
' working capital constrafats. Table Ch, shows the magnitude of the sector aggregates levels for the solu-
tions at the three different level of working capital. Yor an explanation hov these three levels were de-
veloped, refer back to the section dealing with the working capital constraints.

Capital vas binding for the two solutions with.mcre restricted capital at $365 and $4ST million, re-
spectively. By relaxing this restriction, that is, by increasing it approximately by 7% to $489 million,
the magnitude of the sector's macro variables actuaslly changes very little between the two solutions as can
be observed from the results presented in table Ci. However, changes in the macro variables level, with the
exception of foreign exchange, were more prcepounced, ranged from 7 to 12 percent when the working capital
available was increased from $365 to $45T7 million.

The apparant foreign exchange "paradox" in which the processins'sector, in a solutiond showing a lower
level of output, as measured by the value added msgnitude ($708 nillion). is earning more net foreign ex=-

change ($4g§ million) than in & solution &at a higher level of aggresate ocutput (value added=$751 million)

2/ Only those resources (constraints) showing non-rero shadov prices are binding the soiution.
1/ With vorking -~spital equal to $365 million.

27 With working capital equal to $457 millionm.
€7



TABLE _C4 COLPR 1 1 (1975) Optimm Solutiens, Maximizing Value Added,
with Unlimited Agriculturai Rew Material with alternatd

Yorking Capital (WK)

. (bjective Function 2 *365 WK = 457 WK = 489
Maoro Veriable Millions $ Millions $| Millions $
Description Symbcl
 Vaiue 2dded (R1licus (%) VA T 708.02125_ | 756.80807 | 758.26116
_Baploysent of Direct Workers

(Han/Yrs) PPN | 152511 170820 173022
Totl Exploynent (Rvirs) BP0 | 183901 205893 208535
Working Capitel (HMillions US$) LI ETAEARYT N 262.27183
Peymerts to Labor (Millions US$) IABR | 160.60641 | 170.89975 171.29605
Returns to Capi{.l & !Bnagement '

(Micns ) P 486.49772 | 523.78224 524.83903
Supplies (Hilliens US$) s 271.26872 | 287.99173 288.5200.3
Fixed Capital (Millions US$) FC | 889.14651- | 933.97008 .| 936.61206
Irstalled Capacity of Electric
- Motors (IP) HP 496204 565101 570385
Wet Foreign Exchenge (Millicna US$)| FX ~457.75722_ |-461.80441 | -461.8044]
Strplus Feglstuff by-products - , ’ _

(M11i0as USH) ) AG141V(~ 55.87923 |- 65.95730 |- 65.95730
Surplus Inedible Tallowr

products (Millions US$) AG1I64V]- 32.49194 |- 32.49194 |- 32.49194
Sarplus Hide$ by-products .

(1ilions US$) AG16N |- 24.00537 |- 24.00537 |- 24.00537
Capital for Expanding Processing ’

Capacity (Millions US$) FIXCAP y Yy Yy

1/ Camprised only processing ectivities representing the existing 1968 Colambian technology.

2/ The negative sign indlcates 'earned! foreign exchange, i.e. it is added to the FX row.

'3/ Unused (surplus) by-products equivalent to total (potential) sectar production of the specific by—product ninus
the quantity of the by-product utiiized by other sectar industries ( may be inter-

inter-industry ms\mgt or
pretedu"nm"orrmmotfhemtortopmducothoaemmtaotby-mum( itzﬁP"l‘mm"f
inefficiency of the corresponding industries).

4/ Relevant only to submodel "COLFR 3 ". . _!, Binding rettr!atim



earning only $462 millions of dollars (net foreign exchange), is simply explained as follows: exports
activities (the earners of foreign excharge) are forced into all solutions, at predetermined levels, so the
voluse of the foreign exchange coming into the country is the same for all solutions, howvever, the amount of
foreign exchange spent in imported rav materials and supplies is usually greater vhen the agzregate level of
output increeses, since the processing activities will be required to purchase more inputs frcn both domestic
and imported sources.y

The results of the solutions with medium ($457 million) and high working capital ($489 million) eon~
straints, specify approximately the same level of commodity production, egain with slight differences in the
regioral activity mix and i{n those representing oil plants: (see Appendix <, table 5).

Hovever, the results from the solution with low.capital ($365 million) specify zero or & very low level
for the production of some processing activities which add very little value to the raw waterial (and pur-
chased inputs) in their production processes. This 1s the case of industries such as millipg or hulling
grains end cereals mnd also in the hulling of coffee. This is probably the major weskness of the model in
which the external sector (exports activities) are independently (exogencusly) conceived within the concep-
tual framework of the model to "only" consider the "foreign exchange issue", and are rot interrelated to the
corresponding production activit:.les.y Hence, the level of cormodity p'\roduction and the activity ﬁix, vary
substartially between the solution with low capital level and the other tvo solutions {with higher level. of

capital). See Appendix C, table 5.

3/ Of course, this is not necessar]lly true., For example, in the case That the GEAFegAteE IEVEl O IIYoaurTIion
increased orly frcm processing activities which do not utilize imported inputs in their production processes.

1/ A more elaborated and concise corment end explanation on this issue will be treated in the section on
conclusions and recozendations.
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Ehadov prices at non-zero leveles (for binding resources) are showvn in Appendix C,.table 6. Their ir-
terpretation does not need any further elaboration and the reader is referred to the above nex:ﬂoned table.
BHowever, it ni:cpoars to be quite interesting to briedy discuss the shadow prices for wvorking capital shown
for the three value added maximizing solutions. The referred shadow p‘ric'eu are as follows: (a) for the
solution with working capital = $365 million, 18 -.72727; (b) for the solution with working é;pim = $45T
millton, 18 -.47826 and (c) for the solution with working capital = $469 million, is zero. These results
indicate that as a resource becames more scarce, its shadov price increases, 'in this case from rero (abun-
dant resource) to -.47825 (relatively scarce resource), ard to -.72727 (highly scarce resource).

imm Solutions with Aiternative Foreign Technologies-COLPR 2 (1

Results fram pptimum sol:*ions, with restricted capital at $457.dollars for all five objective functions
are presented in table C5. The programs seem to fall into three groups. The first one includes the value
added and the profit (returns to capital and management) maximizing programs. The results of which, of
course, ylelds the larger sector output, messure as value added and the higher profitability respectively,
than the other solutions. The second group are the solutions maximizing employment {in man-years) of direct
wvorkers in production, and total (direct and indirect) workers. Finally the program maximizing payments to
labor, in monetary terms (including all fringe bepefits) stands by 11.:se:‘u.', surprisingly showing contrasting
results in comparison to the sclutions of the other four objective functions. Surprisingly, the total em-
ployment situation (in mapn-years) is aggravatcd, even to the extent to be 12 percent lower than the profit
maximizing solution or employing 35 percent less workers (man-year) than in the program maximizing total

employment. In addition, the aggregate output of the sector, expressed as value added, 18 substantially

10



TABLE 25

CJLPR 2

Y

{(1975) Optimm Soluticns with Eestricted Working
Capital (WK) at $457 millions and Uslimited Agriculturnl Raw Matarial

GoJective Function A MAX MAX MAX HAX
Macro Varieble A! TEMPIN ¢ TEMPTO TLABOR'! 1pt

: Description Symbol, :
Value Added (Millions US$) | VA 1 866.3:7169 | 806.46667 804.51632 | 668.09082 | 850.34192
Euployment of Direct Workers . .

. (anftrs) DPIH | 138126, 189023, 185709. 115653. | 140172.
Total Buployment (Man/Yrs) BEPTO | 175995, 233540. 236338. 153628, 174421,
Vorking Capital (Millions US$) WK | 443.31298 | 251.63618 456.58482 | 457.0 2/ | 439.35062 »
Payments to Labor (M!1liana US$) LABR | 198.67715 | 178.00218 196.72434 | -254.02378 | 177.36479
Returns ‘o Capital & Mauagemext :

(1i1lins US$) P 611.27436 | 5774.47971 557.64280 | 351.72475 | €24.42953
Supplies -(illians US$) S 236.68922 | 257.30356 239.60662 | 353.54585 | 242.44640
Fized Capital (Millions US$) FC 713.05721 | ges. 77592 B79.56917 | 847.65166 | €85.01517
Irgtalled Capacity of Electric

Hotorc (I2) HP 497237. 569068. 598723. 478059. 439917,
Net Fcreign Exchange® (Millions USS)| FX  [-461.55299 |ze1.65645 | —461.65645 -462.58033 |-46€1.80441

" Surpluc Feodstuff by-products =

(1illions US$) AGl41VI- 32.38664 |- €9.92489 |- 64.72177 1. 59.35159 |- 32.90366
Swrplus Inedible Tellow byj—

products (Miliiano US$) AGLE4VI_ 31.40674 |- 32.49194 |- 32.49194 {- 31.18970 |- 31.40674
Surrlus "Hodes. by-products . . . :

(+il2dens Us$) AGLEV|- 24.00537 |- 24.0053%7 - 18.99099 |- 25.43805 |- 24.00537
Capital fcr Expanding Processing 3

Capacity (Millicns US$) FIXCAP Y L4 174 Y L7

g

Unused (surpius

y-products equivaient to total
nirus the quantiiy of the by-product utilized by
nay be interpreted ss "weste" or fallure of the sector to

other sector ind

gap or measure of Inefficiency o the correspording industries).
L/ Relevant only to subzodel "COLPR 3".

5/ Binding Restriction
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'lower' than those produced by both the solution maximizing employment (21%) apd, of course, the value
added maximizing solution (23%).

This paradoxical solution, in which Zor the most part, the program selects the most capitil-intensive
technique is explained as follows: (a) Those alternative technologies used by the program correspond largely
to the 1968 U.B. average factors combinstion. It is true that these U.S. technologies were highly e pital-
umunum-mmtmmm-mofmummtormm,tmutbe same time, due
to the great disparity in the wage differeatill paid by the U.8.and Colambia and other countries, the actual
monetsry psyments to the labor factor were proportionally higher in the U.B., with its advance and cspital-
intensive teebnolng'y than in the less sophisticated techniques employed by Colombis or in the alternative

" technologles from other countries.¥ (b) The relatively excessive psyments to the lsbor factor exhausted the
working capital resources. Hence, the capital is binding for the 'labor' maxiziring solution, but is not
binding in sny other of the four programs. Consequently as & result >f a shortage of capital, production of
some ectivities were at zero or very low levels of productions, and the value added of the whole sector was
much less than for the solutions for the other ovjectives. Table 7, of Appendix C, shows the commodity level
and activity mix for the solutions for the five objective functions nnd table 8, of Appendix c; shows the
non;zu'o shadow prices of their binding restrictions. Table 6 shows the magnitude of macro varisble levels
for the COLFR 2 submodel vith alternative capital restrictions, using value added as the objective furctiom.
c:pimmntrtunungtorthemwmmntminc.mthceforcthcnlutiommemcmm

the same, 1.:..tbeyspecmth-m1¢mlofcomutyproducuonunnumln--c't_iﬂ.ty-ix. Yor

See footnote on next page.
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TAZLY 08

13 é
oarr 2 Y (1975), optimum Solutions vith Unlimited Agricultursl
Raw Material and Alternative Working Capital (WK)

