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IINTRODUCCION A IA SERIE DE DOCUENTOS ANALITICOS 
DETRARAJO 

A cada esfuerzo analitico que involucre a 
varioIinvestigadores en diferentes instituclones y 
distintas oficinas se le presentan problemas difi­
ciies relacionados con el intercambio de ideas que
 
surgen del anilisis y de la copilacioa de datos.
 
S 


DE_______ 

de abajo
con ha iniciadoel fin intercambiar infornacionde esta Serie de Docunentospoetaoport.una- o 

mente con colaboradores. En -ez de esperar hasta que
analisis hayan llegado a la etapa de convcrtirseen estudios "preliminares" para circulacion, hlanos, 

decidido distribuir, lo mas pronto posible, a un nu­
mero muy restricto de colaboradores, eston datos 
como posible elemcntos de futureq narcs an-liticos 
y coco resultados muy preliminares. Este sistema
 
tiene la ventaja de permitir una revision oportuna
de los datos y un cambio de direcei6n, si fuera me­
cesario, asi como tambien un intercambio de ideas. 
La obvia desventaja en esta Sere de Docu-entos es 
que se circula material que no ha sido ccrregido ni 
aprobado. Por lo tanto, los lectorcs de estos Do­
cumentos deben tener en cuenta su caracter cc--pleta­
mente provisional. Esperamos con inter6s los co­
mentarios y las sugerencias que pudicran surgir de
la circulacion y lectura de estos documentos.
 

Estos datos y estos analisis no han sido 
aprobados por la A.I.D. ni por cualquiera de sus 
oficinas, y no deben citarse sin permiso, sor 
escrito, de los autores. 
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IfROmUTION 

In the early stages of development most ' wLivith limited finarial resources mist decide if empbasis 

should be placed on agriculture and related industries or upon basic industry vhich requires little agricul­

tural product as raw material. Undoubtedly, the physical natural resaures endoeaents of each individual 

country are of prime importance in determining what path of development to choose. Where a region possesses 

high quality ores, mineral resources and entrepreneural skills, the development of heavy industry may be 

justified. Or 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 documents of the analysis of the Colombian Agricultural Sector Analysis, the agri­

culture-industrial complex was identified as being composed of four major sectors or components, namely: 

(a).agricultural primary production (including liveatock, fishery and forestry); (b) agricultural processing
 

industries; (c) agricultural inputs industries (those manufacturing fertilizer, pesticides and other inputs 

used ly the primary activities; and (d) agricultural marketing and service entities (engage in the retail, 

wholesale, transportation, and storage of raw and processed agricultural products). 

In this document a first attempt model of the Colombian Agricultural Processing Sector is presented.
 

The analysis is confined to the agricultural processing activities and does not include interrelationships
 

between the agro-industries and other major sectors of the economy. 

The major objective of this analysis is to determine useful information on sectoral investent
 

decisions for alternative policy objectives. This includes emong others expansion of processing capacities 
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of specific agro-induutries, selection of the most econamically efficient V production technolog, or short 

term credit requirements needed by the processor of agricultural ror mteriais. 

Hopefully a refined version of this model my be inccxorated as a zocu ent ce a larg model oC the 

entire Colombian ecouny in ihich the interrelationships between the different sectors (ecamnta) ot the 

model can be iully analyzed. 

This document coprises 4 mjor sections as follows: 

A. The Linear Programing Model, its Structure and Variants 

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

C. Model Soluticar. - Coents and Recamendations 

D. Appendices.
 

Section A. 

The Linear Progrmming Model 

General Descriptian 

The model is constituted by linear prograzming activities, each representing an average for all Colombian 

plants in a regional or national basis as well as alternative technologies for each particular industry of 

the Colombia Agricultural Processing Sector. T of.these activities is by severalThe prcducticn constrained 

sets of restrictios (representing limited resources) namely; labor (trained labor in processing industries) 

and total urban ecocaically active populaticn (urba- labor force), processing capacities, availability oc 

the sense oInatfmlming the 0ObJeotive Functicmn vith the least use at available resoures. 

For sector definition see General Working Document nmber 3E, Vol. I, pp. 5-7; Riccrdo, Jose M. 
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rew materials (for 1968 only), working capital (for 1975 only) and markets. Foreign trade is restricted only 

to the export and import of agricultural processed products and to a few basic agricultural raw materials 

such as wheat and cacao beans which are essential to the operation of some agro-industries. Linear program­

miEng techniques (MPSX)are used to select the level of production for each activity which maximizes (subject
 

to the above restrictions) same of the following objectives: employment (man-years) of trained labor,
 

employment (man-years) of total econumically active urban population, monetary payments to labor, return to
 

capital and minagement, and value added.
 

Variants of.the L.P. Model
 

The analysis is basically ceposed cf three sUbmodelE or variants, brief descriptions of which are as­

follows: 

.P - This subnodel is composed only or processing activities represented in the existing 1968 Colombian 

technology. The 1968 and 1975 versions of this submodel were, however, slightly differently foumuated.
 

COLFPI (1968) was designed to reproduce as closely as possible the economic conditions; i.e. production
 

levels, agriculture raw material availability and trade patterns;of the Columbian Processing Sector existing
 

in 1968; that is, it was tailored in order to minimize the degree of abstraction. COLPRI (1975) in addition,
 

of course, to using the 1975 restrictions (RHu), allows for complete import substitution and unlimited avail­

ability of agricultural raw material.
 

CCLPR 2 - In addition to Colombian technology, additional activities representing alternative technologies
 

frcm other countries at different stages of development are introduced.
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COL R 3 - Includes the Colombian technology, the foreign alternative technologies, and a new set of investment 

activities representing expansion of existing processing capacities. 

Both CORP 2 and COLPR 3 are only run with the 1975 restrictions (RE). 

Model Structure 

Activities V 
Five types of activities conprised the variibles of the model: 

(1) 	Production Activities: 

(a) 	 comercial processing plants describing the average technolo ct 	domestio production in 1968. 

(b) 	non-industrial or nan-co rcial activities describing production of prcessed products at the f am 

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 trade activities. 

Production Activities 

The output from the activiti.%s is measured in millions of dollars.-V All processing activities have a 

one-year time frame. It is assumed that agricultural raw materials (imported or locally produced) and live 

1/ 	 In order to avoid repetition we are not listing in this section the activity definitions. An industry
description and the symbolic name (symbol) of each of the processing activities (Colombia and Foreign
Technologies), trade activities and invastment activitios appear in tables C1 through C0 of Appendix C, as
 
well as in the complete printout of the matrix, column by column shown in Appendix 1.
 
2/ 	 Converted at the rate of 17 Col. $-l U.S. $ 



animals (cattle and bogs) could be processed in any establishment in the country. It is assumed that the 

output of most processing activities were composite commodities, i.e. produced and consumed in fixed 

proportion. Seasonal variations of any kind are not considered in the model. Production of seasonl in­

dustries; for example, tha caning of f.uits and vegetables, making of cheese and butter, and other 

processed products; is "annualized" by using average input-coefficient for the whole year (8-hour shift, 

260 working days per year) rather than only for the seasonal months. 

Processing activities are specified either at the national level or they may be region-specific, but in 

all cases with the same input-output co!fficients (except for some of the labor coefficients), implying 

average national extraction rates, ard average cost structure for all regions. 

Alternative techniques of produ.tin fromn foreign countries are specified for LImoet all processing 

industries, representing differenrl faotor cobinations or different levels of technology. Separate activ­

ities have been specified for the .rusbing of the major oilseees in Colcmbia, namely soybeans, cottonseed, 

sesame seed and African palm. However, because of lack of disaggregatim of the basic data (Dane: Industrial 

Census) all input-output coefficients are structurally the same except for the raw material and the extrac­

ticn rates coefficients (different for each oilseed). 

Activities representing the non-comercial production in Colombia of processed agricultural products 

were specified for seven industries (products). The production of these activities filled the gap between 

the total primary production of the agricultural raw material, and its utilization as major inputs by 

registered establishments of processing industries. This non-comercial or nan-industrial production takes 

place at the farm and household level. A detailed description of procedures and methodology used in calculating 
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the production of these activities is shown in Secticn B. While in reality part o the slaughter of li;-tock 

and processing of cheese and butter and other products take place at the farm level, no activities were speci­

fied for their respective nan-industrial production. We hope that enough data in processed products which are 

manufactured at the farm level were collected in a recent agricultural .cost of p-oducticn survey carried c'ut 

in Colombia during 1973. Hopefully, these activities will be included in our 1970 model. 

Investment Activities 

These activitieb simply state how much capital, M/based oL the existing Colombian technology iin 1968, 

is rnz-Jed to expand by oe million of 1968 dollars worth of output the processing capacity of ach individual 

industry. We assumed that all capital goods such as industrial machinery, electric motors, etc., which are 

not presently Troduced domestically have to be imported. Consequently the same amaunt of foreign exchange 

equal to the value of these fiked capital goods is required for the expnsion of these activities. 

Foreign Trade Activities 

Export and import activitieb were represented in the 1968 model (COLPR 1) for only those traditionally 

trade agricultural processed commodities and for a few agricultural basic raw materials -V/which are essential 

to the processing sector. Both import and expcrt activities were forced, at their actual 1968 level, 3_ 

How much medium and long-term credit is needed. 

V These include imports of wheat and flour, cacao beans and some feedstaff material such as fish meal and 
exports of cigar-type tobacco. 

Y DANE ANUARIO de Conercio Exterior (1968 Foreign Trade Yearbook) 



into the 1968 optimum solutions. For the 1975 submodels only exports were forced Into the optimum solu­

tions, thus allowing for import substitution for all traditionally imported agricultural processed products
 

and basic raw agricultural matcrials.
 

All activities are defined iu monetary units, i.e. 1 mfllion U.S. 1968 dollars. (Columbian pesos were 

converted at the rate of 17 Col. 11 U.S. $). 

Constraints 

Five basic sets or restrictions delimit the framework of the model. Of these restrictions, two of them­

namely, the raw material availability and import requirements- were used only with the 1968 model, wbile 

they ere relaxed for .all model variants in 1975. 

The fact that Colombia has a wide variety of climates is reflected In the diversity that characterizes 

its agriculture and indirectly the agricultural processing industries (uetor)./Coseqntly any model of 

the Colasbian agriculture or of the agricultural processing sector which is intended to simulate these 

sectors as close to reality as possible should to se extent be regionalized.A
- / 

In this model a "partial" 

regionslization of the processing sector is initiated at this earliest attempt of the analysis. It is only 

partial in the sense that only one basic input- namely lbor- was regionalized, 2eaving other resources 

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

-V Data gap inaccuracies and difficiencies end increasing comuting costs are the major factors in 
limiting regionalization. 
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constrained at the national level. As mentioned before, activities representing the 1968 Colazbia tech­

nology of each individual agro-industry have the sm technical coefficients nationwide (for all regions . 

This simplification helps to keep the matrix down and i'eflecks the fact that regicnalizaticn 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 an previous regionalization schemes by 

"Planeacicn," the Colmbian Planning Agency, and on the criteria of selecting specific contiguous Departa­

mentos (States), based on the political administrative division of Colombia in 1964. All territories 

(Intendemcias y Ccmisarlas) were lumped Yogether in one region. Table Al shows Colombian population, area, 

and density by states and territories in 1964. Admitedly, this regionalizaticn of Colombia is still very. 

crude and mut be restructured for further analytical models.V/ 
The departamentoe (states) composition of 

the eight regions is as follows: Atlantico (A): Atlantico, Bolivar, Cordoba, and Magdalena. Anticguia (B): 

Antioquia cnd Choco. Vealle (C) Valle del Cauca. Cundinamarca VD': Cundinamarca including Bogota. North-

East: Boyaca, Note de Santander and Santander. Central (F): Caldes and Tolima. South (G): Cauca, Huila, 

and Nuaino. Territories (2): All Intendencias y Comisam.as (see table Al ). Table A2 shows total popula­

tion and the non-agricultural econcoically active population by regions in 1968 and 1975. 

labor Constraints 

Labor was the only basic input which was regionalized in the model. The total non-agricultural 

economically active population and the -rained labor force, defined as those directly employed in agro-industries 

For additional information on Colombian agricultural regions, see Working Document Number 3D, Part II. 

http:Comisam.as


TABLE Al, 00, 1 IAN PWLATIDN, AMU, AND DEUS S=M, 1968 

SECOS ECTIN FPUITON AREA IN y 
"MMER 

n.ABIAHTS PER 
X2 (DMS= 

SCTRS S caiE POPULATION i D 2321'S I E Pml 
(D;sr!) 

IWAAIMIIS 

AUTIOUIA 

(STAM~): Tat -a 

1 

17,096,390 

2,477,299 

590,545 

62,870 

28.95 

39.40 

VRAM 

TOLDIM 

(XWI 

16 84,4 23,325 36.7 

ATLAMTIO 2 7)7,406 3,270 Z.?.39 VALLE del CAIrA 17 1,733,053 21,245 81.57 

BOLIVAR 3 1,t06,347 36,915 27.26 RIES I/ t Total 388,118 548,369 0.71 

H)!ACA 

CAIDAS 

4 

5 

1,058,152 

1,455,872 

67,750 

33,070 

15.62 

311.39 

,mgm m: 

ARWA 

Total 

20 

291,737 

24,328 

38,899 

23,490 

2.U 

1.03 

CAUCA 6 607,197 30,95 19.91 18 103,718 90,185 1.15 

001W03A 7 585,714 25,175 23.2? OUAJI. 23. 147sW 2D,180 7.29 
CUfDIaWAR£A 

HULA. 

12A 

U = 10D 

8 

0 

10 

:UAM.2 

12 

1 3 

2,819,524 

41,289 

741W9 

8,104,9 

165,530 
13756

7 0 5,6 1 7 . 
~ 

23,960 

1,0ARIS 

1959 

85,770 
3,4
3 1 , 045 

317.68 

36 

69 

1.93 
27 

22. 73 
~ 

SAN ANDiS 

7 PK1Y UCI 

AMAZO)NAS 

UIA 

A024 
V M 

19 
Total 

22 

23 

23 

51 

16,731 

96,381 

12,962 

3,6o2 

3,2 
56,284 

, 0 

4 

14,470 

121,2403 

78,065 
28,0 

25,570 
0 6 5O 

380.25 

0.23 

0.11 

0.05 
.0 

2.20 

flO1EVA 

SUDAIWDR1 15 1,001,213 30,950 32.35 
__________TAnI 

1 
VI=AA 

ICMAA 

2526 
26 
TOto 

13,1310,130 
1,330 

,17./AS&.5 

90,62598,970 
98,910 

1,138,914 

0.50.i0 
0.10 

15.35 

SOURC3: )Alr, CDISO IIACIOIIAL do FOBLACION, 1964 

,/ This fi-ue repres-ents the cambined totals 
for Intendencian and CkctAarias. 

21 Rosort inland n a mal archipelao an 
Cobale's Caribbean ooast, about 500 miles 
northseut of Cartagena. 



AME A2, NW-MRICULTUL LABOR FORCE ff C01CRIA, BY RMMD S V 1968 end 1975 

Region Synbo1 Hon-Agrioultuq, 9 ox caflly 84ibo llon-b~ricturnal Eoon. Aotivo 
Aotive Pouplati-. / 

Pop. of Trained abor in 

1968 1975 

&LA(al.Itio) 604500 821000 LTA 247374390047 

B
(Antioquia) LB 525100 729600 LT 95 Z 

C
(Val) LC 337500 461600 LTC 12555 17172 

D(GCim arcs.) LD 5683M 4000 LTD 21m 3028E. 

(forth East) LB 493800 660300 LTD 18369 2463 

'(Central) LF 432200 572100 LTF 16078 2 

(South) LG 326200 435400 LTG 12335 16197 

aLano-9 H Tazvitoz L 108300 .4600 LD 49 5517 

(National) 3395900 4648300 LTN 126328 172917 

Source: 	 DANE, "Censo Nacional de Poblacion, 1968 
CEDE- Perez Sarrna, "Parametros Demorficos, 1970" 
Suttor, Analytical Working Document #4 

1/ Interpolated or extrapolated from data for 1965 and 1970 in Perez Sarrie Parametros Demograficon. 

2_ Projections based on ratios shown in Table 2 of Analytical Working racument 
4, p. 8.
 

f Direct workers employed ]by all food industries, beverages, tobacco, textile and leather (exiept ohoes), 

10 

Total Population 

12oooo 3967406 

20052oG 2510300 

3376700 42300 

2934200 3590500 

256=03 

19800 2367500 

643200 806500 

20177900 252700 

censua 19604, . 131. 



in 1964,111were calculated by -regimsfor 1968 and 1975. cnstr.inta for each. Therefore, there are two labor 


region, in addition to the national labor force constraint. These restrictions simply state that the total 

nan-agricultural labor and the total trained labor used by the regional processing activities cannot exceed 

available total labor and total treined labor forces in that region. Table A2 shows the total urban labor 

force and the trained labor forces by regions in 1968 and 1975. Undoubtedly the non-agricultural econcically 

active population is a redundant resource in the sense that it does not bind any solution; haever, this 

resource constraint was not left out of the model since one of the major objectives of the analysis is to 

determine the total employment generationcapability of the processing sector. The labor utilized by the 

nc-industrial processing activities was considered to be from other population outside the restrictions, 

since these activities operate at the farm level using agricultural labor force m at household level using 

workers assumed to be outside the urban eomcnically active population. However, the total labor eoployed by 

these activities is not excluded from our moro accouting variables of total employment and labor payments. 