Gjective Punction | wrey 365 WK 457 | WK - 489
Macro Variatle Millions $ | Millicns $ | M1lions $
Description Symbal
Valuc Added (Millions US%) VA 1825.10644 | 866.33769 | 866.37769
Erployment of Direct Workers
_(ax/Yrs) BEDH | 120674, 138126. 138126,
Total Baployment (Kan/Yrs) BP0 | 155202, 175994, 17599,
Horhlng Capitnl (mm:as m) UK 365.0 2/ 443.31298 443,31298
Payzents to Lacor (Millions US$) | IABR | yg9.46264 | 198.67715 | 198.67715
P .xmns to Capital & Management
(Hillians US$) P | o79.50054 | e11.27436 | e11.27436
* Supplies (Millions US$) 5 219.82562 | 236.68922 236.68922
Fixed Capital (Millicns US$) FC 684.26391 | 713.05721 . | 7a3.05721
Ingtalled Capacity of Electrie
Hotors (HP) 312 LA4EDT . 497277, 47237,
Net Foreign Exchange” (Millions WS#$)| FX | 461 .55209 |-461.55299 - | —461.55299
. Surplus Redstuff by-products -
(:dllions USH) AGAIVI_ 35 38664 |- 32.38664 | = 32.38664
. Surplus Tnedible Tallow by-
products (Ml1lions Us$) 3 AQL6AV|_ 3 40674 |- 3140674 | - 29.98716
Surpluc Hides- dy-rroducts
(Millions US$) AENY_os.00577 |- 24.00537 | - 24.00537
Capital for Expawding Proccssing ’ )
Capacity (Millions USS) FIXCAP Yy L7 Yy
;I/ Camprised processing_activities mpresenting both the existing 1968 Colambian technology and alternative .
foreign technologies from variocus countries at different stege. of development.
? The negative indicates 'earned! foreign exchasnge, i.e it is added to the FX row. .-
3/ Unused (surplus) by-products equivalent to total (potential) sectar production of the specific by-product
) minus the quantity of the by-product utilized by other sector industries (inter—industry consumption), cr
may be interpreted as "waste" or failure of the sector to produce these emounts of by~ ts (a deficit
gap or measure of inefficiency of the corre industries). - .
b4/ "Relevant only to sutzodsl "COLPR 3", Binding Restriction
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the program with lov capital comstraint, this resource (capital) is binding the solution and theréfore the
level of commodity production of some activities with lov value added coefficient was zero or et a very lc;v
level. In sddition, there vas some differences in the activity mix. (See Appendix C. teble 7). The shadow
prices for all the solutions are shown in Appendix C, tabdble 8. Of courae-, the only solution showing a non-
zero shadov price for working capital is the one which restricted capitals ere the esme 1968 level, i.e. at
$365 mi121ion, thus binding the solution.
dmmm Solution for 1 vith Alternative Foreign Technologies and Expanding Processing Capacities. )

By 24ding investment activities to the model which £lidw-for expansion of processing capacities, wvith no
fixed capital (long-term-credit) limitation, most of the major constraints of the 1975 submodels ere relared.
Markete and working capital are now binding the solutions for all the objective functions, except for the
Frogram maximiring employment of Zirect workers in production (EMPIW). In this program, surprisingly, the
workirng capital restricted at L57 million U.8. §, is almost but not completely exhausted. This is apparently
due to the fact that the national technical labor force ‘resource’ (direct workers trained in agricultural
processing) which 18 the -objJective of this pragram, is actually exhausted with stiil a little working capitel
svailable, and consequently the level of commodity production was protably a 1ittl less than the level that
would be obteined if all the working capital were completely used. .

'.l"a‘ble CT shows the level of the different sector sccounting aggregates for optimm solutions for all
five objectives. It is worth it to notice that the level of tbege macro-variadbles changed more drastically

froa one program {objective function) to another than it wvas the case cf the solutions fo.r the submodels
A

3/ For a detailed information on hourly wages paid to vorkers and total labor payments in processing indus-
tries in various countries, see tables 15.1 and 15.2 in Ricardo, Working Document #3E Vol. I
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TABLE ¢ i .
<L COLPR 3 }/ Optimum Solutioms with Unlimited Agricultural Raw
Materials end Restricted Working Capital (WK) at $L57 millions U.S. $

Gbjective Function mx. . MAX MAX MAX MAX
Macro Vardeble TVA! TEMPIM TEMPTO! 'LABOR* 1pr
Descripticn Symbol n
Velve Added (ldliicas USS) VA 1014.39023 | 756.53053 841.32979 | 703.93515 | 1000.57848
Eoployment of Direct Workers
- (Man/Yrs) BV | 2305, 224678. 224660. 105861. 144662,
Total Eaployment (Maw/Yrs) BPI0 | 356941, 266393, 274288, 145498, | 177701.
Vicrking Capital (Miliiana US$) WK | 457.0 8/ | 456.2¢306 4.0 8/ 1 im0 1 im0 W/
Faynents to labo: (Millions US$) LABR | 250.02643 | 180.41687 210.46604. | 299.46776 | 205.76434
Returns to Casg.ltal & Mansgement
(*i11icns US$) P 695.05146 | 519.25262 566.45307 | 339.93062 | 738.05404
Supplies (Miliicns U3$) S 247.55525 | 329.30477 330.37843 | 379.39196 | 274.18761
Flxed Copitel (Miilicma US$) FC 828.90866, | 1148.27811 | 1234.70092 { 927.70323 | 905.80021
Inntailed Capacity of Zlectirile
Motcra (1P) P 595361, 6807340, 747917. 515346. 557245.
llet Foreign Exchange<(Millions US$)] FX -149.63033 |- 4¢.15745 - 30.32504 | -254.78714 |- 16.99204
Surplus leedotuff ty-products Kl
{It1iions USS) AGLAIV) - gc 83162 | 16.099863/| - 50.44555 | 10.443323 - 59.59401
Swrrplus Inedible Tellow by- 2/
predusis (Millions US$) 5 AGL64V| - 46.10345 €.31295° | - 17.02724 | - 36.70130 |- 46.10345
Surplus iHides  by-products . 5/
(*d1iicns US$) AGL6NV| .~ 49.€94%;, 16.83399 < 5.86810 |- 40.81866 |- 49.69427
Capital for Expanding Precesaing -
Capacity {Millicnz US$) FIXCAP} 300.02350 386.74716 394.81090 | 237.69614 | 456.84470

tec
ing processing capacitles of all 48 agro-industries

g/ The negative sign indicates 'earned' foreign exchange,.is it 1s added to the FX row.

3/ Ununed (surplus) by-products
guantity of the ty-product ut:
"wesLe™ or failure of ine secter to
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Ofa - 82d OFa . These more accentuated differences, are principally due to the fact that processing cu-
pacities in sulmodel COLFR 3 are Eot any more limiting the model sclution. The program is nov less restricted
and consequently it is allowed to vary aore drastically in findic their optimm solution for different ob-
Jectives. Again it is striking to observe that the 'Labor' maximizing soiution. only generated less than
balf employment opportunities (man-yeer jobs) for direct workers tban 'employment’ (both total and direct
workers) maximizing programs. As previously explained, the vide wage differential paid between the U.B..and
Colombia accounted for the explanation of this paradox. A noticeable drastic change in tﬁe solution for
COLPR 3 is that experienced in the accumulstion of net foreign exchange. In previous models, little or no
differences at all were encountered in the sector net earning of foreign exchange from one solution to the
other. However, as it can be seen in table C7, the sector generstion of net foreign exchange varies from
& lov of 17 million U.S. § for the "profit" maximizing solution ‘o & high of 255 xillion U.B. § for the "La-
bor" maximizing program. This apparant inconsistency of the model is simply explained by the fact that in
COLFR 3 investment sactivities were included in the model and since it was assumed that all fixed capital (me-
chinez_'y. motors, etc.) is imported, thus, the larger the level of these activities, the lesser will be the
net foreign exchange generated, since all exports are forced at the same predetermined level for all sutmo-
dels and solutions. Also, if we observed the macro variable npitu;iu corresponding to the smount spent in
capital for expanding processing capacity, it can be noticed that it 15' negatively correlated vith the net
foreign exchange macro variable, as one increases the other variable decreases.

Teble C8 presents a comparison of three solutions for COLFR 3 with altermative \v;rki.ng capital constraints.

As it can be noticed, working capital is binding the three solutions. Again it is worth to focus our atten~
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" TABIE'CB_

COLFR 3 Yy (1975 ) Optimm Scluticns with Unlimited Agricultural
Material end Alternative Working Capital (WK) )

ective Punction | <,
GoJect : WK = 345 WK = 457 WK = 489
Macro Variable Millions & | Millicns $ {Millims $
Description Symbal
. Velue Added (1Z11ians US§) VA | g95.58289 | 1014.79023 | 1042.86642
Erjploynent of Direct Workers
_{an/¥ra) B | n0150. 121205. 140122,
Total Employment (¥en/Yro) B0 | 138005, 156941. 175486.
Rarxing Capital (Miilions USS) WK [ 5 o b/ 257.0 & 180.0 &
Poyments to Labor (Millicna US$) IABR | 202.85003 | 250.02643 250.21691
Returna to Capitel & Management
(+illicng Us) 3 645.28596 | 695.051246 722.86099
Surplics (1illicns US$) S 187.25377 247 .55625 297.84196
ixed Capital (Millions US$) FC £82.16372 | 828.90866 . | 951.72771
Insinlled Capacity of Electric
Holers (HP) i 515101. 595881, 597119.
Net, Fereign Evchengd (Millicns US$)] FX  |-247.62043 1-149.63033 . |- 12.60938
curpluc Feddstuff by-products 3
{1£11iomg USE) ARV 77128 - 66.83162 |- 66.83162
Surplus Inedible Tallow by-
produsts (Mllicne USE) AGL64V [ -46.10345 - 46,10345- |- 46.10345
E:z:; us Hides ty-products . .
(1£11icns USH) ACLEN]49.€9427 |- 29.69427 |- 49.69427
Capital for Expaniing Prccessing ’
Capacity (Millions US$) . FIXCAP| 252.35436 300.02350 422.84255

%

Comprised prccessing activities representing: (1) the axist
“echnologies Traa various countries at different stages of development, and (3) investment activities for expand-

Ing proceseing cepecities of all 42 sgro-industries in the model.
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suentity ef tre by-groduet uti
Lasten ur fo
sLothe zorTespondling
%/ Tinding Reetriztion

feartied! foreign
v-products eﬂu

valent tc tctel (potentinml

¢ r ed by other sector indusiries

wr feilure of Lhe sector to produce these apamtc
“ndustries;.

77

ing 1968 Colambian technology, (2) alternative foreign

exchange, i.e. it is added to the FX row. °
secter production of the

(inter-industry consumpt
of by-products (a deficit gap or meassure of inefficiency

uct minus the
interpreted as



tion to the net foreign exchange variable. The va.ue of this variable is higher, when the working capital,
vhich is a resource binding the solution, is at its lower restricted level or 365 million U.S. $. Then
if we relax this restriction i.e. we allocate more vorking capital to the system, the net foreign exchange
generated by the sector becomes less and less. This, of course, is due to the fact that as more working .
capital is available in the system the level of ccmmodity prnduction increases and when proc.euing capaci-
ties are limited, it becomes necessary to invest in expanding capacities with the corresponding imports of
capital goods and a drainage in the net foreign exchange accounting varisble. Some changes in the level of
commodity production and ia the activity mix can be o‘b-served from the results obtained from the differant
optimm solutions maximizing different objectives, especially the results from the "EMPIN" employment (di-
rect vorkers) maxizizing program. . .

Table 9, Appendix C presents the level of activities for the different soluticns of COLPR 3. In table
10, Appendix C it is presented all shadov prices for exhausted resources for the different program solutions.
It is interesting to notice that for a few soclutioms, for example, those maximizing exployment (EMPDW) and
profits (P) the available trained labor force (LTD) for region 'D' is exhausted, hovever, the value of its
shedow price remains equal to zero. This is explained by the structure of the model in vhich the regional
activities are structurally constructed the saxze, i.e., all :lnput-ct;efficientl are ¢ .«ctly the same, except
for the labor coefficients which although of the same magnitude are qual].itatively different since each re-
glonal activity empldy "trained labor" from a specific regional trained labor force, (constraint). For ex-
_ample, in this case the 'LTD' constraint above mentioned, specify only labor available in region 'D'. The

rrogranm after finding all trained labor in region 'D' completely exhausted, thus change the level of com-
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wodity production to another regional activity without altering the sclution. This is <o say that there
"alternative" mix of regional activities which gives the same program solution. On the other hand, the
total treined labor (national basis) coﬁatraint is exbausted in the total employment (E¥™0) maximizing
solution. However, the program sbovs & shadov for this resource equal t; - .58608, indicating that there
is no alternative factor substitution (gince all trained lebor is exheusted at the national level) and by
increasing the rescurce Lase by one additional trained labor the objective function increases by .58608¢
vhich is a little more than half & man-year employment.

Comparison of Optimum Solution for 1968 and 1975 Submcdels

For planning putrposes & meaningful compsrison is betwcen progrems in different years with the ssme ob-
‘~ctive, &5 well as the trade-off between policy objectives amoung individual planning strategies. In ta-
ble C9, C1C and Cl1ll it is presented in a comparison of the results of five raximizing sclutions with differ-
ent policy objectives for the base model in 1668 and in three differently structured submcdels in 197S.
These three submodels cr verients can be slsc viewed it as three alternetive planning strategies as follows:
(1) sutmodel COLFR 1 {(1975) represerts an extension of the sexe prgce.sing sector structure prevailing in
15¢8, of course, with expanded resources; markets and labor force, ocut with the sexe 1968 processing caps-
cities; (2) subtmodel COLPR 2 (1975) open the door to foreign technologles not currently existing in Columbia
to te ircluded as & possible alternative for plenning purpcses, and (3) COLPR 3 strategy goes ¢ step further
and in adéition , allows for the allocation of unlimited foreign excharge to izport fixed capital goods

(industrial machipery, ets.) for expanding processing capacities to mect the needs of 1975 Colombian markets.



8 1 {Includes cxisgt Colambian Tec!
-nnmouuvommhummhuem.thelcvelofthe-.jorpoucyvtﬂ.lbler—lm
about the same for all solutions with different naxinizing objectires. . The level of production of processed

commodities st-Js only very minor changes, minly becsuse of the large mnber of binding processing con-
siraints in the wdel. The proportional increases fram 1968 to 1975 slightly varies from one solutien to
the other, and their annual rate of growth, barely surpasses the aunual population growth cf 3.26. Only

the net foreign exchange earned bty tne sector shovs some substantial gains, and of course this is due to the
fact that exports ere forcad into the system at predeternindd lsvels, sisply indicating either good export
possibilities or over estimaiion of our forecasts. Since exports of green coffee are by large the major for-
eign exchange carning commodity of Colombia and exports of other processed commodities, 1ike refined sug

and lint cottcn are also important foreign exchange genmerators. The processing secter by itself is more
than self-sufficlent in its forsign erchange requirements.

Ctrategy 2 (Including Foreign Alternative Technologies)

The data presented in table C10 abows technology impacts of the varicus runs with different objective
functions. The level of the macro variables {major policy objectives) vary considercably smoung solutions
with different odjectives and betveer programs in different Yesrs vi.f.h .f.he same objective function. Pro-
‘&oction of processed commodities, expressed in terms of ‘value added’, increases by 5L between 1968 and

1975 1in the'value addei’' 3 224 by 525 in the ‘returns to capital and mamsgrment' maxinizing solutions, re-
chectiveh. Mqlqmtmthtwmimmulwto%pemmmmmmm
*total employed' mm-ploymtoftmnedhbarinmeuusimhnnu is increased by 51 percent in
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Tabie C9. Cazperison of Major Policy Objectives in Optimumm Scluticns with Different Objectives between Base Year 1968 Y

“ap4 1975 (COLPR 1 Varient) y

Solutions
, Max.Value Added Max. Employment Max. Total Max, Pey- Max. Return' to
. ObJective Functicn of Treined Iabor Erployzent rents to Labor Cay .tel & !iagement
Ma jor Policy 1968 1975 1968 1975 % 1968 1975 % 1968 1975 < 1968 °~ 19-°n 4
ObJective inc. inc. jinc. inc 4 ] inC.
Velue Aaded {Aillicns U.S. §) s61.27 | 75681 |35 |s61.00 | 7ss.90] 35 [557.82 | 755.90| 36 |[558.08 | 756.46) 36 | 561.27 753.97 34
Puployment Trained Labor (Man/Yrs.)| 125006 ] 170280 |36. |125006 | 1729¢0] 35 [124928 | 172960 38 |124928 | 172823] 3¢ | 1250G6 } 170750 | 37
Total Baployment (Man/Yrs.) 149287 | 205893 {38 149287 | 208457 40 [L49462 084571 39 l4s462 | 202332 39 | 149287 | 20552¢ | 32
Payments to Laber (Millicme U.S.$) | 122.40 |170.90 {40 ]122.30| 170.63] 40 [122.90 | 170.78] 39 |123.00} 171.20} 39 122.40 | 168.54 | 32
Returne to Capital & Management
(Millians UI.,S.$) 391.44 | 523.78 |34 |391.44 | s523.24| 34 |388.13 | 523.44] 25 |388.13} 523.30| 35 | 391.4% ( 524.15 | 34
. )
Net Foreign Exchange (Millions :
U.S. $)gn mmge { 288.17 | 4r1.80 |60 |288.17 ] 461.¢e] 60 |285.29 | 461.66] 62 (285.29 4el.6€61 €2 | 288.17 '464.41 €1

PN
;l,/ 1968 Base model with restricted egricultural raw materiel with unlintted working capital end with processing ectivities at about actual

1968 Colambian producticn levels.

_g,/ Camprised cnly processing activities representing the existing 1968 Colombian technology, with Unlimited Agriculturel Rew Materiel but
Resiricted Vorking Capital (WK) et $457 Millians.



Table C10. Carparison of MaJor Policy Cbjestives in Optimum Solutions with Different Gojectives between Base Year 1968 v

and 1975 (COLPR 2 Variant) Y Solutimms

Mex. value Added Max. Papl oyment Msx. Total Max Pay- Max. Return to
~Qlective Funotion | ~——"—"—""" | of Trained Iabor Erploynent: ments to Iabor | Capital & I agemend!

Ma jor Policy 1968 1975 < 1968 1975 % 1968 1975 % 19€8 1975 % 1958 195 3
CbJective ing. ingc. Inc. inc)] izc.
'Velue Aaded (Millians U.S. $) 56}..:'-"—i 866,34 | 54 |561.01 | 806.47 | 44 {557.82 |&04.52 | 44 |558.08 | €68.09 { 20| 561.27 |£50.34 { 52
Baployment Trained Labor (lﬂn/!r!.) 125006 {138126 |10 125006 | 189023 | 51 124928 |185709 | 49 124928 | 115653 | -7 | 125006 140172 | 12

Total Buployment (Man/Yrs.) 149287 |175994 |18 (149287 | 233540 | 56 [149462 |226338 | s8 (149462 | 153628 | 3| 149287 |174411 | 17
Payments to Labor (Millions U.S.$) | 122.40 [198.68 | 62 {122.30] 178.09 | 46 [122.90 [196.72 | 60 [123.00 | 254.02 {107 | 122.40 §177.36 | 45

Returns to Capital & Management .
(Millione U.8.%) 391.44 |611.27 | 56 |391.44 ] 574.48 | 47 |388.13 |557.64 | 44 [388.13| 351,72} 9| 391.441624.43 | €0

Ret Fcielgn Exchange (Millions . )
'u.s.‘;)gn ¢ 288.17 |461.55 |60 }288.17] %61.66 | 60 |285.29 J46l.66 | 62 [285.29 ) 462,58 | e2| 288.17 |461.50 | €0

1/ 1968 Base model with restiricted agrioultural rew material with unlimited working capital and with processing activities at about actuel
- 1968 Colmbian production levels.

_g/ Campriced processing activities representing both the existing 1968 Colambian technology and alternative fareign technolqgie; fron various -
countries at different stages of development, with Reatricted Working Capital (wx) atd$457 Mllions and Unlimited Agriculturel Raw Material.
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the progrem meximizing 'direct worker empliyment’'. Returns to capital and management increase up to a high
60 percent, of course, in the solution maximizing this oblective, and finally the net foreign exchange in-
creases to §0-62 percent for =1l the different solutions, o about the same than in the submodel COLPR 1,
i.e. before introducirg the alternative foreign technologies. The solutién maximizing 'payments to labor'
of course shows the greatest increase in this warimble, up to 107 percent between 1968 and 1§75, as vell as
goze extreme peradoxically changes (decreases) in th; employnent and other major objectives. As previously
nentioned, this is due to the fact to the wide vage differential between Colombia and the United States
vhich is explicitly specified in the technical coefficient representing the monetary payments to labor of
each processing activity of the model. EHence, the results of the sclutions maximizing this objective funce-
tion will de not, hereafter, be used in order to avoid misleading analytical comparison and conclusions.

In general it can be said that the solutions maximizing employment (both total and direct workers in pro-
duction) appeers to be the ones who offef more stability tu the system from the etandpoint of view in
cozpremizirg all the different policy objectives. This is to say that thise solutions show a consistent:
substantial growth in all macro variables, without any substantial sacrifice in the growth of any of the
rajor policy ctjectives.

Strategy 3 (Includes Alternative Foreign Technologies and Exganding Processing Capacities)

It is interesting to notice that by relaxirg the restriction imposed by limited processing capacities,
in addition of havirg the alternative to select different technologies, allows the processing sector to
expand considerably from 1968 to 1975. The data presented in table Cll shows that by maximizing different

objectives, of course, in different programs, we can achieve the following goals: Production (value added)
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Tatle Cl1. Camparison ot Major Policy Objectives in Optimum Solutions with Different (bjectives between Base Year 1968 Yy

and 1975 (COLFR 3 Variant) < Soluticns
LA
MaX. Value Added Max. Buployment Max. Total { Max. Pay- Max. Roturn to
N Gjective Funotian of Trained ILabor BEnployment . ments to Labor Capital & it:nagemen?
_|Major Policy 1968 1975 % ) 1968 1975 % 1968 1975 $ 1968 1975 % | 1968 T 1975 %
Objective inc. Irc. [Inc. Inc. - inc.
Value Added (Millions U.S. $) 561.27 |1004.39] 81]561.0L | 756.83| 35 [557.82 |841.33 | 51 [558.08 }703.94 | 26| 561.27 {1000 56l 73
Employment Trained Lobor (Man/Yrs.)| 125006 | 121305} -3]|125006 | 224678 | g0 [L24928 [224660 | 80 [124928 flO5861 |-15§ 125006 | 124¢62] 1c
Totel Buployment (Maf/Yrs.) 149287 | 156941 5]|149287 | 266293 | 78 [L49462 [274288 | B84 (149462 | 145498 |- 3] 149287 | 17371 16
Payments to Labor (Millions U.8.$) | 122.40 | 250.03]104]122.30 | 180.42 | 48 [122.90 |210.47 | 72 [123.00 | 299.46 [143] 122.40| 205.76] 62
Returns to Capital & Management

(Mi1licas U.5.8) 391.44 ) 695.05{ 78}391.44] 519.25 | 33 |388.13 |566.45 | 46 {388.13}339.93 |-12] 91.44 | 738.05] 9

Net Foreign Exchange (Miliious . ) ) )
U.s. §) 288.17 | 149.63] -48 | 288.17| 46.19 | -84 |285.29 | 30.32 | -89 |285.29| 254.79 |-11 ] 288.17] 16.99 | -%4

1/ . 1968 Base nodal with restricted agricultwral rav material with unlimited vorking capital and with processing activities at abfmt actual

1968 Colmbien produstion levels.

Camprised processing activities representing:
various countries at different stages of devel

Y

(1) the exigting 1968 Colombian “technalogy,
opment, and (3) investment activities for

(2) altermative fcreigh technologies from
processing capacitias of all 48 agro-

industries in the model, with Unlimited Agriculturel Eaw Materials and Regtrioted Working Capital

(WK) at $457 Millions U.S.$.




between 1968 and 1975 may be increesed by 81 percent; total employment may be increased by 8h percent;
exployment of direct vorkers in production (trained labor in processing) can be increased by 80 percent,
and the returns to private capital and management can be increased by 89 percent. It is alsc interesting
to notice that the levels of the six macro variables or policy obJective; shovn for any one solution, wvary
consjiderably much more between years for this strategy than in the previous strategies solut;iona. Por
exaxple, in the value added maximizing solution, the changes of ‘he magnitude of the policy variables
renges from -LB percent for the "net foreign exchange" variable to a high of 104 percent for "the payments
to labor" variable. In COLFR 1 suhmodel the percentage changes in the growth of the macro variables from
1968 to 1975 ranges from a lov of 3k percent (returns to capital and management) to & high of 60 percent
for the foreign exchange variable and for the value added raximizing solutions of COLFR 2 the changes in
the magnitude ranges frcm 10 percent for employment of direct workers (trained labor) to a high of 62
percent for the payments to the labor factor. It is noticeable the drainage of foreign exchange between
1658 and 1975 which characterized all the solutions of this sutmodel. For exaxple, the level of net for-
eign exchange eerned by the processing secter in the "private profits" &fprogram declined 9% percent from
266 million U.5. § in 1968 to a low of only 17 millira in 1975. Although the mbsolute gains of foreign
exchange i3 greater in 1975, due to increased level of exports, the net balarce is tremendously reduced as
a result of the large importation of fixed capital goods {machinery, etc.) necessary to expand processing
capacities. Of course, this heavy drawing on the foreign exchange reverses wvill take place only during

this first year of expension of the sector.