Process.ng Capacity Constraints 

Pre-specified processing capacity limits for each agro.-industry ocnstraints the solution level of the 

processing activities. Table A3 shows estimated capso.'4 es for the Colombian agro-industries in both physi­

cal units and in monetary terms (1968 U.S. $%. The methodology used in deriving the processing capacities 

estimates is shown in Section B. The question as to what degree the shortage (excess) in processing capacity 

in the model is actuaf.Uy an underestimation (ove.estimaticn) of existing sector capacity in 1968 has to be 

V Based on the 1964 Population Census. 
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IU. L P1M. COND. EVAP. DIM M1X 
IUG. & PIE. COND. EVAP. D.TM IIK 
PRO. PRESERV. FRUT C VEC. CAIUIDIG 
PRO. PRFSERV. FRUIT & VEG. CAIrIIG 
PREP. 0 ,RIIT FRU TS VEVI JUICE 
PREP. CAIIIG FRITrS & VEG. JUICES 
PWEP. & PIZ. J-Al, .IULADES 
PREP. & PIZ. JxL, ILARDiLAI2ES 
PREP. & PEG U ESCABD, 
PPjP. f PRO. -AUCES.ESCABECH 
DIM. L FR=31IG FIMITS L-VE. 
DIUD. r FI: DT" FRUnS & VIZ. 
PE. L MMIG FISH, SlINDDES 

wP. & C=uITEITO FISH, SAmDIE 
PREP. c: PmO. SHELM H 
PAWP. L PMO. SBZLL=IS 

PImmsnm ahPAZfIr, 196 AND 19- ,I 

VAMU III THJUAZWS US MM OS 
19W D0LLAIRS/ t III WMS 

PMo3v 
P103P 

5 3/ 
2676960 31 

$ U.s. 
Head 

PC104 9905 $ U.S. 
P17iO4P 8340 H.T. 
PC1O5V 62195 I U.s. 
P0105P 42 6 Liters 
PCI06V 11941 $ U.S. 
PC1O6P 13253 1.T. 
PC107 6112 $ U.S* 
PClOP 4147 M.T. 
P1M08 200 $ U.S. 
PW108? 1952 Liter 
P01o9v 260 0 U.S. 
PI09P 9447 11.T. 
PC.I2(Y 17/,. $ U.S. 
PCnIOP 14085 11T. 
PM32IV 2367 $ U.S. 
P031 226 1.T. 
P01 2.191 0 U.S. 
PCM12P 4468 1.T. 
PM33V 933 $ U.S. 
PM3 2792 1.,T. 
PM3I4V 5126 0 U.S. 
P0c34P - 4806 1.T. 
P315V 506 0 U.S. 
PC015P 1945 1.T. 
PC.011 2031 $ U.S. 
P0C317? -- "4558 1.T. 
PC3M 2239 G U.S. 
P13.8? 1739 14.7. 
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subject to further study. The capacity utilization at the industry level (3 or 4-digit ) / 
was also not known, 

and some estimates at the industry group level (2-digits) were applied across the board for similar industries.v' 

Shortages of capacity are of much serious concern for those processing activities in which production can 

take place only in industrial plants per se. This is the case fr-sugar mills, cacao and oilseeds extraction 

facilities, etc. On the other hand, the slaughter of domestic animals and the making of butter and cheese can 

be carried out at the farm level with practically no investment and know-how. 

Agricultural Raw Material Constraints 

Because of the strong functional interaction 4(backward linkage) between process ng industries and the 

primary agricultural producticn sector, agricultural raw material availability Ywas specified for the 

1968 model. This restriction was specified only for those farm products which "must" be consumed or utilized 

in a processed form rather than as fresh or raw p;oducta. This includes all oilseeds and cacao beans which 

have to be crushed into oil; grain and cereals which have to be shelled, Irlled and milled; sugar can which 

has to be ground; seed cotton which has to be ginned; tobacco which has to be cured, dried and later 

manufactured into cigarettes and cigars; feedstuffs which have to be mixed into balanced feeds; hides which 

have to be cured and processed into leather; and so forth. A complete list of the raw materials restrictions 

used for the 1968 COLPRI submodel is shown in table A4. For the 1975 submodels this ccnstraint was left 

unrestricted for tLe following reasons: 

Based a the International Industrial Classification. 

See Table IV, Working Document 3F. 

2_ Simply calculated as Production + Imports Expoits. 
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(a) to avoid overestmtim (underestimation) of the supplies of these agricultural raw products vhich 

may result in misleading activity level of the model solute ns. 

(b) to use the model itself as a mechanism for determining the 1975 agricultural raw material require­

ments of the processing sector, which in the case of these agricultural-ccmodities represent the actual 

country needs to meet doestic and export rqquirements. 

Table A4 shos the estimated 1968 supply of specified agricultural raw materials used by the Colombian 

processing sector.
 

Non-Industrial Production Constraints 

These constraints simply state that som production of agricultural processed products invariably takes 

place at the farm or household level. Cocsequently, this output is produced outside of registered industrial 

establishments and its production is not recorded in the industrial censuses,/ of either large or ma 

industrial establisb.ent 

Seven conatraints are represented in the model by equality equations (rove), which simply forced option 

solrtions to meet the specified level of thece constraints. Therefore, it is important to bear in mind that 

the commercial production data of saw processing industries sometimes includes only part of the total national 

production of certain processed items and, sce as in the case inin instances, of "Panela" Colombia, are 

completely excluded from the industrial Rtatistics. Table A5 shows the 1968 and 1975 non-coaercial 

/ The Oficial Colombian Industrial Census earried out by DANE (The Cficial Statistizai Agency oC Colombia). 

2/ DANE carried out two Censuses, oe for large establishments, those which employed 5. or more workers, and 
one census for small plants with less than 5 workers. 
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production level (constrlnts) for reven major agricultural commodities which were imposed to the sstem. 

The 1968 level was simply determined by tracing back the rew material supplies in 1968 and subtracting the 

amounts utilized by the industrial plants. The 1975 constraints simply assume czzurtant 1968 per capita 

prdlutin applied to projected 1975 population figure. Detailed information or, procedures and ealcila­

tions for each individual commodty are shown in Section B. For some additicnal information on data re­

collecticn of processing industriea, the-reader can refer to General Working Document No. 30. 

Foreign Trade Restricticns 

In the 1968 models (CC=l), exports and imports of agricultural processed products and of a few agri­

cultural basic raw materials I/ 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 Comercia Exterior (Colombia Trade Yearbook). 

Feedstuff by-products are exported (oilseed cakes as wel as imported (fishmeal) as was historically the 

case. For the 1975 variants of the mod.l, only exports were forced into the solrtion at predetermined 

(projected) levels. The cortraint of the exports at some "reasunable" levels vas intended to prevent undue 

apecialization in a few exportable products which occurs, for example, as a result of maximizing "foreign 

exchange" with unrestricted external markets. As mentioed before, importu are not forced into the 1975 

optimum solutions, thus allowing for import substitution for all traditi~mally imported agricultural pro­

cessed products and imported basic agricultural rev materials. 

Y 	 Principally wheaL, cacao beans, and soe animal feedstuffs. 

Principally wheat, cacao beans, and fiebmeal. 
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1975 

Table A5. on-7ndustrial Produtio/ Constraints, 1968 an 175 

Constraint Name 	 Industry I/O Restriction 1968 
, ,, Symbol Millions U.S. $ 

Non-Industrial Production of Milled Rice 	 121 3111 32.14000 
* " " 	 Green Coffee 122 NILM 53.13600

" n " Wheat-Bread 	 129 129 77.669001* " " 	 Crackers, Cake, etc. 131 I131 1.63000 
* 	 , " " Lint Cotton 146 N3146 66.89600 


"Panels" 133 N133 -66.00000
"" "Cigars 	 145 NI145 9.70600 

Production from Farmsa, Households and Independent Workers (non-registered establishements) 

Table A6. Foreign Trade Restrictions, 156/ 	 and 1975 

Constraint Nm 	 Constraint 1968 1975
 
Symbol Millions U.S. $ Millions U.S.$ 

EXternal Ylrket for Green Coffee Mam 351.471400 378.10700
 
UmSugar EX133V 49604.lo
 

' Lint Cotton 	 m16V M 50 56.38o= 

Beef EXO3V 3.08500 -34.19600 
" " Feed by-products mEl4V 3.85400 14.99700 

Lu" EM49V 3.7180 3.863ooIjmber 
- - Cured Hides ma62V 6.28900 6.95000 
" " eashell Products Xl18V 2.994oo 18.2.100 
" " Unmanufactured Tobacco EIL45RV 5.054W00 12.45500 

1/ In addition, imports of processed products ai4 essential agricultural raw materials yere forced intb the 1968 solutions; 
see Appendix, c=pater printout of cols and rox, (restrictons in the model). 
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40.59500 
66.49400 
97.19500 
18.30300 
83.7n.oo 
82.5920012.14600 

http:83.7n.oo
http:49604.lo


It is important to call the rcader's attention to the fact that the model explicitly allows for the 

importation of raw material and supplies utilized in the production process of each processing activity. 

This is to say, the production activities are structurally provided with an itxnt-output coefficient which 

specifies the proportion of raw material and supplies imported for each 4ollar of output produced by each 

processing industry. 
For example, the wheat flour processing activity has an input-output coefficient of 

0.6243 in the row corresponding to "imported raw materials and supplies" and a coefficient of 0.60 in the
 

row entitled "raw materials of agricultural origin., This indicates, as is the case in Colcmbia, that all 

or almost all of the agricultural raw material, namely wheat, utilized by this industry (activity) is 

imported. Thus, caution must be taken in analyzing the results of the 1968 eolution in order to net out th 

duplicate counting 4fthe imports and their direct foreign exchange repercussiums in the Colombian trade 

balance. Table A6 showts Foreign Trade constraints for 1968 (exports and imports) and for 1975 (exports). 

The 1968 counstraints, as previously mentioned, represent actual trade date expressed in monetary terms (U.S. 

1968 dollars), whereas the 1975 restrictions are merely the writer's exports projection adjusted to represent 

1968 dollar pri as. See Section B for procedures end calculations of 1975 restrictions.
 

Foreign Erchange Balance Fquatlou 

In the early formulatiln of this analysis a foreign exchange balance ecJuation was specified in the model.
 

This Implied that the amount of foreign exchange used to pay for imported processed products and agricultural 

raw material utilized by processing activities must not exceed the amount of foreign exchange generated by 

the exports of the whole processing sector. Since at,this-earliest stage of the 1968 model, neither the 

20 



export nor import activities were forced / into the solution, the results were that,mainly due to the foreign 

exchange balance equation restriction, exports of important exportable ccmmodites were at negligible levels 

or.were non-eristeut. This was the case of green coffee and lint cotton exports. In addition all import 

activities were at zero level. In other words, the export activities generate foreign exchange only enough 

to pay for the iported agricultural raw material and supplies. This inconsistency of the model was later 

modified, first by forcing both imports and exports into the 1968 solution and later by relaxing the foreign 

exchange restriction to became a free or unrestricted ra. In this way, it will serve as an accoumting device 

iddetermining the net Zoreign exchange produced by optimum solutions of the processing sector. 

Working Capital Constraint 

The working or operating capital coefficients of all processing activities were simply set equal to 

three months working capital requirements, or equivalent to 0.25 of ne yeaf coat requirements of all pur­

chased inputs, including utilities and contracted work plus labor payments (including social security and 

other fringe benefits). Admitedly this across the board rule of thunb represents a crude estimate of the 

operating capital actually required by each individual industry. Same processing industries in general 

require relatively mal investment in fixed assets, but their working capital requirements are substantially 

higher than other processing industries, because of the high raw material cost which usually must be paid 

for in cash upon receipt. For additional information on the general description and characteristics of the 

Only upper limits were placed in boVth exports and imports. 

V Since the trade activities do not have ony technical coefficient in the rows corresponding to any of 
the objective functions they, of course, would not be in the basic of any optimum solution unless they are 
forced into it, either through a ccmmodity balance equation or by requiring them to meet snoe ma-ri-- market 
ccnstraints. 

21 



indiidual industry groups or segments, the reader is referred to General Working Document No. 3E, Vol. .. 

Total sector working capital requirements in 1968 were estimated from a value added maximization solution 

with unlimited working capital. The amount obtained was rounded to $365 millions (U.S.) and this figure 

was used as the base to derive the 1975 working capital constraints. Three short-term credit or working 

capital constraints were used for 1975 as follows: (1) assuming that only the estimated total amount of 

$365 millions used by the sector in 1968 would be available for 1975; (2) assuming the same per capita available
 

capital estimated for 19E8, and applying it to the projected 1975 Population, resulting in an estimated 

$457 millions ($365 x gzvwth factor of 1.2514), end (3) assuming a 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 1.3389 ).!/ This assumption implies that the size of the processing 

sector, as a whole is increasing proportionately greater than population growth because of more acceptance 

in the services provided in processed food. 

Objective Functions and Sector Accounting Aggregates 

Five objective functions were 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 

were obtained. Other objective functions used were: employment of direct workers Ln production, measured 

in man-years (260 working-days); total employment of direct and indirect workers, including administrative 

and other auxiliary activities, measured in man-years; payments to labor factor, including all fringe 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 individual processing activity does also 

Derived from Suttor, Analytical Working Document A1, pp. 10-16, and our market constraints estimates. 
22 



include indirect taxes. For certain piocessing industries, mainly manufacturing oi tobacco and liquor products, 

caution should be taken in interpreting the, technical coefficients corresponding this obJective function 

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

taxes, which may lead to misleading conclusions. 

There are several non-restricted rows in the model vhich served as -a meclanism for measuring other 

macro variables or sector aggregates vhich may be very useful or facilitate auxiliary analyses. Among 

these, the model measures, at the sector level, installed capicity (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, utilimation of specific by-products endogenously produced by the sector 

and for "COLPR3" sub-model the additional long-term capital requirements needed for expanding processing 

capacities.
 

Since in any particular run of the model only one row is used as the objective function, 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 variables. 

Market Constraints
 

There is one market constraint for the output of each processing industry vhich put an upper limit on 

production. Market information for this model was estimated as close as possible for L968, by using 

actual registered industrial production in 1968, adjusted to include output from small establishments 

(less than 5 workers;. 

Domestic consumption for 1968 was estimated simply by adding the adjusted comercial production figure 

23 



to rhe net trad as shown in table 3 of section B. 1-aen t- dor-estis cor.6umption figure for &even 

processed comodities, was again adjusted to include the consumption of commodities processed at the 

farm and household level. See table B3 in section B. 

Admittedly there are many difficulties and data di,.repancies in estimating consumption data, since 

exports, imports and production are expressed at different price levels; that is, f.o.b., c.i.f., and at 

the producer level respectively. Besides, the level of aggregation of the commodity composition, of the 

output of each processing activity varies significantly from industry to industry, frm a single processed 

comodity, e.g. hulled coffee or wheat flour, to a composite commodity formed by several related products 

such as chocolate and candy products or canned fruits and vegetables. ThiL makes it practically impossible 

to make an accurate estimate of some processed commodities. 

Domestic consumption in 1975 was projected based on the same assumptions and formula used in the 

analysis of the Colombia agricultural sector 1 
, which were the following: 

(a) population growth rate of about 3.26 per annum 

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

(c) income elacticity for agricultural processed products varying form 0 to 100. 

bowever, for the purpose of this analysis four sets of income elasticities (E), applied to group products, 

vere used as follows: 

(a) EaO, for coffee and for all starchy food such as processed gains, bre. . - Jtc. 

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

(n.e.s.) food products, 

-95uttor,Analytical Working Document J4, pp. 10-16. 
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((c) Eal.0, for all processed animal products, meats, dairy and fish products, 

(d) E=O.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 folloving formula: 

c7 5 =C68 [1 + .0326 + E(.02)] 7 

where 
 C75= projected 1975 consumption
 

C6 8 = 1968 cOnsumption 

E= income elasticity 

and .f)3,6 and .02 cur..Lpmnd 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 formula we 

.obtained the following growth factors: 

where E=0; g.f.=[l + .0326 + 0(.02) -1.251
 

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

where E=1.0; g.f. =[1 + .0326 + 1.0(.02) = 1.4313
 

See table 7, section B for the estimated projected consumption for 1975. 