3/ From hereinafter, we are going to start using interchangeable (a) "private profits" for returns to
cipital and management; (b) "production” for value added and "employment™ for total employment”.
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Comparison of the Impacts (Results) of the Three Strategies (Subtmodels) for 1975

In the previous chapter, a brief intre-strategy comparison amoung five different major objectives were
presented. Table Cl2, shows a comparison of the results obtained from optimum solutions maximizing three
diffcrent objectives for each une of the three distipet submcdels or strategies. Por the seke of btrevity
and clarity the mumber of objectives to be compared fram now on Lave been reduced froam five to three ob-
Jectives as follows: Two objectives representing "public goais" (representing also major goals of the
Colombia National Plan) namely increase of employment and production (using ths "total employment™ and the
“valre added” maximizing sclutions, respectively) and a private goal, &.e. increase of private profits
{using the "returns to capitel and management maximizing solution) &/

It is quite apparent by vhat the data in table C1l2 reveals that if the planner's philospphy is single-
objective minded, whichever this objective is, they just have to closely follow the commodity level and the
activity mix by optimum solutions froo strategy 3 and the specific objective they choose. Siace the sim-
plicity of the above mentioned approach, which disregards emy other politiial and economical consideration
to the achievement of Just one-specific go<l, appear unrealistic or not likely to be pursued except under
highly regimented society.-z’ Undoubtedly not only the gains but "the opportunity cost” represented by what
is loss in the potertial gains or benefits of other objectives if we had pursued cnother strategy or deves
lopment policy. The selcction of the more adequate strategy—o‘b,jective will be latter trezted in this paper.

We can also conclude based on the date presented in table C1l2, that i we follow a cne-objective policy,

1/ These were the zame objectives used in the decision-making mnalysis of the Agricultursl Sector. For a
detailed description of analytical techniques in selecting planning strategies for development, the
reader is referred to the following working documents. Daines, Samuel, et. al., Analytical Working
Document # 6. "Partial Implications of the Analysis for Decision-meking in the Agricultural Sector.

&/ For e ample, to ‘concentrate only in the expa.nsggn of industrial ocutput du:ring a certain five-year plan.



Table Cl2.

Caparison of the Impact of Three Alternative Streategies on Three Different Objectives of the Processing Sector (1968-1975)

Objective

Strategy

Strategy 1
(1968 Colambian Technalogy)

Strategy 2

(Introduction of Faoreign

Technologieg)

Strategy 3
(Introducticn of Foreign Tech
nalogies plus Allocation of
Capital for Expanding Pro-
cessing Capacities)

(a) Total }}zplcment

Abcolute Difference
Percentage Change (+ ar = )

(v) Produci/cm (Value Added)
Valua Added =¥, Max. Sol. (1968)
Value fdded ¥ Max. Sol. (1975 )
[Absolute Difference

Percentage Change (+ or - )

{¢) Privote Prcfits ¥
Private Prafit Max. Sol. (1568)
Privete Profit Max. Scl. (1975)
bsclute Difference

Percentage Change (+ or =)

Total Employment Max. 8ol (19683
[Fotal Enployment Max. 801 (1975

149462 (Man/Years)
57 n

2084
58995 n
+ 39% (increase)

561.27 (M’!‘I:'ons Us$)
756.81 .

195.54 "

+ 35% (inorease)

391.44 (iﬂlli(ma Ts$)
524.15 "

132.71 "

+34%  (increase)

149462 (}hn/"!eara)
2363

+ 60$ (1ncrease)

561.27 (M1lions US$)
"

305.07 "
+ 54% (increase)

391.44 (Millions US%)
624.43 n

232.99 u

+ 60% (increase)

149462 (Man/Years)
274288 w
+ 84 4 ({increase)

561.27 (Millions Us$)

453.12 w
+ 81% (increase)

391.44 (Millions us$)
738. 05

§

n

+ 80$ (increase)

y Production Gbjective

Returns to Capital and Menagement ObJective
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strategy Ho. 2, 16 far superior than 5trz-.t:y\l in reeching higher ievel in tbe magnitude of eny single ob-
Jective. It in important at this point, to recall the attention of the reeder to the fact that a very im-
" portant policy goal {objective) namely the "comservation of féreign exchange" is excluded frcm the data in
table Cl2, and is precisely one of the major veaknesses of the strategy Ho.. 3, namcly the drainage of for-

cign exchange allocated to the importation of foreign machinery and other fixed capital goods.

Comrarison of Gains and losses and Trade—off Betwsen Specific Objectives for Alternative Programs and
Btrategies

In the previous sections it was briefly discussed the highlights of comparing alternative cptimm

solutions for each individual strategy or submodel (see tables C9 through Cll), ai well as between stra-
tegies (see table Cl12), wvhen only a single object” e at the same time was analyzed. Considering the fact
that most development plans have multiple goals, ve h-mre developed thz"ee additional tablea, quantifying
the gain and losses and trade-off (exchange rates) between our major objectives for different maximizing
programs and alternative strategies. '

By comparing in pairs the relative impacts that Vdifterent maximizing programs had on specific objectives
another analytical dimension or measuring stick is added to the process of evaluating the desirability of
each progranm and stretegy. For the purpose of this paper the process of evaluation {criteria) to be fol-
loved will take place in two separate steps. First we have to deternine or at least to postulste for each
strategy vhich is the chosen maximizing solution (production, employment or private profits). Then from the
three chosen solutions {one for each strategy), we have to select the one (progra:n-stratey) vhich presum-

ably nmeets more adequately our over-all multi-objectives development plan. For & detailed ‘explanation of an




analytical technique on the selection of development strategies, the reader is referred to Analytical Working
Document mumber six.& In toble C13, it is sumarized the relative gains and losses, as well as the trade-
off betveen oblectives resulted from comparison of aolutionz of three mx;.n:lzins programs under strategy

Ko. 1. It can be obgerved in this table that only two programs are conp-ued at one time. Por'exwple.

vhen the prograns maximizing employment and production are compared (first line) we can not.ice that the em
Ployment generated by the former is 2564 man-years greater than in the latter program, but that the value

of the level of production and of the private profits are reduced by 0.91 and 0.3% million U.S.$, respec-
tively. It is interesting to notice that if we seleci the progrem maximizing production over the one maxi-
mizing ewxpicyment, for each mil.icn dollar increase in the value of producﬁon ve have to give up employment
excunted to 2618 man-years and for each million dollers increase in the private profiir (return to capital
and managentert) we must sacrifice employment for 75kl man-yesrs. These figures represent the trade-off or'
exchange rates between objectives that constitute losses {sacrifices) or gains (benefits) that the planner
cust take into consideration in selectigg any specific program or scrategy.gl The second comparison, be-
tveen programs m&ximi:ing production vs maximizing private profits indicates that using the former we ob-
tain slightly higher employment and value of production with a minor secrifice in the earning of private
profits. Thke lmst comrarison between the maxirization of private p'rofita vs employment shows a reduction of

ecployment and production with a slight gains in the private profit returns. Apparently both the production

1/ Daines, Samuel, et al. Anslytical W.D. #6 "Partial Implications of the Anelysis For Decision-Making in
the Agricultural Sector.

2/ The gains (benefits) or losses (sacrifices) are expressed in the context of relativity implied by the

compariscn between two program solutions end are always expressed in terms of the units in which the
objectives are quantified in the progracs.
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Table C 13. TRADE CFF BEIWEEN OBJECTIVES RESULTING FROM ALTERNATIVE MAXIMIZING FROGRAMS UNVER STRATE3Y1 , 197-
~ (BJECTIVE CQMPARISCR! * BPLCYMENT PROCUCTIG! PRIVATE FRFITS
CASIMIZING PROGRAMS COEPARISQDS  —————— (¥an/Years) (¥i11ians G.S. &) (M81iens U.S. &)
\
1R vm, Total Benloyment vs. ‘Max. Preduction (Va_ue Added) 208457 ve. 215893 | 755.9G vg. 75-.fL 523.44 va. 523.7
Cains or losces (+ or -). + 2504 Y - C.9L - 0.3
Railic of Irploméat to Produciicn or Private Pro.l 3 2/ H 32544 v <0.91 = -2:1¢ h2. 72 = 534 = o 541
Trade cff or Oojeciive exchance Rates (+ or -} I W.A. 2010 man-yr per L miil.$ | . «ah-yr per 1mill$
~of Prodvection ¢_rrivate Profitsg !
2. lax. Producticn (vclue Added) vs. lax. Private Profitc 205693 vs. 205528 56,01 vs. 753.57 2€3.4 % ve. 524.1%
Gainc or Lcoses (+ or —) + 35 + 3.2 -G.3;
Fxtic of value Added to Privete Profits or Ecplowent & (+3.24 & +320 = +.00EH H.A. 3,24 v Q.37 =-E.¢
Trade Gif or (bjective Exchangc Rotes (+ or =) 6900 G.. ArS. end lman—vr. T2, 8.7 Mill.§ of P-oduct.

or 1 milly and 113 man-vr.

fper 1 mill.} of Profits i

]
H

3. lax. Private Profits vs. Max. Bmolowaent 205525 vs. 28457 753.57 ve. 755.90 524.1% vs. 523.4%
Cains or Losszs (+ or ~) ~ 2929 - 2.33 + 0.71 i
Patic of Frivate Profits o Duployment or Production &7 (+0.71 ¢ -2959 = ~.00024 _{+0.71 v 2.33 = -, 3 [
Trace off or Ocjective Excharge Rates (+ or =) -240 d 8N-yT. . =.30472 nill.$ per 1 mill. H.A, i

lmill per 4168 man-

of Produztion (VA)

yr.

M.f. = Not Applicable

o

Comprised anly processing ectivitiles
but Restricted Working Capital {WK) et

4

57 Millions.

k4

Referred_ to ratios of gains and losses shown in previous line.

senting the existing 1968 Colambian technology, with Unlimited Agricultursl Raw Material

2/ May be interpreted in either way as the sacrifice made or the bemefit obtained in treding unite of measurement or value of the

specific cbjective being coneidered.



and exployment caximizing profit maximizing program. Between the other two programs, the selection of
either on® has to be influenced to a great extent by the degree of importance given by the plamners' pre-
ference for any specific goal. However, if appears to us that the guins in employment 18 of greater mag-
nitude that the combined losses in production and private protits.y The ;:mparison of the three maximizing
solutions of strategy 2 presented in %table Cll, shows by far more contrasting results than uﬁder straiegy 1.
Tre employwert maximizirg eolution offer substential total exployzent opportunities than the other two, al-
though its level of production and profits is much lowver than in any of the other two caximizing programs.
The production maximizirg programs offer more ezployment and, of course, higher level of value added that
the private profits solution, but of course, less returns to capital and ranagemezt. KNow r-1in, the ques-
tions we sghould ask ourselves is if the magnitude of the gains in em;loyment merite the sacrifices that we
tave to make in obteining less production of egricultural products and dirinishing the incentives (less pro-
fits) to the private entrepreneurs.

For purpose of this paper, let!s arbitrarily select the production meximizing procre:.: for Strategy 2.