Export market projection for 1975, as previously mentioned was estimated by simply projecting historical 

trends to the 1972 trade statistics (See tablei ). Total market restrictions for 1975 were then obtained
 

by simply adding domestic consumption and 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) or tobacco types (imported mild
 

cigarette type versus 
cigar-type tobacco grown in Colombia) and many other commodities. Market projections 

for 1975 assume complete import substitution as well as growth in domestic and external markets as shown
 

in table B.
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Other Restrictions
 

In the early stage of the model formulation -commodity blance equation was specified for each
 

procassed codity or agricultural raw material tradeO' in the econom. These equations (rows) simply 

states that production plus imports equals the sun of the domestic and external markets. Since the
 

model was estructurally constructed-i4n-onetary terms rather thsa-4n physical units, it voul4-have
 

been an Insuperable statistical task, in a country like Colombia, with 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 commcn denominatr. 

All of the original ccnodity balance equations were dropped from the first runs of the model, except 

for one row, accounting for the feedstuff by-products. This was done primarily because feeds' by-products were 

endogeneously produced as intermediate commodities (inputs) by'the processing sector, of course, subject 

to predetermined extraction rate coefficients and to the level of production of related processing 

activities. However, in varloui runs of the 1968 subaodel it was found that this restriction was binding 

the solution and that several activities were at much lower production level than their actual 198 output. 

This restriction was then relaxed and converted to an unrestricted row serving as an accounting device, measuring 

the utilization of feed by-products. The use of commdity balance of equations will be more meaingful 

In" more comprehensive model vidch corporates the interrelation of the whole econom stem and that 

expresse the codity output of its activities in physical units*rether than in monetary term. 
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SECTIW B 

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

A considerable amount of a "specific" data is required in the construction of a linear programing matrix for the 

analysis of a sector. Hence, it was considered impreatical to discuss in detail in the previous seotion all laborious 

aspects involved in the estimation of the activities coefficients and derivation of estimates for some of the restrictions. 

'Therefore, this section is presented in this paper exclusively for those readers concerned with the procedures which are 

followed in deriving estimates of resource availability, market projecti ,ms and other types of specific infcruation 

required for L. P. models. 

Activities Technic'.l (Input/Output) Coefficients 

The technical coefficients for the processing activities (Colombia technology) were originated from raw data o 

DANE 1968 updated sample of the 1964 Industrial Census in Coloubia. This data was properly organized in General 

Working Document AD and 13A, showing itemized expenditures (cost) for each individual industry from which the input­

output coefficient representing their respective proportion for each dollar of the industry output vere ultimately 

derived. Since most of the industries are comprised of multiproduct establishments, they represent in general the 

actual cost structure of several products. For the cattle slaughter activity for which no Colombian data was avail­

able, the coeL 'cients were simply derived by averaging out the Poefficients of the technologies representing the 

U. S. Census and A. I. D. slaughter plants. The coefficients for the alternative foreign technologies are the same 

developed in General Working Document B2E, Vol. I / 
Since the U. S. Census shos no data cn fixed capital and 

horse pver (H.P.) capacity of electric motors, the empty coefficients were filled with the correspoing coefficient 

1/ 	 Ricardo, J. M., General Working Document 3E, V.ol. J, "International Comparisons of Teclmology and Production Cost 
of Agricultural Processing Industries." 
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of the same industry from a comparable foreign technology.
 

For detailed explanatory notes on 
the compiled data on the alternative foreign technologies, the reader is referred
 

to the above-mentioned General Working Docuent 
 O3E, Vol. I. The technical coefficient mtrix for all the activities of 

the model, ahowing their structurel compoeition, is hoon in Appendix B, PartI. We should at this point call the attention 

of the reader to the fact that the high "profit" coefficient in the spirit and vines activities is due to tht fact that 

ft inludes excise taxes as wall as high inventory cost in the aging process of vines and hard liquors. 

Restrictions Estimates 

In the early versions of the 1968 model five sets of restrictions were constraining the model, namely: raw material 

availability, total markets processing capacities and labor (both, total urban labor force, and trained labor in pro­
ceasing industries) and foreign trade (both imports 
and exports). In the 1975 runs, the raw material restrictions vere 

left unconstrained as free rows and a working capital contraint derived from a 1968 run was included. Of these six
 
different types of restrictions the estimation procedures of the working capital and 
of the labor constraints for 1975 

.required no further explanation, as they were fully explained in Lection I. 

Foreign trade constraints for the 1968 models, were actual exports, and imports as reported in the official Colombian 

trade statistics. The 1975 mxdels alloyed for complete import substitution, and the expwt market restrictions were de­

rived fron projectionn sham in table Bl. 
These projections were simply calculated as follows: preliminary Coloabian official exports statistics (in dollars 

value) for 1972 were used as the base year for ur projection. Then the ual rate of increase between 1968 and 1972 

for the ten mjor Colmbian exports of agricultural processed products were simply applied to the 1972 exports figures 

+o obtain the projet export for 1975 (in dollars).. The projected 1975 exports (in 1975 dollars) were than ad usted 
to 1968 prices by assuming an au rate of inflation (f.,r the U.S. dolar) of 4 percent, or 1.31593 for the 7 years 
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TABLE Bl. PROJBCTED 1975 EWORTS OF AGRICULTURAL PROCESSED PRODUCTS 

I Exports-1975 

Product or Matrix 196 1972- Exports Increased Projected 19753 Projection 
Commodity Group Symbol $1l; 1000 from168o 1972 *1000 U.S. $ Adjusted to 
Description $U08C. U.S. $ Total Annual Rate 1968 U... $ 

U.S. 	 Increase Increase (1000) 

green coffee X 122 V 351474 28Tll .21.97 5.09 497563 378107 

sugar (refined 

and rav) EX 133 V 14906 3089 106.97 139.90 53177 40410 

raw (lint) cotton EX 146 V 28051 48897 714.31 1.91 71192 5638& 

live cattle & 
beef EC 103 V 1489(beef) 29271 1198.73 5.88 45000 3196 

1596(iive) 10795 15000 A30 

feedstuff - oil 

cakes E 141 3854 9800 154.28 26.28 19735 14997 

sawn tmber Ex 1i49 V 3718 4415 19.55 4.57 5083 3863 

cured hides &
 
processed skins Ex 162 V 6289 7809 24.16 5.56 9185 6980
 

starches EX 138 V 576 800eat 38.88 8.56 1024 778
 
lessl00o
 

frozen and/or
 
prepared seashell EX 118 V 29914 9827 228.22 314.60 23964 18211
 

unmanu. cigar­
type tobacco IE 145 V 5054 9900 95.88 18.30 16390 12455 

1 From DANE, Comercio Exterior 1968 
2Estimated, from Colombia Today; Vol. 8. 1973­

1	 rojected at the annual rate PeiaLidg duri#& the 1968-1972 period

djusted to 1968 dollara using an estimated 4$ annual zate of inflation
 



period (1968-1975). For example, green coffee exports increased from 351,474 thousand U.S. dollars to 428,711 (00 U.S. $) 

in 1972 or a 21.97%increase in 4 years equal to A 5.09 annual rate of increase. The 1975 coffee export projection is 

equal to 428,711 (000 $) in 1772X(l + .o59)3 428,711N 1.1606 - 497,563 (000 f. Then adjusting this figure to 1968 

U.S. 	 * we have 497563 378,107 (000 $) which is our external market constraint for 3.975. 
1.31593 

Processing Capacities Restricotios Estimtian 

The methodology and procedures used in estimating industrial capacities of major processing induatries in Colmbia 

were fully described in General Working Document O / and the estimated capeaoty figures were presented in Table IV of 

the above-enticned publicatim. However, these estimates do not include the capacity-otput of small plants (with loe 

than 5 workers) which were not covered by the DANE Industrial Census. To adjust our prevtocs figure to include the 

11 plant capacities we employ the followIng procedure:
 

From Table 3 of General 
Working Document #3D, Part l/,using the number of employees per plant as our yard­

stick, we first estimate what proportions of the total industry output capacity is from sna 
 plants (those
 

with less than 5 workers). Then we proportionally increase om,previous capacity figure for large plants to
 

obtain the total estimated capacity for all plants (small and large) of each individual industry. This pro­

cedure can be better illustrated by showing all of the steps followed in calculating the total capacity of
 

the "meat processing and packing" industry (I/0 A04). 

/ Eloardo, Jose M.; G. W. D. AM. " apaoity output of Agricultural Processing Industries in Colanbia, 1968. Methodology
for Estimating Capacities." 

l/itcardo, J. K. 0. W. D. JD, Part 1, vDistribucian Geografica de los Estableolmientoo de Eaboraoian de Productco 
Agcpsouariog por.Escala, en Colombia. in 1968, p. 
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According to the Colombian Industrial Direotory (Guia Industrial) the meat processing industry in 1968 was copriesed 

of 45 plants of the following sizes: 15 plants with fewer than 5 workers; 14 plants employing 5-9 workers; 1 plant empl­

oying 10-14; 5 plants employing 15-19; 4 plants eloying 20-24; 5 plants with 25-4% and 1 plant with 100-199. Using 

the number of workers as our yardstick for measuring Bizq and assuming instant r"trn to scale in the sense that the 
capacity of a plant employing 10 employees has dcuble capacity of one employing only 5 or half capacity of oe employing 

20 workers and assuming that the midpoint of the range of the number of workers for each plant size category is the 

average used for each category size, 'e may now proceed to the following caloulatiocn: 

(1) (3) (4)
:PPlants in each Range of iddpoint Estimated TotalP 

size category dof Workers (Average) Workers Employed 
(1) X (3) 

15 5 3 45 

14 5-9 7 98 

1 10-14 12 12 

5 15-19 17 85 
4 20-24 22 88 

5 25-49 37 175 

1 100-199 150 150 

45 663 Total 

45 workers emloyed b7 1ant)-The proportion of capacity output estimated for m1l plants is equal to 663 total employed by industry) ­

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

in Table IVof G. W. D.0 3F, we estimated the capacity output (in metric tons) of the meat processing industry to 

be 7757 HT in 1968 for large and medulm sized plants (those with more than 5 workers). Then, if 7757 M was only 93% 

of the processing capacity, the total industry capacity or 100% is equal to 777 8340 Mr which is our estimated physical 
31.9
 



capacity for this industr7, as shcon in Table B2. 

The constraints capacity for the model are expressed in monstary terms and are simply calculated by mltiplying 
the estimated physical capacity (shown in column 2 of Table B2) by an estimated average price for the industry cutput. 

Thus the final capacity constraint estimate is equal to 8340 (000 kg.)X- p- cci y-	 2.19 (Colombian Pesos) 917 	 i C l 1 u.s . 4) 9 .9 05 m i U I 

U.S. 	 $. This is shown in colm 3 of Teble B2. 

Non-Industrial 	Production Estimates 

Ma non-industrial or non-cmercial production of agricultural processed products, is for the purpose of this 

paper derived as the output produced outside of registered establishments either at the farm or household level, but 

without any re!ation to size of the establishmnt or producing unit per ee. For the purpose of this analysis, the 
nan-ccmzercial production of only seven processed ccxnodities was included in the model. The general procedure in est 
Imating their output in 1968 as previously explained in section A was by simply tracing back the raw material e plies 
and subtracting the amounts utilized as input by all the industrial eetablishments. The specific production figure 

derivation for each camnodity is sown below. 

(I) 	 green coffee - Figure 1, shows a diagram of the 1968 coffee crop in Colombia. This type of production supply 

and distribution chart is very useful in tracing back to the primary production data of raw material the 

different industrial and commercial channels of the agricultural processe4 cczmodities. The amout of coffee 

hulled in the industrial plants was increased to 356,984 MT to inr'lude the processing done in sall plants 

( with 5 workers), consequently the farm coffee hulling was accordingly reduced to 96,404 NT in 1968. 
(2) 	 "Panela" (brown sugar) - the volue of the farm production of "panels." a type of "brown sugar' which is 

processed at the farm level was simply calculated by multiplying the official production figure in IMTby 
the average price in 1968 as follows: 660,000 mIx 1.70 Col. $/Ug. U22 millions of Col. * or 66 millions U.S. 4. 
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TANZ B2 , E'TIATIOR OF TOTAL CAPACTY OF TH WMIMM PM=32JB M-RI IN CGLOMIA33ICLMI Q)ISIL ESTAmMES (ERESED IN WDNAIM TZ!S, 1000 1968 U.S. DILARs)2/ 

! (1) (2) (3)nmusY DEscI/o PRMZhS OF AOMTIAL SD PESICALnIJ INTD~A CAPAYIL
OCECED*P1DUCTS CAPAIY 1968 DOLLARSOF OUrT l(1968 CO. PESOS)Z (TMWus wins) (ODL1!. 1 x Oouu 2 17) 

AS ITOF 00=FRTIM 

.. .. .I-O-.,- 2A-HE &)Q.02S
I1=-. IIFO G UCH LIC M2 ,1/7.1 -.
 

GB ;11D ILTS 
 144 3,71, 7676S9 268.817
2G. CIIS MTD CIGA!UM=.804 .EuX our-a l L. GEIM,qi 1 6 .7 0/! & 10­5 5 ,869 

PIOR% 1MITE r-., 150DG 8 56
 

" StIE.u D7-I G
,!DO. PADIGI 15D1 9.51MT317r.=3.,.P7M D# 32% 18DJM152 _ 13,il4. 1 9o 1.8! 

* 1 } o1P . anr~~ 53 , 76.36/1v 69 .3476,7/p.
-- IRA. iveT fr_L 1U pd 155 p o 9DtAVe su 4.CO);V HUlLL'3; 16 .1TZ .lg 

• LE ME MSPGP CF, C-P117I rq 6 74 18 07130.0,f}-GFi M UMI .I FATS &OILS 1 F-VE) 16 . 9.6L/ 9573 , 

SOnE, UM= Fdol TaM V OF V.D. O AND TA= 3 OF W.D. 3 PART 1.o
muricet prices.U?)r(SeeM.TableM 167 . Derived from Dane 1968-Updatod wzmle of the 1964 Tbductil Cosu 18 SqureDec00 eby . .. . a. Ga3-lons 
diidip olal alue of outpt ito toeal nup of units produced bt H "t Lie mothreach industry. However due ito the o. duc and by-productsproblem, H n N In thousndssome prices wre adnustei to be in-linw with artualed 
m Bxctices. (See Tabl e IV) 2 DcL(One U.S. dol equals 17 Col. pesos. Note Th uNut n of BohesarclsaNot applcable due "to"the fact that t-he output of thi inusr wasawegateikD2 o Teuttountsters-uusat o h nz l'=!Soar
inarssd many_product units. indstres whc wee-epor-ted in 1cW 
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FiguraBl: Diagra of the Movment of the 1968 Coffee 
production in Colombia 

(In Equivalent Metric Tons of Green Coffee) 

V/ Processed an 
18275 Farms 118275 9992. Final 

( F6III (110 001-002) Dmn 
I , , Inventries I 6387 I
 

6387 (110 990) 

|335113 (10 122 18354-.-- Shelled in I"
 

(36984) Industrial
 
Establishmeants 

Production on 456000 )0 295353 
Farms - - - I 
(I/O 001-002) Directly to Epr 

2605 Roasters and Hll-- -- Soluble C ffee r 52727 9921 (I'0 975) 395274 

Note: Figures in parentheses represent latestrevision. other figures in the chart, (I/O 139) ||
 

were not yet adjusted accordingly.
 
National 

Processed by 7 Consumption 

7 Establishments............* . (1/0 700-727 543; -7 Classified under
Other Industries 456000 

10 1.24,125', Source: G.W.D. #3C p. i4 compiled from I 
data originated from . -.Green Coffee 
 DAE,tatistical Working Document # I.
Parchment Coffee and Office Estimates
 

.-G. round, Roasted and Soluble Coffee 

1' 570000 MT of Parchment Coffee z 0.8 - 456000 HT Green Coffee 

If 456000 - '335113 - 2605 - 7 lROUI 
(356984)
 35 

Best Available Document
 



(3) 	 Rice- The non-comercial production of milled ricevas simply derived by substracting for ;he primary 

production data the amount of rice milled in registered industrial plants, Including small plants (less 

than 5 workers). 

Rough Rice production- 780,000 M x .60 (conversion factor from rough to milled rice) 

I i800 M of milled rice-297515 MT milled rice processed in registered plants 

S170T485 M produced at the farm level (in non-registered plants) which converted into monetary terms is as follows: 

170,485 XT milled rice x 3.234 Colombia */kg - 551.485 millions Colombia $ or 32.40 million U.S. *. 
(1)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 M of lint cotton-53959 M procersed in commercial registered plants 

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

monet! ry terms at an average unit price of *16.70-4 Col. $/kg is equal to l13T.237 million Col. $ or 

66.896 millions U.S. $. 

(5) 	 Tobacco- In estimating the amount of raw (unnanufactured tobacco) consumed outside commercial establishments 

on being exported, the following steps were taken. 

43000 MT - 1968 farm production 

-8700 M Exports
35300 MT = Available for Domestic Used.

-22300 MT = Used by Commercial (Registered) plants for cigarrette and cigar manufacture. 
13000 MT Difference for non-comercial uses of tobacco. 

It was assumed that 13000 MT &weeutilized for cigar making by independent workers and tobacco growers using 

about 9 kg of raw tabacco per 1000 cigar s therefore 13000000 ka 0 i44.444 Z 1000 - 14,4.44 mllions cigars 
9k 
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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.S. $.
 

(6) end (7) Wheat Bread (Industry I/O #129) and cakes, crackers, cookies and other wheat 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 utilized as input (raw materials) by each of the different food 

industries were added and converted to wheat equivalent basis. Then this amount was substracted from the total 

amount of wheat supplies (production + imports) available in Colombia in 1968. The difference in wheat equivalent 

was estimated to be total amount consumed at the household level in 1968. Then it was assumed that of this 

amount~converted again to flour basis,90%were utilized for bread making, nd 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.S. dollars. All the conversion factors used were from the USDA/ERS, Statistical Bulletin No. 362 entitled 

"Conversion Factors and Weights and Measures". 

Total Industry Utilization of wheat flour- 151554 MT, wheat equivalent basis 

Total Wheat Flour Supplies (Production + Imputs-356 117 MT, wheat equivalent basis 

4 6
Difference=Utilized Directly by Households, etc20 5 3 MT, wheat equivalent basis
 

Assuming 90% is used for bread making and 105 for cakes &nd other products 

For bread making (1/0#129) (non-industiral production) - 204567 x .90 - 184107 MT, W.E.B 184107 MT of wheat x .73 

=134398 MT of flour184398 MT x 1.58 - 212349 MT of wheat bread 

37 



For cakes, crackers, etc (I/0 1131) (Non-lndustrial Production) - 204567 x .10 a 20456 fl, W.E.B. 
201T6 x .T3 = 14933 HT of flour 

14933 HT z 2.0 - 29866 IV of cakes, crakers, etc. 

Then converting both physical 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 monetary terms as 

follm: 

Son-TIdustri-l production of bread ............... .21239 HT z 6.22 Col */kg - 1320 millions of Col . milli ons ofU 
U.S. $on-Industrial production of takea, crackers, etc -29866 HT z 8.33 Col. $/kg - 2.T13 millions of Col. $- 14.630 
mdliionp of U.S. $ 

Market Estimations 

For most processed cammodJ.ties vith little or no participation in international trade the 1968 market constraints 

vera derived from the estimated domestic consumption figures shown in tables B3 ane B. The 1975 rnrket constraints 

were simply derived as shown in table B5, i.e. by multip y.ing the 1968 domestic consumption estimates by a growth facto 

vhich derivation vas previously explained in Section A. For those processed commodities which are internationally 

traded, total market restrictions were simply obtained by adding domestic constmptions and projected 1975 erports. 

For the livestock slaughter industry, for vhich no data was available from the 1968 DANE sample of the 1964 

Industrial Census, the 1968 market estimates were simply derived from the value of production data presented in 

Statistical Working Document #1 for cattle and hog producticn. 

Value of Production of Cattle Production-5,T55.27T millions Col. $
 

Value of Production of Hog Production - 545.1h0 minions Col. $
 
1 6,300.417 million Col. 8
 

6300.11T. 17 - 3To.612 Ud.1lions U.S. $
 

For the wood processing industries est fates of processing capacity were used as a prom in detezrining'the
 

the market constraints, see table B6.
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Table B3 Production, Imports, Exports and Consumption of Proc ssed Co odities, Columbia, 1968
 

INDUJSTRY NAME 1/0OW 09 IMPORTS * ORTS _2, [ESTIMATED DOMESTIC 
CONSUMPTION 

1OOOPeson lO0MT 1000 Pesos 1000 H. 1000 Pesos D00Pesos- 1000HT 
LIVESTOCK SLAIGTER 
CARRE-ENVAS 
LECKE PASTE 
YANTYCREKA 
QUESOS 
LECHE 0TROS 
LECHEEIEADO 
LECECONDPOL 
CONVFTITLEG 
JUGOFRifLEG 
MEREADAS 
SALSAS ENCU 
EONGFRUTLEG 
ENVASPESCAD 
CRUS'l40LSC 
PILD-ARROZ 
TRTLT-CAFE 
FAB CUCHUCO 
POL-TRIGO 
NOL-OT90S 
PANTRIGO 
PANYUCAHAIZ 
GALL-PASTEL 
CFREAL-OTRO 
AZUCAR 
FAB-CHOD)LA 
MAINTVEGAIIM 
ACEITE MA 
AL4-LEV-PAS 
CAFEOSDL 
OTR-EUM-ANI 
BEB ESPIRIT 
IND-VINV C L 
CERVE7A 

103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
117 
118 
121 
122 
123 
124 
125 
129 
130 
131 
132 
133 
135 
136 
137 
138 
139 
141 
142 
143 
1141 

NA 
122390 
768665 
19650 
75543 
3406 
33112 

216167 
16899 
27071 
11525 
63355 
6257 

24854 
27670 
962386 
3369580 

5471 
711783 
304357 
616293 
19894 
282239 
31182 

1079519 
629219 
619617 
638997 
377022 
609846 
494658 
952199 
45711 

2086413 

NA 
6063 

3.1220 
9653 
3015 
1419 
6868 
10240 
1649 
3248 
2030 
4394 
1414 
3314 
1264. 

297503 
359596 

5869 
252450 
241042 
99186 
5917 

33894 
2672 

811655 
70521 
49368 
19963 
59703 
58025 

175752 
34720 

4502 
558112 

-
2218 
191 
5990 
215 

-
13850 

321 
2201 

7 
220 
7197 
5007 
201 
16 

--
4461 
287 
.-

149 
2 

351 
602 

10181 
3457 
-

31353 
32661 
12270 
13965 

-

-

-

-
105 
31 

201 
13 

-
1254 

35 
24 
1 
5 

899 
606 
9 
12 

2183 
170 

10 
Less 

13 
72 

1417 
2 

-
6791 
1204 
993 
291 

-

-

23947 
-
-

697 

-
4820 
128 
109 
687 
76 
366 

-

-

-
131 
-

235313 
5703 

-
1149 
890T 

-
59635 

-
229 
-

2485 
-
-
-
76 

-
-
157 
16 
28 
133 
15 
12 

-
-
-
-
-

-
10 

-
285010 

T74 
-
15 

39815 
-

50375 
-

24 
-

NA 
124608 
768856 
25640 
7r061 
3406 
33112 
230017 
17092 
29169 
11532 
63499 
13088 
29861 
27871 
962402 
3369580 

5471 
716199 
304644 
161073 
19894 
282257 
31184 

844206 
623867 
620219 
649029 
374581 
609846 
466376 
984860 
5752 

2100378 

1'FA 
6168 

311251 
9836 
2952 
1419 
6868 
11337 
1668 
3244 
1898 
3484 
2301 
3920 
1273 

297515 
359596 

5869 
254633 
124212 
99080 
5917 

33894 
2672 

526645 
69760 
14940 
21365 
19890 
58025 

132168 
35924 
5471 

558403 
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-Table B3 Production, Imports, Exports and Consmption of Processed Cmmdities, Columbia, 1968 

-
,D TI KUM Io PRODKTI ' DIM MOlYO RTB 3ESTIMATED DOMETIC 
CONSUMPTION
1000 Pesos 1000 HT 1000 Pesos 1000 HT 
 1000 Pesos 1000 1 1000 Pesos 1000 HT
 

IKD-TARACO lh5 !OT4493  
 21500 51637 
 4 269 7 1126130 21497TM-BILTE 
 146 901164 539T 177 "12 ­ - 90.341 53959
iWMJU 19112 h739 191T91.7 260 192 - 2027583I999
NAD-ABSIRDO 1419 61039 ­ 1 Less 57532 - 3508 ­NAD-AC_ZLL 150 611770 -­ 6733 - 5803 -MAD-CMAS 151 1740 1820 ­ 426 - 17o54 1828-AD-PR D 152 1271173 9722 123 I - - 12T596 9832AD-PAQUBM 153 3225 38 ­ 50 - 3175 38ADCO*9U 155 32876 - 21 3 3761 - 31136 3PULPAS 
 156 9383 -4267 145322 663661 
 - 238805 106338
PAPEL 
 157 211650 - 20916;G 59415 18n8 635996 59415CARTON 158 384510 - 45565 1302 95h - 429121 -130.PAPEL-BOLSA 
 159 251168 ­ 4181 -1230 128157 - 127192
CARTON-T 
( 161 242665 - 515 1348- -

1230 
2T810 _.i 138CUEO-CEuT 162 .6189T 673782 1625 159 97317 793 331242 572822
 

NEWTIC06 163 -- - - 17092. - 36614.5 67311.8ACEITENALI 1611 6T059 6958 162226 67872 272 27FABFOSFOROS 229013 74.803165 5356o ­ - - - - 535667R HI{Z 166 1M38544 769282 - - 1238544 169282FAB-BE !DAS .67 643868 686109 
 60 Less - - 643868 686109 

N[AzNot available
 

~/DANE, 1.968 Uplated sffzple of 1964 Industrial Censum
 

SDANE, 1968 Foreign Trade Yearbook
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TARLE B& , (ooxt) CO;S - . ':: [< 7 : +tc < 

Mos DU&tflTN VALUE fI TFHUlTA=~ Pfl~oT0 MiU2"S 1.lI)TOJCtm U -D 1F'' 

COL. PESOS 1968 r TlMUSADS (F , EIC.) COWMIOi AID 
,(3 U.S. Dol. : 17o1 .4) I MflUclh96S1 

i 00's OOL. PESS 0001 U!1MS 
RICE EYLD; 121v $ 962402 - 1513=7 I;.A.RICE HULDIG 122F I.T. 297-5 .A;COFFEE HULLIG 1*022V $3369580C0" HULLDYG i{L2P U.T. - 225I1A

359596 4.A..56033UrMFAMZUtLG OF CUCHUDoS M.2 0') 5471 ­ u."..l-WPACTURNG OF cuMuoOs 1.23P M..T. 5869 U.L.VMML (2LtI.Z24V 0 716&99 - I~UA
IWHAflI.L (FIDUR) 10.24?P 14T.ODMI 1LL, OTHE GRA3TS 10.25" $ 254633 .. I..30461 - N.:.. i.n.COIa I.IILL a GRAnTS .25? I.T. 
RA=TG 'IA $61773ETED Q6129P - 1936.45 Ei.A 

BA~1G~T~I 029? HOT.IIiD -99030BAkIIG COMMMAD,DI IOCA, OTMM I1L30V $ 19894 IT.A, 31142
IT.A. N-.A.EAIAAJG C0MMBLVAD, IIAIDIDA, 7Of-1130P 14.T. II.A. N.A.BAntmG CoEr, PIES, SPOGE CM IE3 

-591
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TABA B6 VAR=~ CONSTRAINTS FOR WOOD PR0CESSIN0 IDUSTIES, 1968 and 1975 

Industry I/O 1968 1968 1968 Estimated1 1974 Projected
Description Code Processing Adjusted Exports 1968 Market 1975
 

3
Capacity Production 1000 U.S. $ Market Estimates Exports
$1000 U.S. $ Uncl. exp) 1000 U.S. 4 

Lumber Mill 149 6748 3591 3384 7182 10280 3863
 

Planing rood, vhite 
frames 150 8354 3800 396 7620 10907 

Mfg. wooden boxes
 
for packing 151 1883 1026 25 2052 2937 
 -

Mfg. chipboard &
 
pressed board 152 1381 7199 - 14998 21467 -


Mfg. of parquets 153 37 190 - 380 54 -

Xfg., construct., &
 
install. build, prod. 155 446 2052- 221 462 6364 -

Mfi. pulpvod, bags.
& other fibers 156 6469 5499 - 10998 15741 

1
Simp3lv estimated at twice the registered industrialJ production reported on the DANE 1968 updated sample of the
 

1964 Inustrial Census.
 
2
Processing capacity was used as a proxy for the market constraint.
 

3
Estimated by applying a growth tact t,(1.4313, (i.e. considering income elastiaity (E) of wood products -;1.0: 
population growth of 3.26 annual and real per capita income increase at 2% rate annually) to the 1968 domestic market.­



1eb1.B7 Col3Wai Prices 	of l)B sic Raw Materials, Intermediate Comoditios an final tccessed) and B?-ProdtictE kictt Cc -hA 

-/01 Indatry Name 

103 	 Cattle & Bog Slaghter 

104 Prep. of Meat Products 

105 MFG Paateu ied Milk 

106 	 MFG Butter & Cream 

107 	 MFG Cheeses 

108 	 MFG Cassing other milk 

Products 

109 	 MFG Icecream & Milk Sherbert 

o10 MFG Condensed milk, evap.
milk & Dry mik 

111 	 ?kg. & Preserved Fruits & 
Vegetables Canning 


112 1 	 Prepb. & Canning Fruits & 
Vegetables (j0ices) 

Agricultural 

Raw Materials 

Xive cattle 

Meat beef & pork 

Milk 

Milk 

Milk 

Milk 

Milk 

Milk 

Fruit & Vegetables 

Peas & Olives 

Fruits 	& Vegetables
Tomato 

Colombia 1968 Pesos $ 
Price of Major Agricultural Raw 

Products Paid by Industries 

Beefe9.8 kg porkJ12.59 kg 
13 kg 311.64 kg 

?fresh milk 1.56 L 
Milk (akim)Jsreah 0.97 L 

Cream 7.74 kg 
Dried 15.02 kg 

Fresh milk 1.24 L 

Dried milk 


Fres. milk 1.80 L 

Fresh milk 1.61.L 
N.F.D. 	 ll.96kg Dried 13.02rg 

Dried 12.77kg, bIn: 

Fresh 1.30 L milk 0.75 L 


Arveja 5.52kg;olives (imported) 
Presa........fresh 14.09kg 

Tmiatoes 0.68kg 

48
 

Colt-lb',. 1968 Pesoo . 

Prices of Major Processed Products 
and By-Proucts at F.O.B. Plant 

Pork.21.73-k_3-Beef liver-18.32kg 

Beef-lst 18.32kg; 2rd 15.33 kg 
Ha-33.06 kg; other cold meats48.43 kg 
Sausage and triped meats-18.4$kg 

Pasteurized =lk14.96 kg 

Butter-15.32 - 18.55 kg 
Cream- 14.80 - 7.58 kg 

Cured cheese-15.36 kg 
White cheese-7.37 kg 

Yogurtkumis 2.4 - 4.0kg 

Icecreanx4.70 kg 

Condensed'12.30 kg 
Dried uhole ailk-28.0 ki 

Legudbres (caned) .1.43kg 

J yee-)
 

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


Table B7 Columbia: Prices of 1) Basic Raw Materials Intermediate 

-

I -Industry Name- Agricultural 

_ Raw Materials 

113 	 Prep. & Pkg. Jams & Marmalades Fruits & Vegetables 
guavas 


114 	 Prep. & Pkg. Sauces3 Escabeche & Fruits & Vegetables 
Pickles onionatomatbes 

115 	 Debydration & Freezing Fruits Fruits & Vegetables 
& vegetables cocos, Mani 

127 	 Prep. & canning Fish& Sardines 

Sardines 


118 	 Seashell Prep. Mollu6 

121 	 Rice Hulliug (Milling) Alice 

124 	 Wheat Flour dWheat 

125 	 Corn Meal, Other Mill Products Cprn & Graino 

132 	 Fried potatoes, corn flakes, Potatoes, cereals 
etc.. 

141 MFG Other Food Products & Feed &IFishmeal, cakes ' 

By-products 

Cornodities and Final (Processed) and By-Products Agricaltural Conmodities 
Columbia 1968 Pesos - Columbia 1968 Pesos * 

Price of Major Agricultural Raw Prices of Major Processed Products 
Products Paid by Industries 	 and By-Products at F.O.B. Plant 

Fresh Tomatoet, 0.96kg Jaleas y nerneladas 1333 - IIA4kg 
I Guava. fresh 0.80kg 

Fresh tomatoes O.87kg 	 Salsa de Tomate-16.55 - l1.88kg
onions 	2.70kg 

Coco 1.28H 	 Pastale To-ate13.02 - 12.45kg
Mani (shelled) 6.76kg 

Fiab-.35 	 Sardines-11.0 - 8.81; An canned 
fish-6.20 

Shrimp*8.41kg 	 Canned shrimp-25.85kg
Shrimp & others 17.80kg 	 Frozen Lobster & other-l5.87kg 

Rice (rough) 1.70 - 1.75kg 	 Arroz Trillado 3.37kg - 3.17kg 
Granza-l.19kg; Eran--0.82; Gritsl.50kg
Ave. of By-.O.88kg 

Wheat Imported42.12kg 	 FlouiP2.96 Ave> (i?2.45kg 
Wheat total-2.06 bjran 0.78kg 

Maize-?l.40kg Rice 1.80kg 	 Corn Meal-2.51kg; Grits1.90kg
Grains)l.64kg Cebada P. 1.58kg 	 Brsn+1.20kg Ave. (All)-*l.93kg 

Papa 1.10kg 

corn-*l.39kg; Millo 1.13kg 	 Feed-poultza7-l.52kg Ave. 1..8kg 
Soya cake-ol.57kg; Ajon cake 1.46 kg
Cotton-a.26 kg 

2h9
 

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


B Coaliat Prices of 1) Bu o Hay Materials, Intermediate Gomoditiea and Final (Processad) 
____-_...................._Colmbia 


W0# Industry Name 
. 