The compariscn cf the results of the maximizing progrers under strategy 2 ars even furthe: more stri-
Ring than those under straisgy 2. (see table C15). Under the employnernt maximizing program, employment in
men~-years, in eubstantislly higher than if we choose eny of the other two objective functicns. Hovever,
the losses in toth ov=put (value added) and the private incentive of accumlaticn of profits is much more
lover than in tke former two strategies. The production maximizing program only offers gains in value

added, vhile the private prcfit maximizing programs shows geins in two of the three objectives vhen ccmpared

3/’ This of course, ic a very subjective approach to the selection criteria.









t©o either one, the employment or the productisn maximizing programs. Hence for strategy 3 ve choose

again vith a degree of arbitrariness the private profit maximiring program, bscause (1) production reaches
& high figure of 1 billion dollars mpd {2} of course, t.o incentive offer to private ~apital is greater
tban in the other two prograams. The losses in employment, when compared 'to the "employment” program are ad-
nitted’y great but are still lese than in the "prcduction” prozram. .

Pinelly, after selectizg & program vhich maximizes a specific objective for eech of our three strate-
glea, the tiresome process of elimination-evaluation reaches an end and we must now salect the stragegy to
be followed by pitential planners. In previocus chapters, vhen the data presented in Table Cl2 wes analyzed,
it vas sentioned that all programs under strategy 3, considering only one objective at thu time, were cvsr-
vhelningly more favorable, but wit* the disadvantage that they exhausted almost all the foreign exchange
reserves. Consequently programs under strategy 3 desregard the necessity to invest in the infrastructure,
beavy industry spd other sectors of the economy, zince the conservation of foreign exchange for the im-
portation of tixed capital for other sectors is nct of prime importance. Based on the above-mentioned fact
1t appears that the production (velue-sdded) maximizing program under strategy 2 (allowing for the intro-
duction of forsigr techologies) presumably would fulfill more adequately our overall multi-objective, hypo-
thetical developing plan. Admittedly ocur selection offers much 1eu. u.plmant possibilities than any maxi-
mizing program solution under any other strategy, but this costly sacrifice is in turn offset to a czertsin
extent by better belance among all three alternative objectives as well as better conservation of the nat
foreign exchange generated by the processing sector.

ok



Criticiem

Admittedly the model has & number of shortcomings and imperfections in it yet. ESome of these are of
minor importance and easily correctable, vhile others are conceptuslly more important and should be cor-
rected ip further modifications of the andlysis. Prohably the most ilpor'tl.nt shortcoming of the model is
that the external components of the model i.e., export and import activities, are ltructurtlly independent
from the other camponents of the model. This 1s to sey that the production and trade activities are not
{uterrelated through commodity balance equations. Since all exports are forced intc the sclution by means
of equalities, i.e. the level of all export activities are equal to their respective external constraints,
hovever, it may bapper that the domestic production level of the specific commodity being exported, is at
e very lov level or even st zero level. This vas the case of "green coffee,” vhich exports vere at the
world market level vhile domestic production vas neglirible or at zero level in the run for 1975 (COLPR 1).
This could not happen if the syctem of constreints and activities were expressed in physical units related
to each other by commodity balance equations. As previously explained, the difficulties in adjusting im-
port, export, a.nd.dcneutic prices to one common price (dencminatér) vas our prize reason for cmitting the
commodity balance equations. Export restiictions (exhausted) do not show a shadow price, either becesuse
of the absence of the corresponding commodity balance equaticn or ma.y'be because they are restiiction-equale
ities. The regional labor constraints are redundant in the sense that they are not actually binding the
solutions, while the "national trained lator force” does bipd soms of the solutions. This is explained by -
the fact that some of the "national activities,” only utilized labor from the national Iebor force constraint

and not proporticnally from each region.(see recammendations belcw). Processing capacity constraints wvere
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not regionalized, thus weakening the real effectiveness of the model in general and of some of the resource
constraints in particular. There are also inmumerable changes and minor sdjustments that conceivably could
be made in particular with respect to the determination and/or caleulation of the technicul coefficients of
all the Colombian processing sctivitiss, in the slternative processing teclmclogy and in the methodology
used in calculating and estimating processing capacities, markets, trade, labor, etc. Bame of these changes
undoubtedly would affect the solutions of tlis different submodels of this analysis, others would affect thz
solutions of the different submodels of thiu analysis, others however, would have little or no effect al all.



Conclusions

The analytical results presented in previous chapiers are illustrative of the essential features of the
model, Lovever, they can serve no more than as a point of departure for further improvement of this analysis.
Probably the most important conf.ri'bution of the model is tc constitute an important analytical tool to as-
sist planners in the elaboration end evaluation of gverall agro-industrial development strategies. In ad-
dition, the model facilitates analysis of some policy questions and objectives, in particular the following:

a) The effects of alternative investment policies related to agro-industries.

b) The 5).mpact (effects) of alternative technologies oa major policy objectives (production, cmployment,
ec.

c) Foreign exchange gensration/conservation.

d) Efficiency in by-product utilization.

e) Short-term (vorking capital) and long-term (fixed capital) requirements of the processing sector.
£} Employment possibilities, total employment and for traineci wvorkers in processing industries.

g) Sector contribution to G.D.P.

h) Detection of bottlenecks in the agro-industrial development (agricultural and processing sectors
together).

We may conclude that in general the performance of the model may be considered fair to good and that with
relatively ninor modifications the results can be substantially imprr —i. In addition the model can be

used as a component of larger models in which the interrelationship of all sectors of the economy can be
fully analyzeds



Recammendations

Tbe specifications of the model could be improved by including regional limits of processing ‘capacity,
wredetermined by the existing installed capecity in each region. These restrictions can be rcughly esti-
mated from the data compiled jin Tables 3 and 4 of General Working DOCIIP.!;tB # 3F and { 3D, Part I, respec-
tively. Clerical ghortage and computer cost (by considerably increasing the pumber of rov:i\ vere the major
limiting factors for excluding these restrictions from the 1968 model. Proceesing activities should spe-
cify technical coefficients measured in physical units in addition to the cmes in monetary terms, in order
tkat the input-output relationship between the agricultural x'-a.v materials and the production of final pro-
cessed products and by-products can be properly quantified in physical units vhich are not subject to the
problems of price adjusting and mngtion. Then, cosmodity balance.equations (in physical terms) can be
specified for sXl commodities traded in the sector (for boh processed products and essential sgricultural
raw materials). In this way the export and import activities are.interrelated with the corresponding pro-
duction activities in the modcl.

Processing a.étivit:les vhich are specified at the natiounal level (because they are located all over
the country, like bakeries, treweries, etc.) should not only utlize labor from the national labor force,
but also proportionaliy from each individual regiopal labor force. .In this wvay the reZunluncy of the re-
glopal labor constraints can at least be atenusted if not completely eliminated. It is simply suggested to
restructure the national processing activities so they will have a laber coefficient for each region, the
sum of vhich will add to the total mtiont;l Jabor employed by that processing irdustry. "ﬂ:ese coefficients
are siEply equal to the total labor employed by the industry multiply by the ratio of the regional labor
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force/national labor force.

It is believed that the regionalization of processing capacities earlier suggested, will also help in
solving this problem.

The ebove recommendations actually represent relatively ainor change; in the structure of the model But
do more reasonably reflect the structure of the Colomblan processing sector. On the other l;nnd. the addi-
tion of many rovs (restrictions) will considerably adf to the computer cost of each run as well as the
clerical requirements in making the suggested changes.



Aceccndix 4

This appendix contains two products of the L,P. (MPSX) ocomputer printout, namely the pioture and the suwwery, The pisture is
. obtained by inclnding the FICTURE statement in the comtrol progrem. The picture 1s particularly halpful in tracing down errors much
as incorrect signs and micaing coefficients. The cosfficients in the picture are represented by alphamtmaric charecters, The renge
ofvahmeoftheaedrbamdcchamctmmindaﬁdmthnmmryofthomﬁ'k. Thocmry,iamaupan‘bpagnfmming

the picture in this appendix, (iz5)
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4PS£-PTRL)

SyAzdL

AANGE
z LisSS THAN +000001
00001 THRU «000009
x #0V0ULOD «000099
o U0UINO0 " +000999
v «001920. 2009999
u «0L000 «099999
T 2100920 «999999
1 JRURERLE) 1.,000000
a 1.000001 10.000000
8 104200001 100,000000
c 199.000921 3+000.000000
0 1902J.630001 11,000,000000
€ . 10,0)0.00001 100,000.0C0000
F 109,0J0.Lu0wl 1+000,000.000000
G GRIATER THAN 1,000;,000,000000

MININUN = .300000E-02

SUMMARY OF MATRIX

HAXIMUM & 464B30E40°

EXZCUTUR, MPSX RELEASE 1 MOD LEVEL 3

COUNT (INCLJ.RHS) .

39
340
1286
500

© 198
732
605
26
16
16
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Aerendx B

This appendix is camprised of two partss a)adesm'iptionofthonmonclatm‘eunedinua;@ﬁngsynboli-oma (M)hfhe
activities and restrictions, and b) a camputor printout of the linear progrorming matrix,



APPENDIX B (PART I)

Key to the Nomenclature of the Symbolic Names of the Activities and Restrictions

Since the MPS prograr restricted the napss of the columns and rows of

the L.P. matrix to only eight charasters, the following nomenclature was

derived:

Production Activities

The first seven characters ( or six for some activities) were used to
abbreviate as closely as possible the industry description corresponding .
to the processing activity. The last character was reserved to identify the

country from which the technology originated.

Last Digit
2 1968 U.S. average (based on 1968 Industrial Census)
3 For AID (U,8.) representative establistment (AID Industrial
Profiles) ‘
4 For France (U.N. Industrial Profiles)
5. For Japan " " "
6 Yugoslavia " " "
7‘ Israel " " "
8 latin America " " "
S . Afrids .. " "



The digit "1" was reserved for Colombia, but since the thess activitées

were regionalized , letters were used for the last character instead of

nunmbers.

). § Stands for national activity-for those processed products
which are actually produced all orer Colombia without any
particular reglonal specizlization, such as bakeries, brew-
eries, etc. : ’ )

A-H Stands for the regicnal mctivity of the specific region

A through H.

For example, MEATPR2 stands for meat processing pln.nté with the U.8. average
(census aata) technology and MEATPRC, stands for the meat processing plants
(activity) located only in region 'C'. The non-industrial activities,
those whose production takes plaée at dhe farm or in non-reéistered
establishments are simply named by an abbreviation of the processed prod-
uct (four to five letters) followed by the letter 'NI' for non-industrial
production. For example CAFENIstands for coffee hulling (processing) at
the ferm levet (or in non-registered establishments).

The export and import activities are named as follows:
The letter 'E; for exports or 'I' for imports is first, followdd
by the I/0 coda of the industry followed by the letter 'R' for agric=~
ultural ravw material (such as wheat) or followed by the letter 'P' for
processed product and the number *1' or '12' indicating processed
products originating at the first or at the first and second stage of
industrialization, Por example lint cotton, 'l' stage; cotton yarn,

'2* gtage; but lint cotton and cotton yarn '12' dre at both stages of
industrialization. .



Fipally, the investment activities symbols ere just the letters *'INV'
for investment followed by the I/O code of the corresponding industry.
Restrictions

The nomenclature of the agricultural rav material availability, proc-
essing capaclity, markets, non-inf8ustriasl production and trade restrictiong
are very simply as follows:

The last four characters stand for the I/0 code of the industry

followed by the letter !V' for value, The first letter or the first

two letters identify the type of restridion.
IC for processing capacity, 1ike PC103V, .etc;
M " market
F1 " non-industrial production (=quality)
EX " exports ( at predetermined levet)
IM" imports (only for 1968)
AG " eagriculturel raw material availability

For the external activities trading raw agricultural produnts, the
letter 'R' for raw precedes the 'V'/

Other restrictions are as follows:
FX for foreign exchange
W " working capital
The economically active labor constraint symbol ir formed by the

letter 'L' for labor and the regional letter ‘A-L' or 'N' for natinnal.
For the trained labor force the lstter 'T' follows the 'L'.