145 MF Cigarettes & Cigars 

146 MFG Cotton Yarn 

2468 Of Wool Tarn 

1U7 MG~Of Hope Cordage 

1U9 Lumber Hill 

150 Planing Wood, White Frames 
* 

151 MFG Wood Packing Boxes 

152 MG7.Chipboard & Pressed Wood 

153 MFG Of Parquets 

155 ?WG Conat. Installation Bldg 
1 Products 

Agricultural 
Raw Materials 

j Tobacco 

Cotton 

Iwool. 

Aj Firea 

ITmber '.cgs 

Sawn Lumber 

jSawn Lumber 

JSawn Lumber 

Sawn lumber.
 

Sa-wn lumber
 

156 MFG0 Pulpwood Sags Other Fibers A agas.. 

1L62 Leather Processiug & Finishing: gides 

1968 Posom $ 
Price of Major Agricultural Raw 
Products Paid by Industries 

Tobacco lst-9.7?kgAv .8g 

Tobacco let 7.75kg) T" " 


Seed cotton 3.72kg 3.56 

UPa s~ 

Laver 237k 

Rojas do Fique,3LAO NT 

Fibres Fiqne-a.47-2. 52kgq.
 

Madea? 

Madera I
~Asasead 

Madra4 19.05 IQ 
Lamina3. 

Sagasse1A( up)7k
 
(imported) Wood pulp.0kg
 

Hideo..3.80kg 
Calf akin&6.35kg 

50 

and By-Products Apicultural Cc-ioditie_ 
Oolczbir. 1968 Peos $ 

Prices of Major Processed Products 
and By-Products at F.O.B. Plant 

Cigarettes-DO.99 pack 
Cigars 0.21-O.11-0.08kg 

A1$odcedeszotado-7.93kg 

cotton seed (clea)--l.05kg; (mot&) 0.93kg 

Si~aco do Fiqueb4.98 each 
Cordage Pique 6.73-7.07kg 

Hilo Fique 4.03kg 

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


Table B7 Colombia: Prices of 1) Basic Raw aterials, Intermediate Commodities and Final (Processed) and By-Products Agricultural Commodities 

Colombia 1968 Pesos $ Columbia 1968 Pesos $
I/0# Industry Name Agricult ral Price of Major Agricultural Raw 	 Prices of Major Processed Products 

Raw Materials Products Paid by Industries _ _-Products and at F.O.B. Plant
166 Cornl ,qing & Bulling : Corn Corn--.23kg Mai- PiladoA.55kgA.54kg 

Bran-0.99kg Ave. of By--.Olkg 

129 Baking Wheat Bread Flour Flour imported2.88kg 
lst. Total-+2.70kg; 2nd 2.00kg Wheat bread-5.03kg-4.69kg 

130 Bread from corngyucba Similar Grain flour Flour let. 	importedi3.08kg2nd 2.13kg Yucca breadp9.61kg: 8.06kg 
Total x 2.14kg ) 	 Corn bread-49.95kg-7.42; 9.21 

131 :Cookies, crackers, cakes, ete. V Flour Flour lat. 	 imported-3.08kgj2nd 2.13kg "Crackers-lO.94kg cakes410.8 Ave.-,,9.74 
Total x 2.1 kJ 

133 fYG of Sugar Products Sugarcane Cane 70.04 ut Sugar 1.64-.8kg:MialO.50kg (7%) 
(94'-)l Bagasse 35 MT, Panela 1.69kg 

139 Grizding & Toasting of Coffee A Green Coffee 	 Cafe Trillado-6.93kg Cafe alLdd 9.94kg 
Cafe Trillado Cons.-#6.98-6.80 Cafe Tnstado 9.60kg 

122 Coffee Hulling . Unhulled coffee 	 Cafe " 6 .71-6.68kg Cafe Trillado-*9.31 kg 9.56kg (excelso)
Pergamino) 7.36 (consumo)kg Ja7a. 

142 I Distilling & Alcoholic Molasses 	 Molasses/ 

Beverages Final 0.66kg' 

143 Wine Industries j Grapes & others 	 Fresh Grapes 4.4Okg 

144 YMMof Beer & Malts ilBarley 	 Cebada (imported) 2.38kg malta (both) Beer light 3.12L
 
Pelad Total 1.98 kg 3.50
 

167 MFG of Soft Drinks, Bottled Fruits!water 	 .Soft Drinks 1.13 Lwate & Miveral waters 1.21
~51 

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


.ble 	 ? Cal1bias Priea of 1)Basle Rww Materials, Intemediat. 

1/01 Indnstry vame 

136 	 MG Ve ale & Lard 

137 	 MFG Of TahlL Oil, SMaces 
ardj

Vinegars & Cd n T 

164 	 MFG Oils, Vegetable&A 
Aim Oils 

123 	 MFG0Of 'Cucbucos* 

135 	 MFG Chocolates and Cand 

138 	 MFG Of Cornstarch - Pastas 

Agricultural 

.RawMaterls 

I0oO SAnJoli 

oe
 

l 

J Oil seeds 


l Tallow & Fish oil 

21 Corn & Wheat 

!qgzCocoa beans 

,6 Imported Wheat 

Comodities and Final (Proessed) and By-Products Agricultural Comodities
 
CoAI , 1968 Pesos $ 
 Combia 1968 Pexo. 


Prices of Major Agricultural R 
 Pridces of Major Processe Pdroduct
 
Products Paid by Instres 
 and By-Products at F.O.B. Plant" 

M.kg 4.151 3.85 Vegetable lardq.84kg;margarina 8.57kgSoya"02.1,3g 2.10kg Ajonjoli oil R.-25.96kg; Ave.Cakes 1.43kg 

Cotton seed-l.24kg 1.31 kg Vegetable lard 7.90kg Cook oil- NZ&O.30kg 
Palrm k .81kg 0.56kgCopra.4.Olkg (imported) 	 Cakes (aye) 1.28kg Soya oil R.-28...kg3.97kg Pal-, 0.56/0.48=1.117
 

Sobo Sin Der. 2.44kg; 2.06 
 Sebo Refinado*4.80kg

Sebo Derretido 4.80kg; 4.38(imported)
 

.Cebadai Cuebacos Cebatda:*2. 30-.O6kg a 1 .67kg 	 rigoA.55 ; Main1.80-0.85kg 

Cacm e4i0ipoz-ted 11.63kg Vanteca de Cacao 35.3kg

Grano 
 Total 10.56kg Chocolate Paste 16 .59kg
 
Imported Whoat 2.11kg 
 Pastas Alimentolas-5.46 kg

Ave. ind. starch-5.02kg 
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tabl* ... Caltobiat Prici of 1) Basic Raw Materials, Intersedhte Comodities and Final (Processed) and By-Products Agricrltural Commdities 

I/Of Industry Nam 

103 	 Catle Hgugter 

104 	 Prep. of meat products 

105 	 MFG Pasteurized Milk 

106 Butter & Cream 

107 	 MFG Cheeses 
108 	 MF Casein * other milk

Products 

109 	 MFG Icecream &milk Sherbert 

110 	 MPG Condensed milk, evap. milk 
& d17 4ilk 

111 	 Pkg. & Preserv. Fruits & 
Vegetables Canning 

112 	 Prep. & canning Fruits & 
Vegetables (Juices) 

113 	 Prep. & Pkg. Jams & 
Marmalades 

114 	 Prep. & Pkg. Sauces Eacabeche 
& Pickles 

115 	 Dehydx ,tion & Freezing Fruits 
& Vegetables 


Agricultural 

Raw Material 

Live cattle 

Meat, beef & pork 

Milk 

Milk 

Milk 
Mil 


Milk 

Fruits & Vegetables 
peas & olives 

Fruits & Vegetables 
Tomato " 

Fruits & Vegetables 
Guava 

Fruits & 7iegetables 
Onions & Tomatoes 

Cocos8Mani 

(eontinuation) 

Raw Agricultural Products Ratio Conversion Factors (Ptysical Output) 
of Producer Prices b7 Prices Paid 

bCattle2L.ive=.58 beef; 0.06 Tallow; 
0.0233 Blood & Meat meal ; Bides-0.093 
Total 0.7263 Ptv. -. 9963
 
Hogs Live -. 68 pork (with bones);

0.15 Lard;
 
Total 0.83 PIW. -1.17
 

l.56A,3o=2.20 

1.24A/1.30=1 
I.0/1. 30 -1.38 
1.61/1.30 =1.24 

1.30/1.30-1 

5.52/4.280 -1.292 

0.68/1.02 -1 

0.8/0.54=1.63 

6.76/ 3.86-1.75 
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1i Prime. of l)Danie ?4V Ymtuids, 

Of Induftry NtMD 

17 Piep. & Cmig Fi.h & Sardines 

118 Seash.el Pr"ep. 

L. RiceR IingWl..ing) 

124 Wheat FJbur 

125 Corn meal, other H3.12 Products 

132 Fried Potatoes, Cron Flake, etc. 
241 I Other food Produts &Feeod 

166 Corn threshing & lling 

129- Bakjng Wheat Bread 

130 Bread fro corn, yucca Sia..La. 

131 Cookies, crackers, cake, ete. 

133 MFG of SWpr Products 

139 Grounding & Toasting of Coffee 

122 Coffee Ulling 

142 . DistUlDg & Alcoholic Beverages
242 

Intermodiate Comwaits 

Agricultural 

hav Hterial 


Sardines 

mnu 

HIMe 

Wheat 

Corn & gmlne 

Potatoes, cereals 
Fish uea4 by-products 

' 'a 

x ,n 


Flour
 

grain flour
 

Flour
 

Sugarcane 


Green coffee
 

Unbulled coffee 


iolivse

M las5e 

and Final (Processed) and D7.roAats Agri~cultural Cc==Zdit!:. Cotnuatfoh) 

Raw Agricultural Products ,Latlo Convermion at- (P'ysic1 Outpu-t)
of Produoer Prices 1t, Prices Paid 

1t.75/.806 -1 

2.0/1.956-1.05 

1.40/,.294=i. 

1.13/1.363=1 

1.123/1.29-1 

70./74 -1 

7.36/7.08 1.04 

Rice rou h -.. 62 -1ed Rice; .(77 Powder; 
broken kernels .07 
Total=0.76 Plh.= 1.07 

1heat =73 it class flour; .17 Usn; 
.06 our 2nd & 3rd 

Corn starch .67; fLoir 49; Bran .16 
Total SO Pft- 1.5 

RFn4.sgrae=04 oe...o4 
Total.- .129 Pby- 0.165 

http:Total=0.76
http:7.36/7.08
http:2.0/1.956-1.05
http:Seash.el


ft.;iA V7 Col~loa, Price. of l)Oai pav Materiala, IntediALA 

1,01 sr Name 

113 Via XM&srtra 

1" Nl of fte Halts 

167 0% of Soft Drinka, Bottled Water 

.45 NO CIgare',a & Cigars 

146 	 NYG of Cotton Tarn 

146B 	 MPG of Wool Tarn 

147 	 )IPG of RDe, Cordage 

149 	 Lumber Kill 

150 	 Planing vowod, White Frame 

151 	 MFG Wood Packing Boxes 

152 	 MFG Chipboard & Presoed Wood 

153 NYG of Parquets 

155 Const. Installation Bldg Products 

156 NYG Pulpwood, bags, other Fibers 
162 	 Leather Processing & Finishing 

136 	 MlFGVegatable & an l lard 

137 	 NFG Vegetable oils, sauces, 

vinegars & condiments 


Agricultral 
Raw materia 

Grapes & oter 

Barle 

yrults 

Tobacco 

Cotton 

Wool 

Fique 

Timer logo 

Sawn lumber 

Sawn hiber 

Sawn lumber 

Sawn lumber 

Sawn lumber 

Bagasse 
Da. 

oilseedsa.13/2.16--1 

oilseeds 


CaMO~tiesadinal(Prooued) ad B-products 

Raw Agricultural Products Ratio 
of Producer Prioes by P#qePaid 

1.407.79 rl
 

1.98/%./90. 1.33
 

7.80/5.8 =1.34 

3.,80/3.08 =1.13 

3./4.2.03 a,,. 6j.5 

soya 

.01/4.032 oopra=l 
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giulue Conmodities (continuation), 

Conversion Factors (FtPical Output) 

Afr. PaBidesl .l7; Cae 


~T 2t168 7.65
PI 
" ']Sesam seed oil .45; e ake 55 

Total .995 P1W. =1.2175 

(Cottonseed oil =.16; cake *.A6
 
Total -. 625 P1.= .705
 

http:3./4.2.03
http:3.,80/3.08
http:1.407.79
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Table 97 Coltabiat Pries of 1) Bau Raw Materials, Interaediate Comodities and Final (Processed) aL BY-Produots 1gricultural nzodities (cnntlnuation) 

1/O# Industry Name Agricultural Raw Agricultural Products Ratio Converaion Factors (Pby ical Output)PRev Material of Producer Prices by Prices Paid 
_ _ _ _by Indutries /
 

164 MO Oils, Vegetable & ninl Oils Tallow & fish oil 
 Soy beans oil =.17; cake =.78 
Total -.9 5.-1.P 035 

123 MFG of *Cuchuoon" Corn & Wheat 10.56/9.504 1.
 

135 M Chocolates and Can Cocoa beans
 

138 MFG of Corastarob-Pastas Imported Wheat 

Sources: U.D. # N Table Mn and Anrt V.D.# 11 Table A5, UM - Statistical Bulletin No. 362 and 

DAM, 1968 Updated Sample . 1964 Industrial Census
 

1 Basic Raw Product - must 
be ,% r4 before cocaused by Household or other sectors
 

2/ Imports Agricultural Raw am.A
mProcessed ag. of Imported Origin
 
/ hysical Relation of Primary outputs 
 t important By-Products - are converted to Monetary Terms by assming a wbighted factor of 1.5 for the 

primary products and 1 for the by-pro6u 
/ If prices paid by processm (m rator) in less than farm prices (deaosinator) the ratio in made to be equal to 1, i.e., we assumed that prices

paid by Industries (which included @ mrktta services) are at least equal tar farm prices, but never lower. 
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Section C
 

Analytical Results 

The results and interpretation of qptimum solutions for the different Tariants of the model and five 

alternative objective functions are separately presented in this section. 

Optin= Solution for 1968 (COLFR 1) 

Subnodel -rvariant COLPR 1 (1968) is considered as the base solution, because it was designed to re­

produce as closely as possible the economic conditions, i.e., production levels, trade patterns, etc., 

xisting in Colobia in 1968. Thus, we expept this model .olution to be closer to what was actually oc­

cured in 1968. Hovever, because the linear programming model is largely normative and there are many data 

gaps and discontinuities in the system, exact correspondence between model results and the real world can 

h~.di be expected. A large number of changes vere =ade broth in the magnitude of the input-output coeffi­

cints and in tre -Xefzulation -efoa %rz-i=Z at thc solutions of the 1968of the model, :lnal optinm 

eAimodel. Table Cl shovs the magnitude of zvsr:r2l zcro v&iables cr sector accounting variables resulting 

fr , optimum so.1tioas frr all five eb)ecti (E rm.c-tois. 

Sincc zl. were :s t =:,zrc,:o!'zm..: bin'ing by the i-=e s. mainly markets, the results for all 

Ylve cbjective .un~tlokns specify the same level of -rccesecd commodity production, except for the edible 

vegetable oils. There were only aigbt differences in tbe regional activity nix (see AppendL C,Table 1), 

,.-.again in thecactiities representing oil e:trncting ndustries. 

For the coc odity that could be produced by different regional activitie&4 the program invariably 

select only one cf these activities t2 1roduce the entire Larket assigned to this particular processed 

V/ In the abee'-e of ds egateC roducticn cost data by rcgion, all input-output coefficients are the 
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OCOPR I I (1968) optimm Soutiona with Unlimited Workin
 
Capital (WK)and Restricted Agricultural Raw Material
 

v Func
(bJective"-'-- Ject Functicn MAX MAX MAX MAX MAX 
VA' 'EPI' 'ETn0' LABOR, optMacro Variable 

Description Symbol
 

Value Added (Klliiona US$) 
 VA 561.26741 561.00583 557.81594 558.07752 561.26741 
ftployment or uirect Workmrs
 

DW1 ,,awfrc)125006 125006 124928 124928 125006
 
Total Rp-loymt (3',.fra' i 149287 149462 149462
.To 149287 149287
 
Working Capital (Millions US$) WK 348.72661 349.03839 349.5601.3 34,8.177 349.03839
 
Pav-ta to labor (Millicma US$) IABR 122.40172 122.29964 122.90063 123.00271 122.4X72
 
Returns to C--1z & Nanagent,

(mtli W) P 391.44323 391.44323 388.13446 388.13446 391.44323
 
Supplies (1lflions US$) S 209.34535 2D9.34535 
 208.50000 208.50000 209.345a3
 
Fixed Capital (i~lli n US$) FC 705.73309- 705.73309 706.21454 706.21454 705.73309
 
Installed Capacity of Electric

Motors (RP) HP 452093 - 452093 450237 450237 452093 
Not Foreign Excharige 2 (Killians i) FX -288.17413. 288.17411 -285.29297 -285.29297 -288.17411 
Surplus Feedituff by-products

(IIlcn US$) 3 AG141V -58.52134 56.04515 -54.52807 -58.52134-52.972031 

Surplys Inedible Tallow b­
pr~ducta'Ofiilicms MO ft) AG164V 11A/ lA
 

Surplus Hide by-products.
 
lUIlimnsM) AG3162V Al A/ A( A/1
 

Capital for Expanding Processing 
ca ity (nilions MO1) 

I/comlprised only processing activities representing the existing 1968 Colombian technology.
2/the netative sign indicates 'earned' foreign exchange, i.e. it is added to the FX raw. 
.3Ajnused (surplus) by-products equivalent to total (potential) sector production of the specific by-product minunthe quantity of the by-product utilized by other sector industries (inter-industry consmptfOD), br my be inter­preted as "waste" oT failure of the sector to produce these amounts of by-products (a deficit gap or measure of 

inefficiency of the corresponding industries).

4/estricted as agricultural raw material in thi"s early model. 
$/Rlevwat only to suboodel U00J 3r 
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ommodity.
 

Table C2, shove the magnitude of sector aggregate levels for the solutions of another version of the 

vubmodel (COLPI 1), with unrestricted agricultural raw materials., Again, the solution for the five objec­

tire functions specify approximately the same level of commodity production for all of them, viLt. slight 

differences in the activity mix, (see Appendix C. Table 3). The relaxation of the raw material restrictions 

alloys the program to increase the production of those activities in which raw materials were binding. 

This includes oai.seeds/, corn, cotton e 1 flour. 

As we have noticed by cmparing the recults of the two versions of the 1968 model shown in tables Cl 

and C2, the level of the different sector aggregates are not far apart. When the model is not restricted 

ty the availability of agricultural raw mater~ilo value added and returns to capital and menagement in­

creased by 4 percent; employment cf direct workers and 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, espe­

cially to wheat and/or flour. 

The production of feed by-products vas higher; of course, in the run with unrestricted raw materials, 

since production of corn and wheat m1ing activities from which some of the feed by-products originated 

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

same for the different region-J. activities except for the labor coefficient in man-years which is specifi

for each in#r'_elu region.
 

S:ott, see,-' ccybear.-, African Pal= and sesame seed.
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7 
Objoti~eIPNmcionMX AX - HX AX MAX 

.erMoVariable 'VA' I IFDWT0' *LABOI' ipI 

Description 

Value Added (Millions US ) 

ELployment of 
 Direct Workers%t-bw'yz ) 
Y'r, IFFOYMIt (R yr/ ) 

Worldng Capital (M.illions US*) 


Pa3=nts to Labor (M llins U$) 

Returr- to Capital & Mnmgement(Oull-lon' us$) 

Suppliea (MAllicS US$) 
- FixCd capital (illions US$) 

Installed Capacity of E.ectric
 
otorts (ip) 


Vet Foreign Exchangej(MIllcna US$) 

Surpluz Feed stuff by-prodwUct
 
(1llicns US$) 


Surplus iidible Tal1,. by­
prqductsj Lficm US$) 


Su6plus .Hid.t by-products.

(MillionsUS$) 


CapitAl for X~pending Processing 
Capacity (Millions WO* 

Symbol 
VA 585.55220 83.92164 583.92164 583.92164 585.55220 

MeDw 239n0 139"M 139M 13979 1.39770 

16E551 168777 168"7 16877 168551 
WK 365.20654 367.87598 366.33360 367.87598 367.06070 

LAB(R 129.78117 130.42677 130.42677 I0.42677 129.787 

p L406.85359 404.95127 ,404.951V7 404.952 4,06.85359 

S 228.48691 228.21515 228.21515 228.21515 228.48691 
FC 753.30712 753.49597 753.49597 753.49597 752.19153. 

HP 475904 475360 475360 475360 475904 
IX -282.77519 -280.62829 -280.62829 -280.62829 -282.77519 

AG141V - 64.36092 - 58.69344 - 64.08916 - 64.08916 - 63.84390 

AG164V - 25.61378 - 25.61378 - 25,61378 - 25.61378 - 25.61378 

AG162V - 22.54868 - 22.54868 - -22.54868 - 22.54868 - 22.54868 

[___ ____ ___L!v_ 

1 Conprised only processing activities representing the existing 1968 Colobian technology. 
2 The negative sain indicates 'earned' foreign exchange, i.e. itis added to the FX ra.
 
SUnused (surTlus) by-products equivalent to+total (potential) sector production of the specific by-product minusthe quantity of the by-product utilized by other sector industries (inter-industry conswnition), or may be inter­

preted as "waste" or failure of the sector to produce these amounts of by-products (a deficit gap or measure o­
inefficiency of the corresponding industries). 
Pelevant only to submodal NCOLUH a*. 



inedible tallow and uneured hide by-products in the livestock slaughter activity, were developed to be 

specified only in the latest 1968 submodel (unrestricted raw material). (See footnotes in tables C1 and C2). 
An it van previously mentioned, the total amount of working c~apital shown in the value added iximiing 

solution for 1968, amounting to $365 million, was assumed to be the total processing sector requirements of 

working capital for 1968, and based on this figure, the capital restrictions for 19T5 were derived (see 

working capital constraints, p.22). 

Shadow Prices, General Discussion and for 1968 Solution. 

An important aspect of the programming solution is the level of re-ources used and their shadow prices. 
Appendix C, Table 2 and Appendix C, Table 4 show for all 1968 solutions the shadow or accounting prices for 
those resources which are exhausted. The value of the shadow prices for the abundant or unused resources, 

of course, is simply equal to zero and is not shown in these tables. The resources showing non-z-ro shadow 

prices are of course those binding the solution and consequently constituting the bottleneck of the system. 

Shadow prices must be interpreted with caution, since they measure quantitatively, in the units in which the 

objective function is expressed, the impact of one additional unit of 'scarce' resource on the objective. 

Consequently, they vary considerably in quantity and tn units of measurements among solutions for different 
objective functions. Since each shadow price includes both direct and indirect impacts effects, they are 

very sensitive to chenges in the structure of the modeli, especially when there exists strong interrelation­

ship among the activities of the model. On the other hand, when there is little or no interrelations between 

activities and especially in the specific case of specialized scarce resource, it is relatively sim;le by
 
- For example, changes in restrictions of other resources which may 
 change the basis of the solution. 
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by examining their shadow prices to determine the new 3evel of the activity directly affected by one unit 

change of this scarce resource. For example, in the value added maximizing solution of COLPR 1 (with re­

stricted raw material) the processing capacity for slaughter cattle and hogs (PCl03V) is binding the solu­

tion. The shadow price of this resource is -. 24. Then if we just examine the coefficient matrix we-nay 

observe that the element of the livestock activity intersecting the processing capacity constraint (raw) for 

this activity, nlmely -. 03V, is also .24. Consequently if we increase slaughter processing capacity by one 

unit (1 U.B.P) then the oJective functi-n (value added) would be increased by .24 aollars ($). It in in­

teresting to notice that the highest shadow price is for scarce agricultural raw material (barley and malt) 

utilized by breweries. Again if we examined the coefficient nature the value ef the elements under the 

column corresponding to the activity producing beer-(BEM 1) and the rows corresponding to the objective 

fwction (VA), and raw material (AG14V) are .66 and .22 respectively. Mas, 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 $1, the value added of the sector is increased by 3$. 

Another peculiar set of shadow prices, which are worth being examined, are those corresponding to the 

non-industrial activities. These activities £re forced into the solution in the form of equality equations 

(restrictions). However, only two of then showed positive non-zero shadow prices, while the rest have 

shadow prices equal to zero. The latter is explained by the fact that agricultural processed products from 

both non-industrial production and the commercial production are binding by the same market restriction, 

i.e.. an increase of the non-industrial equality constraint by one unit will not increase the objective func-

Aon at all, since it is (simultaneously) restricted by the corresponding market constraint. In the case of 
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the two equality restrictions with positive shr4ov prices (see restrictions NIlk6 and N133 in Appendix C, 

table 2), undoubtedly some interrelation between activities and resource utilization takes place. For ex­

ample, the shadow price of + .15T61 corresponding to the restriction b-1133 which, of course, indicates that 

-by increasing (forcing into the solution) by one unit this restriction (Lquality) the objective function 

diminished by .15761 is derived as follovs: the shadow price for the market restriction (N133V) of the saie 

processed product (refined and brown sugars) is -.JATTUl (see Appendix C, table 2) and the activity coeffi­

cient (for both comercial and non-industrial activities) corresponding to the objective function row (value 

added) is .32. Consequently, if we force into the solution one additional unit of the non-industrial pro­

duction of "Panels" (brown sugar) we increased the objective function by .32, but at the same time since we 

hav a.market constraint for all kinds of sugar (133V) vhich put an upper li1it In the production of these 

prcducts, the value of the objective function Is diminished by .AT767 equal to the shadow price of this con­

constraint. Thus, i47761 - .32 - .15T61 Which is actually the shadow price of the resource equality 3I133 

(see Appendix C, table 2).
 

Table 2, Appendix C shoms the non-zero shadow prices for five runs of COLPR 1 with unrestricted raw 

material, and different objective functions. An the reader can notice the shadow price of the equanity re­

striction 11133 is positive for all the solutions, but varying its value, and of course, the unit of mea­

surement for each of the five objective functions. 

BY-Products Utilization and Sector Efficiency 

Some of the processing activities in the model produce important inte umediate cmiodities during their 

prcilucticn proce-ses. "Mefee.-Tack of agro-indutrial by-products into other processing activities or into 
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livestock activities is of great importance in "modeling" modern production technologies and in depicting 

the interrelaticuship between the processing and primary agriciltural sectors. 

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

On table C2, end in other similar tables, it is shown the amount in millions of U.S. dollars of the 

"surplus" or unused intermediate or by-products produced by the entire processing sector during one-year. 

This figure simply represents total oulput.emerging at the processing level minus by-products utilized as 

raw material (input) by other processing activities of the processing sector. 

In regard to the sector efficiency, it was thought that this"alleged" unused amount of by-products can 

be looked out an an under-utilization of available resources (raw material for processing industries). Ob­

solence and lack of modern facilities, is a co on.characteristic of many processing plants in the LDC. 

This is 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 obsolete and unsanitary municipal slaughter houses. In any case, 

there are not facilities to recover all, or almost all of the by-products which are wasted or not properly 

utilized. Consequently this "waste" my be considered a "deficit gap" orb/measure 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 the primary agricultural sector, not inclned in the model, thus, invalidating the argument of ineffi­

ciency (unused surplus). In a more comprehesive model in which all economic activities are represented, the 

interactions between sectors is observable and any doubtful conclusion or misconception can be dissipated.
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Our efficiency criteria for each industry is ei=ply represented by the following ratio2/: 

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

The value of this ratio range from 0 to 1 and of course, 0 means no waste at a-1 or 100 percent effi­

ciency and 1, a complete waste or zero efficiency at all. The total sector production of each specific by­

product is simply calculated by the su of the level of each activity producing this by-product multiplied by 

the technical coefficient corresponding to the specific by-product. For example, in the case of the produc­

tion of the tallow which is produced by one iL.ustry, e.g., cattle slaughter, the calculations are as follows 

level of this activity was 343.911 and the tallow coefficient is .08, therefore crude tallow production is 

343.9ll x 	.08 million $ a 27.51288 million $. Hence, the efficiency ratio will be surpluS= 25.61 
Production 27 . g5193 

or in other words if you want to express it as efficiency percentage, then just subtract your ratio from 1 

and multiply the results by 100 as follows: (1 - .93) x 100 = 7% efficiency. 

Optimun 	 Solutions for 1975 

As mentioned before, three submodels or variants were run with the 1975 restrictions and five different 

objective functicns. The interpretation and ccmments of the ctimun s6lutions of each subodel are separ­

ately shown below: 

Optimum Solutions with only Colombian Technologies-COLPR 1 (1975) 

Table C3, shows the level of the macro variables for optimum solutions with restricte. capital at $45T 

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

J/ This ratio combined with other -roduction indicators, srecific of eac. individual industry may be deve­
loped in a useful yardstick for the measurement of the Aegree of moderni2 tion of processing industries 
and others in the process of economic development. 

Rf 	 table C2.Fom 
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TAE C3 CO"LR 11/ (1975) Optimw= Solutions v-th Unlimited Agricult'j-rl
 
Raw Material but Restricted Workir4 Capital (WK) at $457 millions.
 

Mecro Variable 

Description 
Valuc Added (1llions US$) 

nlymmrt of Direct Workrs 
(n/Yra) 

Total Ehro__ _ _ __ (M/Y__ 

Worldng Capital (Millions US$)-
Pa:,mcnts to labor (P1llions US$) 

R~eturns to .Capital & V nagementReturn a 

Supplies J4!llions US$) 
Fixed Capital (Millions US$) 

Installed Capacity of Electric
116tors (HP) 

-IVA' EMPII ,EPTI0 LABOR, 

Symbol 

IA 756.8037 755.89826 755;89826 756.46089 753.56564 

EWN 170820. 172960. 172960. 172823. 170780. 
EMPTo 205893 208457. 208457. 208332. 2055-L. 

WK 457.57 457.0 .2 457.0 5~ 457 .0 5/ 457 .u 51 
ABCIR 170.89975 170.63022 1770.77646 171.19843 168.54211 

P 523.78224 523.44200 523.44200 523.30134 5Y..14851 

S 287.99173 286.95416 286.95416 287.93877 286.03426 
FC 933.97008 931.81675 931.81675 934.99561 915.87194 

HP 565101 570345. 570345. 569362. 567622. 
Net Foreign Exchange 2

(Millions US$) FX -461.80441 -461.65645 -461.65645 -461.65645 -464.40628 
Surplus FeedstufS by-products 
Mllions UsO 

Surplus inedible Tallow by­
products (il.ions US$) 3 

Surplus Rides by-products.
(alliCM US$) 

Capital for Exanding Processing 
Capacity (Millioin Us$) 

AG141V - 65.95730 65.93857 - 65.44028 -65.44028 - 65.44028 

AG164V - 32.49194 32.49194 - 32..49194 - 32.49194 - 32.49194 

AC162V - 24.00537 24.00537 - 24.00537 - 24.00537 - 24.00537 

FIX I '' 

/ Comprised only processing activitit s representing the existing 1968 Colombian technology.

/ The negative sign indicates 'earned' foreign exchange, 
 i.e. it is added to the FX raw. 

3/ Unused (surplus) by-products equivalent to total (potential) sector prnduction of the specific by-product minus
the quantity of the by-product utilized by other sector industries (inter-industry constmticn),or may be inter­preted as "waste" or failure of the sector to produce these amounts of by-products (a deficit gap or measure of 
inefficiency of the corresponding industries). 

Rlelevant only to sude1 "COLPR 3". ~ Binding restriction 
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tio--a for different objective functions. The results for all five objective functions specify about the same 

lev l of processed cc=odity production, with only alight differences in the rgonal activity mix (see Ap­

pendix C, table 5).
 

An exawination of the shadov prices& (see Appendix C, table 6) indicates the importance that vorking 

capital and processing caacities nov binding the solution are exerting upon the expausion of the processing 

sector in 19T5. A more meningful comparison is between solutions maximizing value adde4 with alternative 

working capital constrai/ts. Table C4, shoys the magnitude of the sector aggregates levels for the solu­

tions at the three different level of vorking capital. For an explanation how these three levels were de­

veloped, refer back to the section dealing with the working capital constraints. 

Capital was binding for the two solutions withmore restricted capital at $365 and $457 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 actually changes "ery little between the two solutions as can 

be observed from the results presented in table C4 . However, changes in the macro variables level, with the 

exception of foreign exchange, were more pronounced, ranged from 7 to 12 percent when the working capital 

available was increased from $365 to $457 million.
 