Appendix B (Fory TI)

ithenatical Programming (IPSX) wns used for solving all progrums. One useful foature of the sypten is the printout of the matrix
eolu:mbye&lu:maa shovn in the following pages of this appendix, /An alphammaric code of up to eight character is used to identify rowa
and colurms, (Tho codes are defined in Part I) This matrix is produced by the camputer uhen the TRANCOL statemont is included in the

control program, The TRANCOL i3 a duplication of the matrix compilud by the computer fram the input data, This is also very helpful
in tracing down errors,
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LT3 - . 33.55000 . . s - 4.43000 LT8

Le - . . 40.27000 - . . Lc

Lic . . - . 33.55000 ° . . . LYC
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«62430
7.03000
5261600

.
100000
.

L]
«82500
.
«60000
«17500=

PAGE

FLOURS

« 09000
23.83000
27.65000

« 24000

«03200

« 05000

«G0500

«09700

350.00000

«62430
27.65000
2383000

*

.
100000
. .

«82500

L
«85000
«17500~

32 = 747023

270eesl

VA
EMPDM
EMPTO
WK
LABOR
P

S

FC

HP

FX

LN

L
PCLLITV
PCll8Y
pCcl21v
PC124V
M117v
Kllay
Ml21v
Ml24V
AGl21V
AGl24v
AGrelY



423K-PTEL3

VA
24204
SYrT0
3

LA3DOR
3

S

FC

L]

FX

LN

LIy
Pll2ev
PCl2asv
Pol32v
PClalY
4125V
U129
213e2v
lalv
1125¢
ASL2eV
AGL29V
A3laelv

EXESUTIR,.
FLJUAY

e UIIN
lbealJav
2183339

« 24240

P ET NN

«UsOV0

*«wddJO

e2Tldd

210, uuloy

0 02%30
2183030 ¢
lLo.47J00

1.00000

84000
c17500-.

MPSK RELEASE L MOD LEVEL 3

GRAINS

«15000
98.94U00
115.09030
«23000-
+06000

« 07000
«33309
«%2800
430.20u00
« 10850
115.09000
98.94000

L]
1.00000

86000

<14000-

CEREAL2

«59000
12414000
14.58000

«13000

«12000

«39000

«28C00

« 94900

110.00000

L]
14.58000
12.14000

1.00000

000

FEECDT2

« 25000
7.85000
11.78000
22000

« 13000
«10000
«38000
«34000
90.C0000
« 02390
1l.78000
7.85000

158

FEEDOT2

«33000
10,67000
208.44000

«19000

«10000

22000

«00500

» 08500
30.0CC00

« 02390
208.44000
10.67000

L]

L]

.
1. 00000
.
.

1.000. 0
L ]
..

* e66000.

FEEDOTY

«16C00
28.89000
57.78000

«23G00

«09000

+«05000

«04000

«34000
90.00000

«02390

'37.78000

28.89000
L]

-
1.00000

PAGE
BREADW2

« 54000
23.77000
41.20000

«19000

«28000

« 24000

«23000

«21500
80.002300

«00680
41.20000
23.77000Q

L]
1.00000

-
1.00000. .

L ] .
»13000.

33 = 7Ts/028

VA
EMPOW
EMPTO
WK
LABOR
P

S

FC

HpP

FX

LN
LIN
PCl24v
PCl25YV
pClI2y
PCl4lV
M124V
Ml29v
M1lizv
nlaely
H125v
AGL24V

‘AGL29VW

AGL4LV

2Bseeel



$PIX-PTFLI

vA
ExrPOu
INPTO
r .3
LAI0R
’

s

Fc

"e

EX

L

LTH
PCLl31Y
Polidisy
2CLI9Y
PClsly
4129v
1131v
4133y
413J)v
ASLZI9V
AG133V
AGla9YV
ASle2v

SXECJTIR,

IVT2093

L]
1.0V390
1.0LJ930

.

.
«4#d0J0
-
-
.

MPSX RELEASE 1 NOD LEVEC 3

CRACAK2

« 34000
24000000
30.38000

.« 16000 -

24.00000
1.00000
L d
.

L]
1.03000

CRACAKS

23.08000
1.00000
L]

L]
1.00000

« 35080
- 19+62000
26016000
.zmo
« 13000
«17000
«12000
«311700
230.,00000
+£0300
26.16000
19+62000
1.00000

L]

«67000 .

«50000
:33000‘.

.J
B

IVGARS
« 26000
896000 .
32.00000
«2100Q
«10000
«11600
.ozm
«65100
00000

« 00300
32.00000
8.96000

1.00000
-
.

L]
«67000

L]
L]
«65000 .
L4 .
«33000~

SUGARS

«33000
_23.00000
31.70000
«18000

- 06000
«26000
«01000

. «l1700
236.00000

T .00300
* 31.76000
25.00000

1.00000
-
L]

L]
+«567000

.
.
«64000 .

T e

- «33000~

4.48000

1.00000

1.00000

»
48000

34 -~ Taszo28

FX

L

LTN
PCLl3lY
PC133y
PCL39V
PCl4lV
M129Y
M131lv
M133v
H1l3sv
AGl29vY
AGl33y
AGlagv
AGL42V

 2Weeoel



428X-PTFL3 EXCCUTIR. MPSX RELEASE T MOD LEVEL 3 PAGE 335 =« 747028

SPIRLITE WINE2 BEER2 SOFTDR2 SOFTDR3 SOFTDR8 TOBMFG2 30cee0l
va «53J399 «42000 «53000 « 53000 « 64000 «53000 « 54000 VA
EM°04 11.33090 11.00u00 12.63000 - 1500000 20.00000 302.,10000 995000 ENPOM
34210 13.52)0 18.32020 18,95000 37.51000 46.67000 351.14000 11.16000 EMPTO
4K . «LHJJU .+ 17000 - «16000 « 18000 «14000 «15000 «13000 WK
L3a3J’ elJduo «11030 «18000 « 23600 «19000 «14000 « 07000 LABOR
P 33000 « 27003 . «30000 «26000 «39000 «39000 «41000 P
s «31240 «33000 «38000 R «23000 «11000 «10000 «11000 S
FC « I3V « 03803 « 98300 «37300 «37300 «25900 «10200 FC
HP 40.00342 90. 00000 40. 00600 "70. 00000 T70. 00000 120.,00000 80.00000 HP
$ e QU320 « 04370 «05700 «06000 « 06000 «06000 « 02070 FX
L 13.5330 18.00033 18. 95000 3751000 46.67300 351.14000 11.16000 LN .
194 11.33220 11,.,03000 1263000 15.00000 20.00000 302.10000 9.95000 LIN
PCLA2Y 1.004J0 1. 03000 . - - . . PCl42Y
PCTlasy . . 1. 00000 . - - - PCLlo4V
PClaoy . . . - . - . 1.00000 PClASY
PClaly - . . 100000 1.00000 - 1.00000 : . PCl6TY
nla2v 1.000J0 . . - . . . Hls2v
1le3V . 1.00000 - - - . - Ml43Vv
1143V - - . . . . [ 1400000 M1e5v
@57Y . . . 1400000 . 1« 00000 1.00000 - Ml6TY
164V - . 1.00000 3 . . - Mlasv
ASL44Y - . « 08000 O . . . AGL44Y
AGlaiv . . - o e - 233000 AGlsSY
AGLa2v <0500 L) L] ) - - - AGl42V

160



4PSX-PTELS

va
Z420u
SMNPTD
[ 13
LA3JIR
?

§

™)

AP

Fx

LN

Ty
PLL&a6V
PLl=1v
PoLla5d
Mlsov
114V
1143V
A3l40V
A3tV

EXICUTIR,
covali2

« 29940
48.21940
51l.33000

«21339

«2ludd

0idJdI)

PEPEN

edJo Il
930.0J0009

«U2320
5135309
4Ud.2419J0

lawidag

1.CJ230

.
«5J3J0

MPSX RELEASE )

COvalNne

«30000
9% 19000
10185000
«22%u0
« 21000
+03000
« 04000
1.88900
1.14030
«C2320
108.85000
95.7900)
1.038€0

1.00000

«64000

COYARNT

«28000
$7.74000
126442000
26000
32000
«01C00
« 06000
« 80600
930.00000
«C9320

825433008

57.74000
1.G0C00

1.00000

« 64000

NOD LEVEL 3

ROPEMF2

«500u0
- 43,83000
48,30000
«19000
«26000
«20000
«27000
«34100
380.00000

.
48.30000
43.83000

1.C0000

1.00000

-
«19000

-l

ROPEMF6

«36000
219.48000
233,42000

17000

«14000

«19000

«14200

«34100

- 380.00000

233.42000
219.48020

.
1. 00000

1. 00000

Ld
«46000

ROPENF9

+44000
372.83G00
380.49000
« 24000
«38000
« 02020
+«09000
«706500
600.00000

.
380.49000
372.83000

1.00009

1.00000

«37000

PAGE

LUMBER2

« 44000
43:99C00
49.85000

21000

25000

»15000

«12600

1.43800
256400000

.
49.85000
43.99000

1.C0000

1.00000
-

36 <~ 747028

3lecesl

VA
EnPOM
ENPTO
MK
LABOR
P

S

fC

HP

FX

Ly

LTN
PCl4bV
PCLATY
PCL49Y
K146V
Ml4TV
H1l49Y
AGL46Y
AGl4TY



NPX=-PTELY

va
24209
ENPED

LA30R

FC

P

(%)

LIy
2CLe9V
ACA3uy
PCL31lV
Pl152v
115
Mls1v
Hl52v

EXECUTOR.

W0JLPLI

«%2JJ0
3504930
LI TIVER RG]

«A33J0

13930

03200

«01JJ9

e h2530
260.00309
40.0JJud
35.UJJ99

1400333

‘.

-

1200300
L J
3 -

nesx RELEASE 1

WOJ0PLG

«39090
151.68000
131,65009
«19000
+16000
22000
.03090
»33332
2%0,00020
L31.65000
151.68000

.
1.00000

L]
1.00000

BOXES2

«44000
50.00000
63, 87000

«20000

«26000

«15000

«20000

«26100

$30. 00000
606.87000
30.00000

1:00000

L]
100000

MOD LEVEL

BOXES3

« 59000
90.06000
108. 70000
«200600
« 39000
«18000
«0luvo
«26100
530.00000
108.70000
90.,06000

Ld
1.00000

L]
1.00000

PLYNDD2

«%0000
39.4000
41,5.2000

«21000.

«25000
«11000
«11000
»597G0
- 66404 0G000
41.52000
39.54000

L]

-

1.00000

L ]
1.00000

162

PLYWODS

«44000
468.68000
503.03000

«20000

+22000

+14000

«06000

53500
1200.0000
503.03000
468.68000

.

.

L]
l.00000

L]
l.0000u

PAGE

PLYWOD9

«49000
86. 75030
116.45000
«20000

« 29000
«16000

« 04000
«39700
640.00000
116.85000

86.74000

-
1.00000

-
1.00000

37 - T7Tas028

VA
ENPDW
EMPTD
WK
LABOR
4

S

FC

HP

LN

LIN
PCla9Y
PCLSOV
PCISLV
PCl52v
HL50V
K151y
M152Y

32e040l



“PSX-PTELI

va
2APOu
24270
ax
LAIDR
2

S

=C

4P

Fx

[SY]

LT
PC153V
22155V
Pilodv
1122v
1153v
4155V
aAGl62v

EXECUTOR.
PARYETI

«01040
5le Ji0ud
obeoouJ0

<l6uJ

PYER VR

EEERENN

«01I49

£22349

220.49332

«UJedd
60.060J3J
51.83040

P PRVIENTY I

L«00009

MPSX RELEASE 1 ROD LEVEL 3

W0208G2

47000
57.61000
T4. 73000

«20000

+28000

+«17000

«140J0

«17839

1089.0030

74.73C00
67.61000

1.03030

Ld
1.00600

PULPHF2

«45000
16.43000
20. 78000

«18000
+17000
. «22000
«23000
48160
460, C0000

20. 76000
16.43000

1. C0000

1.00000

PULPNMF3

« 63000
50.00000
70.40000

«16000

«270G0

+232000

«17000

« 46160

460.C0000

L]
7040000
50. 00000

1.00000

L
1.00000

163

TANNIG2

«37000
29.24000
34.61000

«21000

«21000

«13000

«060G0

1.G3000
1030.4340

«06200
34.61000
29.24000

1. 00000
1.0G000

L47000

, TANNIGA

« 208000
68.97000Q
89.89000

«24000

«24G00

«00500

«0%000

1.08000

1030.0000

= 06200
89.89000
68.97000

1.00000
1.G0000

«43000

PAGE
TANNIGS

«28000
90. 70300
125.00000
«23000
«20000
«07000

« 03000
«25200
710.C0000
- 06200
125.00000
90.70000
1.00000
1.00C50

«61000

38 -

T4/028

VA
EHWPDW
EnPYO
WK
LABOR
P

S

FC

HP

FX

LN

LIN
PCLS3V
PCLS5V
PCl&2vV
Hle2v
M153Y
H155v
AGlo2Y

33ecael



P32-PTFLY

LI
PCLI5Y
PCLibY
. Plllav
PClasY
4135y
4130v
41134V
MLo4AY
SEIFATY
A5135v
AG13LY
AGLeav

EXeSUTIR.
LARDYZ

«2400
be0 190V
8473930

21340

#0130

ol3J0J

015333

ol42v0

230,002

«lé24V
8.73940
[TLYENN]

.
190349
.
.