The apparant foreign exchange "paradox" in which the processing sector, in a solutionl/showing a lover 

level of output, as measured by the value added magnitude ($708 million) is earning more net foreign ex­

change ($498 million) than in a solution Vat a higher level of aggregate output (value added-$T5l million) 

2/ Only those resources (constraints) showing non-zero shadow prices are binding the solution. 

11 With working !apital equal to $365 million. 

./ With workir.g capital equal to $457 million. 
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TABE . COPE 1 (1975) Optim Solutios, imizin Vaue Aded, 
vith Unlimited Agricultural Raw Material with alterr-V-

Working Capital (WK) 

bjcieFunction WK =365 WK = 4-97 WK 489
 
Ihro Variable NallioEw $ hlI s Milli mn $
 

Description Symbol 
Value Added (hnllioin tS$) VA 7080U125 56.80807 758.26116 

nt 
(tmn/irs) DMW 15251 170820 173022 

Toti1 Eraployment (kMVWiT - 183901 20583 208535 ____ 

laEmiup of Direct Workers 

s)' 
Working Capital (Millicns IZ*) WK 62438 _____21'__57_2 

Payments to Labor (NHflion US$) TABOR 160.60641 170.89975 171.29605 
Rethurn to Qspi4 & lb3nageaent

(-.11 is US$) P 486.49772 523.78224 54.83903 
Supplos (Millions US$) S 271.26872 287.99173 288.52013 
Fixed Capital (ifllicins US$) FC 889.14651- 933.97008 936.61206 

Installed Capacity cC Electric 
mtors (lip) lip 496204 565101 570385 _ __ 

;ct Foreign Exdmc (1H "MI $) FX -457.7722 -461.8041 -.. oAz 
•irplus Feadatuff by-products
 
(hllli =n W$) AG141V - 55.87923 - 65.95730 - 65.95730
 

Surplus Inedible Tallow hI­
praducts (millions W$) AG164V - 32.49194 - 32.49194 - 32.40-194 
arplu HideS by-products 
(fllici-s US$) AM12 - .00537 - 24.00537 - 24.00537 

Capital for Expanding Processing 

I/ComprisedCapacity (ML3.liomsonly processingUS$) FIX:hI V_____ V_____ Y______________activities repreeting-,,he existing 1968 Colombian tecnology. 

2/ 	 The negative sign indcates 'earned' foreign exchange, i.e. it is added to the FX ra. 
3/ 	 Unuse (surplus) by-products equivalent to total (potential) sector pruductiu ct the specific by-prodct minus 

the quantity of the by-product utilized by other sector industries (inter-industry csmticn) or may be inter­
preted as ",mste, or failure of the sector to produce these amot ot by-products (a defcit &apor measure of 
inefficiency C the corresponding industries). 

?q/ lle t oely.to mumodel "COIf 3 U. L" 
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earning only $1.62 millions of dollars (net foreign exchange), is simply explained as follows: exports 

activities (the earners of foreign exchange) are forced into all solutions, at predetermined levels, so the 

volume of the foreign exchange coming into the country is the same for all solutions, however, the mount of 

foreign exchange spent in imported raw materials and sup lies is usually greater when the aresate level of 

output increases, since the processing activities will be required to purchase more inputs from both dmestic
 

and imported sources.-/
 

The results of the solutions vith medium ($457 million) and high wrking capital ($489 million) con­

straints, specify approximately the same level of commodity production, again with slight differences in the
 

regional activity mix and tn those representing oil plants: (see Appendix C, table 5).
 

However, the results from the solution with low.capital ($365 million) specify zero or a very low level
 

for the production of some processing activities which add very little value to the raw =aterial (and pur­

chased inputs) in their production processes. This is the case of industries such as milling or hulling
 

grains and cereals and also in the hulling of coffee. This is probably the major weakness of the model in
 

which the external sector (exports activities) are independently (exogenously) conceived within the concep­

tual fr3nework of the model to "only" consider the "foreign exchange issue", and are not interrelated to the
 

corresponding production activities.2/ Hence, the level of connodity production and the activity mix, vary
 

substantially between the solution with low capital level and the other two solutions (with higher level. of
 

capital). See Appendix C, table 5.
 

3/ 	 Of course, this is not necessarily true. For example, in the case that the aggregate ieve± ol prouucloni
 

increased only frcm processing activities which do not utilize imported inputs in their production processes.
 

2/	A nore elaborated and concise coment and explanation on this issue will be treated in the section on 
conclusions and recomendations. 

69 



Shadow prices at non-zero levels (for binding resources) are sbow in Appendix C,'.table 6. Their in­

terpretatIon does not need any further elaboration and the reader is referred to the above mentioned table. 

However, it appears to be quite interesting to briefly discuss the shadow prices for working capital shown 

for the three value added maxiizing solutions. The referred shadow prices are as follows: (a) for the 

solution with working capital - $365 million, is -. 7272T; (b) for the solution with working capital = $45T 

million, is -.bT826 and (c) for the solution with working capital - $489 million, is zero. These results 

indicate that as a resource becomes more scarce, its shadow price increases, in this case from zero (abun­

dant resource) to -. T8?o (relatively scarce resource), and to -. T27T7 (highly scarce resource). 

Optimu Solutions with Alternative Foreign Technologies-COLPR 2 (1975) 

Results from pptinum sol.u.ions, with restricted capital at $457.dollars for all five objective functions 

are presented in table C5. The programs seen 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, yields the larger sector output, measure 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 

workers in production, and total (direct and indirect) workers. Finally the program maximizing payments to 

labor, in monetary terms (including all fringe benefits) stands by itself, surprisingly shoving contrasting 

results in coparison to the solutions of the other four objective functions. Surprisingly, the total em­

ployment situation (in man-years) is aggravated, 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, is substantially 
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TAB:-" COI 2 -/ (1975) 

bjective F 

Macro Variable 

Description 

Value Added (Milia ) 

Eploymeit of Direct Workers 
( wa/r) 
ota Employment ( Ya7rc) 

Working Capital (Milliom US$) 

Payments to labor (XIiia s ) 

Returns to Capital & IManagemeat
(}Hlljon US$) 

Supplies (!Jlions US$) 
Fixed Capital (Millians US$) 

Inntallod Capacity of Electric 
Iotors (IT) 

Net Foreign Exelnige(?4illicms US$) 

Surp]un Ft stuff by-products 
(1LlliodI US3) 

Surplus inedible Ta2la by­
products (Millions US$) 3 

Surplus -"lue5_ by-products
0 =.lirzno LS$) 

Capital for Expandijg Processing
Capacity (Millins tZ$) 

Optinnm Solutions with Eestricted Working 
Gapital (WK) at $457 millions and l. imited Agricultural Raw Material 

tci' MAX MAX MAX MAX 

'VA' 'It3(DWPTO pt 

Symbol
 
VA 6.3376 806. 7 80-.51632 668.09082 5.34192 

D 138126. 189023. 185709. U5653. 140172. 
DIo 175994. 233540. 236338. 153628. 17411. 

WK "3.M298 4,.63618 456.58482 457.o 439.35062 
LABOR 198.67715 378.09216 196.72434 254.02378 177.36479 

P 63.. 27436 574.47931 557.64280 351.72475 624.42953 
8 236.68922 257.30366 239.60662 353.54585 242.4464,0 

FC 713.05721 865.37592 879.56917 847.65166 685.01517 

up 497237. 569068. 598729. 478059. 439917. 
FX -461.55299 -461.65645 -461.65645 -462.58033 -461.80441 

1 

AG141V - 32.38664 - 69.92489 - 64.72177 - 59.35159 - 32.90366 

AG164V - 31.40674 - 32.49194 - 32.49194 - 31.18970 - 31.40674 

AG162V - 24.00537 - 24.00537 - 18.99099 - 25.43805 - 24.00537 

FIXCAP F/
1/ Ccaprised p cessing activities representing 1 . ue existing 1968 Colombian technology and alternative

fcreign technologies from various countri.4s at different stages of development.
2/ The negative sign indicates 'earned' fireign exchange, i.e. it is added to the FX raw.5/ U.used (surplus) by-products equivalent to total (potential) sector production of the speelfio by-product=inus the quantity of the by-product utilized by other sector industries (inter-industry ccnsumpticl),or 

may be interpreted as "vaite" or failure of the sector to produce these amounts of by-products (a deficit gap or measure of inefficiency ,-Z the corresponding industries).

_/ Relevant only to subzodael "COLUR 3". 5/ Binding Restriction
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' ' han those produaetd by both the solution miuilug employment (21%) and, of course, the vue 

added maximizing solution (23%). 

This paradoxical solution, in which for the most part, the progm selects the mot eapit1l-intensive 

technique is explained as follon: (a) Those alternative technologies used by the progrm correspond largely 

to the 1968 U.S. averag factors combination. It is true that these U.S. technologies were bighly !Vital­

intensive in the sene that they eployed less nmber of worker per unit of output, but as the ese tine, due 

to the great disparity in the wge differential paid by the U.S.and Colombia and other countries, the actual 

monetary payments to the labor factor mere proportionally higher in the U.S., with its advance and capital­

intensive technology than in the less sophisticated techniques employed by Columbia or in the alternative 

technologies frm other countries.V (b) The relative y excessive paynents to the labor factor exhausted the 

working capital resources. Hence, the capital is bindin for the 'labor' ims-I.ing solution, but is not 

binding in any other of the four or s. Consequently as a nesult 3f a shortage of capital, production of 

some Pctivities verv 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 objectives. Table 7, of Appendix C, shows the comodity level 

and activity mix for the solutions for the five objective functions and table 8, of Appendix C, show the 

non-zero shadow prices of their binding restrictions. Table A shows the magnitude of macro variable levels 

for the CO LS 2 subnodel with alternative capital restrictions, using value added as the objective function. 

Capital as nOt binding for the two hl capital alternatives, and therefore the solutions were exactly the 

the same, i.e., they specify the me level of ciodity production as wan as the some adtivity mix. For 

See footnote an next page. 
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MR 2 (1975), Optimm Solutions with Unlimited Agiultural
Row Material and Alternative Working Capital (WK)
 

rovjriol* 
 Inatcin
Objatie Wr':-;5 K . 4-97 WK 489, $ i rlhions M1floin. 

Description Sybol 
Volue Added (LI1llions U ) VA 825.10644 866.33769 866.33769 
BF-l.oymaet of Direct Workers 

(MdVefr) 4 120674. 138126. 138126. 
Total Bnp1oyment (VAD/"Yr) EI-Z'TO 155292. 175994. 175994. 
Working Capital (ktlliczn 15$) -J 365.0 Y1 "3.31298 "3.31298 
Paymets to Lacor (11Illicu a US$) ZABR 189.46264 19-.67715 198.615 
, u,--mn to Capital & i 1ageien-t 
(11l3.in US$) P 5979.52254 611.27436 611.27436 

Supplies (Millions US$) S 219.82562 236.68922 236.68922 
Fixed Capital ((/Mtilo US$) FC 684.26391 713.05721 713.0.721 
Indtal.10 Capacity of Electric 
--tor (HP) HP 444607. 497237. 47237. 

fiot Foreig Exa.,?- (H,!-ans1$) X -46. 55299 -.46155299- -461.55299 

Surplus Feedstuff by-products ­
(aluo-w US$) AW41V - 32.38664 - 32.38664 - 32.38664 

Surplus Tnedible Tallow by­
products (MlliI US$) 3 Aal64V -3.40674 - 31.40674 - 29.98716 

Surplus .HideS- by-lUroducts , 
(Mllicns US$) ACM62V ­-24.00537 24.00537 - 24.00537 

Cap-itl for ExpanhJng rToccssing 

Capacity (Millions US$) FEWCA
 
C/
Comprised processing -jactivities repesenting both the existing 1968 Colnbian tecmology and alternative.foreign technologies from various countries at different stagej c development.

The negative sign indicates 'earned' foreign exchanee, i.e.it is added to the FX raw.
 
Unused (surplus) 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--idustry consuupticn), or 
may be interpreted as "waste" or failure of the sector to produce .these amounts of by-products (a deficit 
gap or measure of inefficiency of the correspanding industries)./ Relevant only to rabnodl "COLFR 3". / neia Restriction 
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the progra with low capital constraint, this resource (capital) is binding the solution and therefore the
 

level of coemodity production of soe activities with low value added coefficient was zero or at a very lov
 

level. In addition, there was same differences in the activity mix. (See Appendix C. table 7). The shadov
 

prices for all the solutions are show in Appendix C, table 8. Of course, the only solution shoving a non­

zero shadow price for working capital is the one which restricted capitals ere the same 1968 level, i.e. at
 

$365 mi'lion, thus binding the solution.
 

Optimum Solution for 19T5 with Alternative Foreign Technologies and Expanding Processing Capacities.
 

By adding investment activities to the model which dllbw-for expansion of processing capacities, with no 

fixed capital (long-term-credit) limitation, most of the major constraints of the 1975 submodels are relaxed. 

Markets and working capital are now binding the solntions for al the objective functions, except for the 

progra maximizing employment of direct workers in production (D(PDJ). In this program, surprisingly, the 

working capital restricted at 157 million U.S. $, 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 Is the objective of this prpprsm, is aceuially exhausted with still a little working capitLl 

available, and consequently the level of commodity production was probably a little less than the level that 

would be obtained if all the working capital were completely used. 

Table CT shove the level of the different sector accounting aggregates for optimum solutions for all 

five objectives. It is worth it to notice that the level of these macro-variables changed more drastically 

from one program (objective function) to another than it vas the case of the solutionz for the subndals 

If For a detailed information on hourly wages paid to workers and total labor payments in processing indus­
tries in various countries, see tables 15.1 and 15.2 in Ricardo, Working Document 13E Vol. I. 

74
 



TABLE C7 COLPR 3 1/ Optiun Solutions 6ith Unlimited Agricultural Raw 
Materials end Restricted Working Capital (WK) at t457 millions U.S. $ 

Cjetive FIwIcion MA MAX MAX MAX MAX 

roVar]able --- I VA TM'PI'' 'LABOR' opt 

Description Sm-bol f
Value Added (11illionu U$) VA 1014.39023 756.83053 841.32979 703.93515 1000.57848 
Employment of Direct Workers 

(Nax/Yrs) %TPD' 121305. 224678. 224660. 105861. 144662. 
Total !ployment (D2-Cr/Yrs) VTO 156941. 266393. 274288. 145498. 173701. 
Wcrking Capital (Hilijmas Us$T WK 457.0 !/ 456.26306 457.0 4_/ 457.0/ 457.0 ±/ 

Faymento to Iabcr.- (Millions US$) IABCR 250.0 2543 180.41687 210.46604. 299.46376 205.76434 

Returns to Ca ltal & Mnagement
(K.llicns US$) P 695.05146 519.25262 566.45307 339.93062 738.05404 

Suppliec (Millicns Mt.) S 2,.7.55625 329.30477 330.37843 379.39196 274.18761 
Fixed Capital (2ii.liQms Uis) FC 828.90866 1148.27811 1234.70092 927.70323 905.80021 

l!tt1iled C pacity of Electric 
Yotcrs (19') Hp 5958-1. 68034.0. 747917. 515346. 557245. 

Net Foreign xchanrGe2 (Millicns US$) FI -149.63033 - 46.1874, - 30.32504 -254.78714 - 16.99204 

Su-;lu.: Redntuff .- products J 
- -
(:lions U'-") AG141V - 66.83162 16.09986 / - 50.44555 10.44332 - 59.99491 

SuuTluz Inedible Tallow by­
pr'Iu:ts (Mllions US$) 3 AG164V - 46.10345 6.31295 - 17.027Z4 - 36.70130 - 46.10345 

S-urplus :Hide,, by-products. 
AG1 6 - V(Milcns ISw) - 49.6942, 16.83399 / 5.86810 - 40.81866 - 49.69427 

Capital for Eaniiing Processing I 
Capacity (Millicnn US$) FIXCAP 300.02350 386.74716 394.81090 237.69814 456.84470 

e/ activities representing: (1) the existing 1968 Colanbian Sechnology, (2) alternative rcreigoCaspised processing 
-.ecrnololes from various countries at different stages of development, and (3) investment activities for expand­
ang processing capacitLes of all 48 agro-industries in the model.