1.00330

.
.
160230
-
«38000

MPSX RELEASE 1 MOU LEVEL 3

LARD?

« 099000
22,41000
26016000

«23020

«03000

«05000

10330

13500

230. 07030

«12290
26410000
22. 41200

.
1.00000
L

L]
1.00030

100000
[ ]
- 78000

INDOIL2

«37000
19. 00000
27.46000

«20000

«16000

« 4000

e .00

«48000

350,00000

« 18070
2T7.46000
19.00000

L]

L
1.00000

INDQIL]

«41000
1217000
15.65000

«170G0

«07000

«20000

«02000

«48000

350.00000
18070
-15.65000
12.17000

CHOCOR2

«46000
28.46000
33.52000

« 18000

«18000

24000

«26000

le13100
180.0C000

20300
33.52000
28.46000

1. 00000

.

L]

L]
1.00000

STARCHZ.

«44000
20,03000
33.13000

»160C0

+16000

«20000

«22000

«66700

260.C0600

«04740
33.13000
20.03000

1:00000
L d

1.00000

PAGE
STARCH9

« 56600
146434000
333.33000

«21000

«+40000

« 07000

« 04000

«66700
260.00000

«04740
333.33000
146434000

1.00003

L]
1.00000

39 -~ T4/028

LIN
PCLASY
PCLl36v
pClisv
PCL164V
M135v
H136V
N138V
N1b4Y
MEDFATY
AGLISY
AG1l36V
AGLOAY

J4e0eel



1PSX=PTEL)

Fx

EIxCA2
L1y
PCllay
PolISY
2cllav
PCLIIV
2clisv
PCLIW

ERECITING MPSX RELEASE 1 MOD LEVEL 3

IHV' 03

«15320
15399
1.GJIYJ0~

INV1iOS

« 79400
99400

1:000000

LR BN N I

INviOS

«26000
220800

£00000~

INVi0s

«13000
«13000
.
.

[
1.00000~

L]

.

L3

165

nvl10?
1.97500

1.973C0

i

vios
+19200
«12200

00000~

40 = T7T&/020

X

EIXCAP
PCIrTY
FLa04v
PLIOSY
PCLOBY
PClOTY
PClCBY
UGSV

3%cee0l



1PSK~PTELD

Fx

Elg2AP
2Ly
Le133% 4
pCllv
PCllav
FCllay
PCLLSY
PClLYY

EXECUTIR.

1L

<A1 700
o10739
1200320~

WOSX RELEASE 1 ROD LEVEL 3

Wt

+56300
+54320

1+ 00000=

L B AN )

InviL2

1:00000-

INVLL)

«40000
« 40000

THVL1S

«29900
+29900

INVILS
«20800
«20800
.

.

-

.
1. 00000~

PAGE
IhviL?

«21200
«21200

4t~ Tasp28

Fx

FIXCAP
eCllov
rcllly
PCL12Y
PCILIY
PC114v
PC11SV
PC1LYV

36cesel



4P5K-PlFLY

FX

£1¢2ap
pCLLBY
por121v
PCL22V
ac123vV
23126V
al123v
PCL29V

cXgCuTIR.

Invile

« 71930
eddvd)
1.00090~

KoS x

«25300
»25800

1.50000-

RELEARE 1  NGD LAVEL 3
INvi2a

INV122 1hvi23 TNVi24

«04200 +81700 ~28700
« 04200 «81700 «28700
. . .

1. 00000~ .

. 1.00000~. .

. . 1.00000~
L] L] L]

. L .

167

INVI25

« 14200
+74200

)
160000~

<A = Te7020

Fx

FIXCAP
(433034
PC121V
PLl22v
PLl123V
PCLZSY
PCI2SY
PCL29V



4954-PTPL3

(2

ElxoAP
aclivv
pLliLyY
PCLI2V
2Cl34v
pClasY
PCliev
PCLITY

EXCJTIR, MPSX RELEASE 1 MOO LEVEL 3

INVIY

NVl

1.42100
1.42100

L
1.00000-

INV132
«96900
96900

1+ 00000~ ¢
L ]

INVL3)

1,45700
1445700

1€3

INV13S 136
113100 45600
1.13100 245900
L ] L ]

[ ] L ]

L ] [ ]
5.00000= .

. 1200000~

[ ] .8 .

00000~

43 ~ T4/028

FX

FlxCAP
PClI0V
PCl3ly
pClizy
PCL133V
PCLISY
PCL136Y
PCL3TY

38eceel



4PSL-PTF1)

FX

FlL2aP
PelleY
PCLIV
Pol4ely
Pelegy
oCledyY
Polésv
2C195V

EXESUTIR.
1NV138
81730

«d1130
Levddud-

MPSX RELEASE 1 MOD LEVEL 3

INV139

12300
- 12300

1.00000~

INVaAL

«14900
+14900

100000~ .

InvVLEs2

«»1035C0
«10500
L]
*

1.00000-"
:
L ]

INV146
- «98300
«98300
L)
[
.
.
. e
1.00000~

1MV14S

«10200
«10200

4% = T4/028

EX

FIXCAP
PCLIBY
PCl1I9V
PCleLY
PCla2v
PClLa3y
PCl4asy
PClesSY

,’.. L L] l



iPSx=-PT213 EXECUTOR. MPSX RELEASE 1 MOD LEVEL 3 PAGE 45 - 74,028

IHV140 IHV1&T INVLA9 INV1S0 Inv1sy INV1S2 Invisa £0ecesl

123 «dJolU «39600 L.43800 3.80900 «67300 «62100 «12500 FX

FILCAP «838J0 ‘039600 L.43800 3.80300 «67300 «62100 +12500 FIXCAP
PClasv L.000J0~ - . - - .. . PClAGY
Pilaly - 1.00000~ . . . - - PCL4&TY
PCLlaav . . 100000~ - . . . PCL4ASY
22150V - . .. 1.00000~ - - . PCL50V
2Cl3ly - . - . 1.00000~ - . PCLSLY
pCLsav . - . . - . 1400000~ - . PClS2v
PCLSIV . . . . . M 1.00000=~ P S3V

170



423%-PTF13 EXECJTIRe MPSX RELEASE 1 MOD LEVEL 3 PAGE 48 -~ T4/028

INV1sSS (517817 INVI62 INV16s INV160 INV16T RHS 68 4leceel
=X «17339 «46100 «41700 «89%00 +«20000 «02430 . FX
F1RA3AP YL D] «46100 +41700 «39900 «20000 « 82400 - Fixcap
ta . . - . . . .. 604500.00 LA
LTA | - . . . . . 22487.000 LTA
L8 . -e . - - . 525100.00 L8
LT3 . . . . . . 19354.000 LT8
L . . . . ‘e . 327500.00 Lc
[ $4 . . - - . - 12555.000 LT
LD . . . - - - 568300.00 LD
L7 . . . . . . 21141.000 LTD
LN . . . - . - 3395906.0 LN
LT . . - - - - 126328.00 LN
LE . - - . - . 493800.00 LE
LTz - . - - O .. 18369.000 LTE
LF . . . - - . 432200.00 LF
LIF . - . - . . 16073.000 LTF
.o . - . . - . 326200.00 LG
LTS - . - - . . 12135.000 LTG
2Cla3v - - - - ‘e - 343.91130 PC103YV
2Cl)av - - . . - & 9.90500 PCLO4Y
321I5v¢ . - - - - e 62.19500 PClO5V
3Zllov . - - - . ‘+ © ‘lle 54100 PClIbY
PlllIv - . - - - . 6.11200 PClOTV
Pll3av . - - - . . «20000 pCloBv
2212sv . - ‘e - - [ 2.58C00 PCLO9YV
PIll9V - - - - - - 17.49100 PClLIOV
ICilly - . - . . - 1.36700 PCllly
2oilev - ‘e - - - - 219100 PCll2Y
2211y . . . - - - «93300 PCl13V
L1114V . . - - . .- 5. 12600 PCLL14Y
2CLL5¢ . - . . - .. «50600 PCl15Y
PllLlY - - . . . - 2.01100 PCLYIV
PClLlav - . . - - - 2.23920 eClleay
22141y . - - » - . 77.88400 pLL21y
Poliev . . . . . . ‘2T72.64100 pclaav
221289 - . . » ‘e . 1.130G00 PCl23y
2124 - . - » . .. 57.58900 PCl24y
2C12av - - . » . . 24063300 L1253V
PCL29¥ - - - . . . 49.87300 PCl29v
2Z130v . - - » . . l.6110C PClioOV
PCLlILY . . . . . . 22.33800 ~PC13ly
22182V - . . » . . 2.%2300 PCl3a2y
3iL3ov - - - . . 'y 87.34700 PCL33Y
2213ov - . . . - 50. 51200 PCL35SY
2CLlisv - . - . .. ; 50, 13500 PCl36Y
21824} - . . - . » $1.70200 PCL137YV
2213y - - .. - - . » 3050400 PLl3a8y
PTl3w . . o . - . 494346400 PCl39v
2Clslv . . . . - . 40.02400 PClely
2Sla2y . . - . . - - TT7.04500 PCLA2Y
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APPERDIX C

This appendix is comprised of ten tables showing the Activity Levels and Bhadow
Prices corresponding to Optimum Solutions of Different Variants and Programs of the
Colombian Processing Sector uodel
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by Comprised only .~ .essing activities representing the existing 1968 Colombian technology
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Appendix C

, 7etle 3 Activity Levels for COLPR1 y 1968 with Unrestricted Raw Material

' Activity Activity Levels (in Millicns US§)
Industry Pescription Symbol Unlimited Working Capitel
Ifax WWAn lax "HEPTO" lay "=ppav ay "Iatown joy "P
Iinzor. I IID. 1/0 138 IVLLu .
"o, 1l mvlel
" 122 tHviee
" 123 INVLZ3
v 124 InviZe T
" 125 l‘lVld‘J_
" 129 [tivizs
" L3) [Hvisv
" 131 Imvise |
" - 132 ThvliZ
L 133 [NVL33
" 135 mviss 1§
] 11 IHVLdS 1]
- n 132 v |
[N 132 INVL138
n 139 1NVL 39
" 141 INVIaL
" 142 [NV 142
hid 3 143 [dVles
" 144 INVI144
" 145 INVL45
n 12 [NV14u
i 147 INViat?
146 INV14Y
" 155 1NVLDQ
R - : . 151 INVLS]
" 152 INVLS2
il : 153 INVlD s
: 125 INVLSS5
" 15= iNVloo
" 122 INVLG2
hid . pRTA INVLIOS
" |25 INVloo
- 1¢7 INVLIOT
1/ Comprised only processing activities representing the existing 1968 Colombian technology. 198





































Appendix ¢
, 1etle 5, Aciivity lLevels for COLPR1 }/ 1975 vith Unrestricted Raw Material and Vorking Capital Alternatives
' } ~ | Activity| Activity Levels{in Millions US$) Activity Levels (in Millicns US§)
Indestry Description Symbol | Restricted Working Capital- (WK) Restricted Working Capliel at h571 Millions
. i WK = 365] WK = 4571 VWX = 489]{ Max VA" lax "HPTO" | 'ay v iay *Tztonm ey rIM
IST. I 1iD. 3/0°0 118 IV -
i 1z1 1ivliat -
" 122 mviez P
" 123 INv123 :
n 1124 1hvVLZs
v 125 1V1es
" 129 Itivi2s
v o 135 1HvL3Q .
o 131 INVL3L
R 132 THNVL3e
hJ 133 INVL33
" : 135 LINVLS,
" 127 INVlse
" 137 INVLST
no, 1132 INV13g
" * 179 INVL39
" 14 INVI4L
" 142 INVLs2
) 2 143 INVLIe3
" 142 INVLa4
" } 145 INVL04>
* 124 IMVI40
. 27 INVIa?
v 142 1INV 149
" 159 INVLS5O
" s 151 INVLISL
" 152 Ry .
i 153 INVLS3
i 135 INVLSS
" i 1s5: INV1So
" lez INVioe
" . 1€2 INVL164 ‘
0 1re INV1eo
INV161? [

- . L 157

;_l/ Comprised only processing activities reprasenting the éxiating 1963 Colombian technology.
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‘Appendix ¢

Table 7/ Activity Levels for COLPR2 3_1/ 1975 with Unrestricted Raw Materisl ana mor<ing Capital Alternatives
Activity| Activity Levels{in MilIions USS) | Activily Levels (in Hilliuns USS) s
Indusiry Description Symbol. | Restricted Working Capital (WK) ‘ Restricted !Workiny Capital at 457§ Millions
WK = 365! WK = 457] WK = 489]] Max '"VAW Max "EPTO" | lMax "EXFLY" llax "Iatort lay "E"
IVESTONX_SIAUCKTER LVSLGTH : i
L 2% K6, & FROD. MEATPRA 9.905
1547 PG, £ PROD. YTATPKB 9.90% Q,90%
137 FXG. £ FEOD. MEATPKL 9.90% 9.909 9.905 9,90% Q,90%
IFAT E¥G. & PROD. 4cATPRLY
L¥G. PAST. MILK PROD. PASTERA
-G, PAST. TLK PROD. PASTERD
ITG. FAST. 10TK FEOD. PASTERS
G, PLST. MILK PROD. PASTCRY
EG. PAST, 0L _PLOD, PASTERF
=Ge FIOTER £ CREAN RUTTCKA
IEG. PUTTIR & CRFAM. SUTTERD
TG, BYITEY £ CPEAM IUTTERD 2.159 2.159 2.159 2.159 2.159 2.159 2.159 2,159
50, PITTTYR 5 GREAM AUTTeRE : . Z .
M0 ERTYR 2 CREAN UTTERG . .
TG, CHE=SE CHEZSED 6.112 £.112 61312 6.112 C.llc 6.112 6.112 6.112
}5G. CHEESE _ CHEZSEE
G, CHTESE CHEISEG
176, _CLSET £ OTHFR MITX PROD. mILLJD .200. 200 200 .200 . 200 200 .200 200
T IOT _CDSATL 5 3FT¥ QUESRTY 1C0sAN 2.680 > G0 5 680 2.680 2.680
1T0, & FXG. COUD. TVAP. DAY MIIK PILKPRA 17,5401 17,5401 17.Lo1
xS, 5 BEG. COUD. EVAP. DRY MILK MILKPRC]_17.591 17,491 | 17,9y 17.591 17.5%91
BYC, PETSERY. FRUIT & VEG, CAINING J2vVCads
£, TOFIERY. FEIIT © VER. CAINIEG | FVC WD > 1.386 1.34%
TR COUTIR FEITS - m3, IYICES | JUICEa 2.101 2.191 2.101 2,191 2.191 2.191 2.191 2.191
TSI AT 1eAn AT AT RIS RH Y .91k
S ETG, JAUME, TARATATER ¥ZJAHSD .91k -944 .91k
e DI, JA LARATADTS EERAV S .91k .914 .91k .01l
s Ti0, SHGFS, FaCAPEGHE P1CALED 2.001 2001
©. TEn, SAUCES, TRCARTCHE PICKLEC 5.001
s ZITTIING FLUITS 6 VTG, FYDIYA 506 . 506
A itn ERETS A VRG. 'R 4-)
TTL. S CATTIn FISH, SARDTIES FI1S4LAl 2,011 2.011
: % CAMITIG FISH, SARDINES 7 ISHCAG
BRTD, p PKG, SHELLFISH . SEAPRC _ﬁ 2.239 2.239
ZR=P, £ PKG, SHELIFISH SEAPRG . 2,239 2.239 2.239 2.239 5> 530
)]
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hppendix © . Y .
7etle 7 Activity Levels for COLPR2 1975 with Unrestricted Raw Materiel and Vorking Capital Alternatives

. Activity[ Activity Levels{in Millions US§) Activity Levels (in lillicrns US§)
Ir2vstry Description Symdel | Restricted Working Capital (WK) Restricted Working Capliel at 457§ Millions
WK = 365] WK = 457] VK = 489 1 1fax VA" lhax "BPTO" ey "EPDIn 18y *Iatown
IUTST. I 13D, 170 118 1MV
* 121 1ivlel
v 122 thviee
" 123 INVILZI .
" 1245 INV1Ze
" 125 INVLZY
" ] 20 Iiviz?
" 133 11Vl
* 1 31 fhvl3t
' 132 INV13Z
n 133 INVLE33
n 135 BUANY)
o 13 14V136
- 177 1vLis7
w 12 1NViss
o 139 1tiviio
v 143 INV1al
i 142 [HV1e2 _
v o 123 1vles !
_— " 1% INVL4s |
| ! 145, INVLa>
ki 146 [NVliao
" 147 INVLa 7
- <149 - INV1eY
r 159 VLY
' i51 INVLOL
152 1MVLYHe |
" 153 iNVL23
" i3 INVL3S
! " i 18VISo
" 172 INvVloZ
" . 14 INV104
" 1 ['Wloo :
" 17 INV1a /! v

}_/ Carpr-iud pricessing rctivities rcpréunt!ng both the existing 1968 Colombian technoloy and altarnative foreign technologies from various
countries at different stages of development. 223
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.:rangr C, Table O , Bhadow Pri

vastrictad Rav Material

i

.and

RESTRICTED WORKING CAPITAL (W) AT L57 MILLIONS U.S,

Lorking Capital Alternativea

S TRTATED VoNKERG CAFITAL (PP P T57 R U5 %

ROCTRI RESTRICTIOR . G .
CTY
"'"fgz, e WEKw365 MILL.US} |VXal5T MILL.USS WE=483 MILL.US$ MAX VA" MAX "EMFDN" | MAX "BMPTO" MAX "LABJR" MAX "P"
:ﬂ'*g Total Marzet 25636 = 36000 - 36000 - 2€nan = Ls nSono- g4 28009 = 10273 = 21000~
By ot
rnv v
113V w
"
:: 13000 = 13000 - ,13000 = 179,%8000- 107,31000 - 04818 - L£5000-
: 22636 - 33000, = 33000 - 33000 —~ 333,30000~ k23 fonan = 2273 = . 21000~
. .21000 ~ 233000 - 233000 - 233000 = 26667000~ 400, enngo = 05000 ~ .23000-
‘ 51909 ~ +56000 - .39000 ~ .55000 = 90.00000~ . 115.00900 — 10818 — . 33000~
BREED
* .G0138 =
v byshs - .56000 - .5€000 ~ . 56000 = 1L6.34000- 333.33000 = 38091 = . 2C0G0-
" .25162 = .35000 - .35000 ~ .35000 = 48.19000 63.27000 = LOU3HL = L 25000~
L4
1)
m .70636 = 75000 — . 15000 - .70030 = 5550000 59.95000 — oot = E5CC0-
7 .05018 =
" 25545 < 7000 = 27000 = 27000 = 118. 81000 125,00000 = 202204 -
21828 -
‘: 11000 = 11000 - 21000 — 166.67000- 200,00000 - .C8000-
- A56364 = 64000 - _.6k000 61000 - 202,10000- 351,1L000 - .00909 - .33003~
; - .2136L -
: ,60000_~ 66000 = .66000 - .6€000 — 53.90000~ 62,55000 = .165L5 — .53000~
" .23000 - 32.63000~
1)
L]
AL
Market for Eaible Oils L11565— . 23000 - . 23000= $3.51000~ ~0321 3~
External Markets
"

1/ Compriged processing activities representing both the 1968 Colombian technology and alternative foreign technologies
from various countries at different stages of develoxnent.
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‘Appendix C : i )
.' Tetle 9 Activity Levels for COLPR 3 l/ 1975 vith Unrestricted Pav Material and Working Capital Alterratives

T

Activity| Activity Levels(in Millions US3) Activity Levels (in (H1lions USS)
Industry Pescriptien R Syabol | Restricted VWorking Capital (WK) Restricted Working Cegpital
) - VK = 365] WK = 457] WK - 489(] Max mvAn lax "EMPTO" lax “ERPDM Yoy "Iatorn Ney rpv
sZ3. TUFPOSLS PATS o OTTS (Al & VEG) | (NDIILA
FATS £ O1IS (Al 2% VAR) I IND)ILB
FATS % OIS (AU £ V) | fNeoLLS
OTIS (Al e VES) L inpaiwd | e :
£ OiLS JAll & VEG) | 1hD M LE . ] 18.037 18.037
: ) cucidn ] . _.43) 431
LTS CHOCUP3 54,546
- ~croZaP
LT CU{TATE CHOZUPD
CHiNIUPE
CUNZJPEY i ; . 54.546 .
Sp, SELG, PASTE. 3T3¢ 4] 28.229. L St . . ) 28.229
T, SEAG. PASTE | STAICHS i i
= FAST, SPAG. PASTE | STARCHS
i=a : YEAST, SEAG. PASTE | STACHO
LG, CTTUSTAROE, YTAST, SFAG, TASTE | STARCHSE
ST CT Araaet O j OILIUTH . L | -
ST, 0T ORCTTE ATT, - 10138 — 99, 964
Zi. (T STIT SToh (if, GIL32SN » : »
T2, OT LEEICAT BALYY OTL __LALL2aLN 99.964 99.964 99.964
ZG. OF VEG, LATD (COiTCy) 1 LARJCON
. ; TLED (SGTTAT) LARISYN
. L TATD (37380 7) LAF35ed 99.964
L33 (] CEY PRTIY LAR)PAN . .
UaTIo RIC:N| | B0.595 40.595 40.595 G0.5G5 40,395 50.595 G0.59% | 30.555 |
L 355 CCITEE BRODUCT. | CAF3Ml | 66.404 66.49L | 66.koL 66,454 66 Lol 66,59l 66.1L9L 66.Lgh
L \ITAT PreAD FRODUCT. | 3READNI .195 1 _97.195 97.195 97.195 97.195 97.195 97.19% 97.19%
CRACYEES & CAKE PROD. | CRAZKNI| 18,308 18,308 18,308 18.598 18.308 18.308 18308 183
1.3 - Jcotrunl|83.715 83.715 B83.715 83.715 B3.715 B3T715 03,715 P3.715
UsT. . TeBACH] -
LA™ FRCLUCT. PANILNI{ B2.562 82.592 B2.5592 B2.504 B2.592 B2.592 BZ.562 2.5
~ ) e122P1 [378.1G67 518.107 378.107 378,167 378.107 ¥78.107. I I107 T7H 107
213312 G0.510 G0.510 40.510 - || - GO.5I0 G0.510 L0.510 %0.510 G0, 010
2145P1 ["56.380 ‘| 956.380 56. 380 56. 350 56. 350 56. 380" 56.380 56,380
Z103RP_ITIG.156 3% 1% - 30 I55" B IFO 36,1956 34.196 34,166 W 100
T141R T Ih 907 14,997 1%,997 - 24,997 1% k997 1h,997 1k.997 14.997
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