"/ The negative sign indicates 'earned' foreign exchange,,ia it is added to the FX raw. 
Ununed (surplus) by-products .euivalent to total (potential) sector production of the specific by-product minus thecuanity of -he by-product utlized by other sector industries (inter-indvatry consmpticn ,or may be interpreted as^7.e" or failure of the sector to rpduce these amounts of by-products (a deficit gap or measure of inefficiency
of the corresponl-ng industries). V/ Binding Restriction/ Re- -'ztr totc - inounl .t by-7;rodv:ts producr and utili:z.5 rithin the processing sector without any surplus at ll. 
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CO.P - gad .02.' i. These more accentuated differences, are principally due to the fact that nrocessing ca­

pacities in subodel COLPR 3 are not any more limiting the model solution. The program is nov less restricted 

and consequently it is allowed to vary sore drastically in findir their optimm solution for different ob-

Jectives. Again it is striking to observe that the 'Labor' maximizing solution, only generated less than 

half employment opportunities (man-year Jobs) for direct workers than 'employment' (both total and direct 

workers) maximizing programs. As previously explained, the wide wage differential paid between the U.S..and 

C0lbia accounted for the explanation of this paradox. A noticeable drastic change in the solution for 

COLPR 3 is that experienced in the accumulation 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 CT, the sector generation of net foreign exchange varies fro 

a low of 17 million U.S. $ for the "profit" maximizing solution -.o a high of 255 million U.S. $ for the "La­

bor" maximizing program. This apparant inconsistency of the model In simply explained by the fact that in 

COLP 3 investment activities were included in the odel and since it vas assumed that all fixed capital (ma­

chinery, 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 subo­

dels and solutions. Also, if we observed the macro variable magnitudes correponding to the asiount spent In 

capital for expanding processing capacity, it can be noticed that it is negatively correlated with the net 

foreign exchange macro variable, as one increases the other variable decreases. 

Table C8 presents a comparison of three solutions for COLPR 3 with alternative working capital constraints. 

An it can be noticed, workin capital is binding the three solutions. Again it is worth to focus our atten-
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COLPR 	 3 -V(1975) pti -- Solutions iaith UnII lted Agricultural 
Mate ial and Alternative Working Capital (WK) 

Kn6b. e o iv e F mtic mM 2 V0r0aria le 

Millions $ Millios $ Millions $ 

Descriptiou Symbol 
Val,,e Added (kf-llions US$) VA 899.58289 1014.39023 1042.86642 
Epkloynent of Direct orbers 

(a 's 110150. 121305. 140122. 
Total 	Bqrlo)icent ( /ra 1 0 13805. 156941. 175486. 

working Capital (MfliUis Us) wK X5,o__/ . 
Payents to Labor (Millions i$) IABCE 202.85003 250.02643 250.21691 

Returns to Capita-l & Management 
(HIlli=na Ue) P 645.28596 695.05146 722.86099 

Sup2ics (I.'llicrz US$) S 187.25377 247.55625 297.84196 

Fixed Capital (rullions Us$) FC 682.16372 828.90866 . 951.72771 

IrS-llei Capacity of Electric 
Motcrs (F2) lip 515101. 595861. 597119. 

142t Fciv-gn Enhgdxq4 (Millions US$) FX -247.62043 -149.63033 - 12.60938 
fU,72uc Feedstuff by-products 3 

(i."llicns USt) AG141V - 77128 - 66.83162 - 66.83162 

Surplus Inedible Tallr by­
p .s (:.Cillicc s $) 3 AG164V -46.10345 - 46.10345- - 46.10345 

S-Zi.-luz Hidw %y-products. 
(.Ulions US$) A0162V -49.6947 - 49.694Z7 - 49.69427 

Capital for Expanding Processing 
Capacity (Millions US$) FIXCAP 252.35436 300.0250 422.84255
 
/ Cc.npai'sed prccessing activities representing: (1) the existing 1968 Colombian technology, (2) alternative foreign


echnologie- from various countries at different stages of development, and (3) investment activities for expand­
of all 48 agro-industries in the model.tng processing capacities 

The negative sILn Indicates 'earned' foreign exchange, i.e. it is added to the FX raw. 
Unused (surpl-r) by-products equivalent to tctal (poential) sector production of the specific by-product minus the
-amtit" G 'y, bY -Pr-d-tutilizedby other sector industres (aner-indu~try oJtor may be anterpretedconsumptt 	 as 

t3- Te n e secto7to producei these ea:ntc of by-products (a deficit gap ormeasureof inefficiency
77 



tion to the net foreign exchange variable. The vaid of this variable is higher, when the working capital, 

which In a resource binding the solution, is at its lover restricted level or 365 million U.S. $. Then 

if we relax this restriction i.e. we allocate more working 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 ccodity prAuction increases and when processing 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 variable. Some changes in the level of 

codity production and ln the activity mix can be observed fro the results obtained froi the different 

opti-- solutions maximizias different objectives, especially the results from the "D/PW" employment (di­

rect workers) maximizing program. 

Table 9, Appendix C presents the level of activities for the different solutions of COLPR 3. In table 

10, Appendix C it is presented all shadow prices for exhausted resources for the different program solutions. 

It is interesting to notice that for a few solutions, for example, those maximizing employment (MDW) and 

profits (P) the available trained labor force (LTD) for region 'D' is exhausted, hovever, the value of its 

shadov price remains equal to zero. This is explained by the structure of the model in which the regional 

activities are structurally constructed the same, i.e., all input-coefficients are t-ttly the sme, except 

for the labor coefficients which although of the same magnitude are qualitatively different since each re­

gional activity empl6y "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 

program after finding all trained labor in region 'D' completely exhausted, thus change the level of com-
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modity production to another regional activity without altering the solution. This is to say that there 

"alternative" mix of regional activities which gives the same program solution. On the other hand, the 

total trained labor (national basis) constraint is exhausted in the total employment (D-7O) maximizing 

solution. However, the program sbavs a shadow for this resource equal to - .58608, indicating that there 

is no alternative factor substitution (since all trained labor is exhausted at the national level) and by 

increasing the resource base by one additional trained labor the objective function increases by .586081 

which is a little more than half a man-year employment. 

Coparison of Optimum Solution for 1968 and 19T5 Submodels 

For planning purposes a meaningful comparison is between programs in different years with the same ob­

"-cive, as well as the trade-off between policy objectives amoung individual planning strategies. In ta­

ble C9, ClC and Ci it is presented in a comparison of the results of five maximizing solutions with differ­

ent policy objectives for the base model in 1968 and in three differently structured submodels in 1975. 

These three submodels or variants can be also viewed it as thxee alternative planning strategies as follows: 

(1) sutmodel COLPB 1 (1975) represents an extension of the same proce.sing sector structure prevailing in
 

!,E8, of course, with expanded resources; markets and labor force, cut with the same 1968 processing capa­

cities; (2) sutmodel COLPR 2 (1975) open the door to foreign technologies not currently existing in Columbia 

tu be included as a possible alternative for planning purposes, and (3) COLPR 3 strategy goes e step further 

and in addition , allo.'s for tLe allocation of unlimited foreign exchange to import fixed capital goods 

(industrial mnchinery, etc.) for expanding processing capacities to meet the needs of 1975 Colombian markets. 

79 



8tratex 1 (Includes only existing Colombian Techmology) 

- As we can ob#rve from the data Preseted in table C9. the level of the major policy vatiable remins 

about the am for all solutions with different meximiing objecti.es. The level of production or processed 

cmodities skzds only very minor changes. mainly because of the large nunber of bir-An processing con­

esints in the ldel. The proportiocal increases fro 1968 to 1975 slightly varlee from one solution to 

the other, and their annual rate of growth, berely surpasses the ann population growth ef 3.26. Only 

the net foreign exchange earned by tue sector shows sme substantial gains, and of course this is due to the 

fact that exports are forcad Into the system at predeterminid levels, simply indicatfng either good expor 

possiblitLes or over estimflon of our foreests. Since exports of green coffee are by lsrge the major for­

objective 

eig exchange earning cmodity of Colombia and exports uf other processed oditie,, like refined suF­

and lint eottcn are also Important foreign excnsge generators. The processing sectre by itself In more 

than self-sufficient in its foreign e3chane requirments. 

CttateW 2 (Including Foreim Alternative Technologies) 

The data presented in table C10 abow technolog i ats of the various runs with different 

functions. The level of the macro variables (major policy objectives) vary consideablyamoung solutions 

with different objectives and betreer progra s in different years with the same objective function. Pro­

daction of processed ccmmdities, expressed in terms of 'value added', increases by 54% between 1968 and 

1975 in the'value adde-' # mad by 5P5 in the 'returns to capital and maamwent' maximizing solutions, re­

spectively. Total amployment between the two years increases up to 58 percent in the program neximizing 

'total employed' and the eplogment of trained labor in processing inustries is increased by 51 percent in 

8o 
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Tobie C9. C04priscn of Major Policy Objectives in Optizmi Solutions with Different Objectives between Base- Year 19682/ 

ard 1975 (COLPR 1 Variant) 3/Solutions 

O ive Function Max.Value Added Max.Eployment 
of Trained Ipbor 

Max. Total 
Emloyment 

Max. Pay-
ments to labor 

Max. Return tt 
Cai. -al & -nageeni 

Major Policy
Objective 

1968 19175 £.1968 
inc. 

1975 % 
inc. 

1968 1975 % 1968 1975 % 
nc 

1968 i'r'- %
inc 

Value Aaded '/dll&as U.S. $) 561.27 756I1 35 561.01 755.90 35 557.82 755.90 36 558.08 756.46 36 561.27 753.57 347 

EBployment Trained labor (maVYrs.) 125006 170280 36. 125006 172960 38 124928 172960 38 124928 172823 38 125006 170780 37 

Total mployment (HaD/Yrs.) 149287 205893 38 149287 208457 40 149462 208457 39 149462 209332 39 149287 205528 3 

Payments to labor (Millions 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 33 

Returns to Capital &Management 
(Millions U.S.$) 391.44 523.78 34 391.4 523.44 34 388.13 523.44 35 388.13 523.30 35 391.44 524.15 34 

Net Foreign Exchange 
U.S. $) 

(Millions 
288.17 j41,.80 160 288.17 461.E6 60 285.29 461.66 62 285.29 451.66 62 288.17 464.41 61 

2' 1968 Base model with restricted agricultural raw materiel with nliLz-ted working capital and with processing activities at about actual 
1968 Colombian production levels. 

" Camprised only processing activities representing the existing 1968 Colombian tecbnology, with nliimited Agricultural Raw mterial but 
Restricted Working Capital (4K) at $457 Millicns. 
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Table C1n. C uparian ct MaJor Policy Cbjectives in Optimum Solutions with Different Objectivea between Base-Year 1968 ­

and 1975 (COLPR 2 Variant) V/ Solutions
 

Max. Total - Ix.Pay- Max. Return tojObetieFucio a. Value Added Max. Bployment
Obetv acinor Trained labor Rnulomnent merits to labor Capital & I.'--!agemen4 

Majs"Plc 8 195 j 1 8 1975 % 1968 1975 % 1968 197 8 :%71 

ibjective inc. i i. i-.
Value Aaded (Miion U.S. *56)., 866.34 54 561.01 806.47 4 557.82 804.52 44 558.08 668.09 20 561.7 850.34 521 

Employment Trained Labor (len/yr..) 125006 138126 10 125006 189023 51 - 24928 185709 49 124928 11653 -7 125006 140172 12 

Total D loyment (MJn/Yro.) 149287 175994 18 149287 23351.0 56 149462 236338 58 149462 153628 3 149287 17441 17 

Payments to Labor (Millions U.s.$) 122.40 198.6b 62 12.30 178.09 46' 122.90 196.72 60 123.00 254.02 107 122.40 177-.36 45 

(millions U.St i91.e M 6117 56 391.44 574.48 47 388.13 557.64 44 388.13 351.72 -9 391.44 624.43 CO 

UB$ 
U.et 288nEchne(lin.7* 461.55 60 288.17 461.66 60 285.29 461.66 62 285.29 -462.58 62 288.17 461.80 60 
NtF igxhne(Millions 

~/1968 Base viodel vith restricted agricultural raw mterial with unlimited. working capital and vith processina activities at aboit actual 
1968 Colombiam praoductln levels. 

"f Coprived processing activities representing both the existing 1968 Colombian technology and alternative foreign technologies from Various 
cotmtries at different stages C developant, with Restricted Working Capital (WK) atc$457 -Mllins and Unlimited Agricultural Raw Material. 
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the pr , maximizing 'direct worker empLyyment'. Returns to capital and management increase up to a high 

60 per!-nt, of course, ii the solution maximizing this objective, and finally the net foreign exchange in­

creases to 60-62 percent for all the different solutions, or about the same than in the submodel COLPE 1, 

i.e. before introducing the alternative foreign technologies. The solution maximizing 'payments to labor' 

of course shows the greatest increase in this xarlable, up to 107 percent between 1968 and 1975, as vell an 

some extreme pradoxically changes (decreases) in the employment and other major objectives. As previously 

mentioned, this is due to the fact to the wide wage differential between Colombia and the United States 

which is explicitly specified in the technical coefficient representing the monetary payments to labor of 

each processing activity of the model. Hence, the results of the solutions maximizing this objective func­

tion will be 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) appears to be the ones who offer more stability tu the system from the standpoint of view in 

co--prdmizing all the different policy objectives. 
This is to say that th-tse solutions show a consistent
 

substantial growth in Fll macro variables, without any substantial sacrifice in the growth of any of the
 

major policy objectives.
 

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

It is interesting to.notice that by relaxirg the restriction imposed by limited processing capacities,
 

in addition of having the alternative to select different technologies, allows the processing sector to
 

expand considerably from 1968 to 1975. The data presented in table CIl shows that by maximizing different 

objectives, of course, in different programs, we can achieve the following goals: Production (value added) 

83 



T "ie Oli. Conperis of MJaor Policy Objectives in Optimum Solution with Different ObJeotives between Base-Year 1W8 
and 1975 (COLPR 3 Variant) Solutions 

etiveFuntionKaFtrTrained Max__Value Added 
95ployment 

Max. &ployment
labor 

Max. Total max. Pay-
ments to labor 

hx. Return to 
Capital & R!nageen 

0ajorP lcy 1975 1968 219681975 1968 1975 1968 1975 % 1968- 1975 

in.In.tn -jbeci~ 

Value Added (Millicns U.S. $) 561.27 1014.39 81 561.01 756.83 35 557.82 841.33 51 558.08 703.94 26 561.27 1000 58 n7, 

Employment Trained labor ()kv'yrs.) 125006 121305 -3 125006 224678 So 124928 224660 So 124928 L05861 -15 125006 144662 ij 

Total Zpqoymext (Hlf -'Yrs.) 149287 156941 5 149287 266393 78 149462 274288 S4 149462 145498 - 3 149287 173701 161 

Payments to Labor (Millions U.S.$) 122.40 250.03 IC4 122.30 180.42 48 122.90 210.47 71 123.00 299.46 143 122.40 2Q5.76 68 

Returns to Capital & Management 
(Milliocs U.S.$) 

Net Foreign Exchange (Millions 

391.44 695.05 78 391.44 519.25 33I 388.13 566.45 46 388.13 339.93 -12 391.44 739.05 r9 

U.S. 2)288.17 149.63 -48 288.17 46.19 -84 285.29 30.32 -89 285.29 254.79 -11 28.17 3.6.99 -94 

/ 1968 Base model with restricted agricul zral raw mater with um1ainted working capital id at abcut actuali rith processing activities 
1968 Colombian production levels. 

_2/ Cacqzpied processing activities representing: (1) the existing 1968 Colombian *teclmology, (2) alterTAtive fcreigd technolcgie from 
various countries at different stages o! development, and (3) investment activities for epanding processing capmaitiae o .ll 48 agro­
industries in the model, with Unllt,1%ed Agrumtug1 Raw )kterials and Restricted Working Capital (WK) at $4-97 Millions U.S.$. 
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between 1968 and 19T5 way be!incre.sed by 81 percent; total employment may be increased by 8l percent; 

employment of direct workers in production (trained labor in processing) can be increased by 80 percent, 

and the returns to private capital and rznagement can be increased by 89 percent. It is also interesting 

to notice that the levels of the six macro variables or policy objectives shown for any one solution, vary 

considerably much more between years for this strategy than in the previous strategies solutions. For 

example, in the value added maximizing solution, the changes of the magnitude of the policy variables 

ranges from -48 percent for the "net foreign exchange" variable to a high of 104 percent for "the payments 

to labor" variable. In COLPR 1 submodel the percentage changes in the growth of the macro variables from 

1968 to 1975 ranges from a low of 34 percent (returns to capital and management) to a high of 60 percent 

for the foreign exchange variable and for the value added -aximizing solutions of COLPI2 the changes in 

the magnitude ranges from 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 

1968 and 1975 which characterized all the solutions of this submodel. For example, the level of net for­

eign exchange earned by the processing sectc. in the "private profits" 2/program declined 94 percent from 

288 million U.S. $ in 1968 to a low of only 17 mill-q in 1975. Although the absolute gains of foreign 

exchange ia greater in 1975, due to increased level of exports, the net balance 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 will take place only during 

this first year of expansion of the sector. 

n,= hereinafter, we are going to start using interchangeable (a) "private profits" for returns to 
clpital 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 (Subsodels) for 19T5 

In the previous chapter, a brief intra-strategy comparison amoung five different major objectives vere 

presented. Table C12, shows a comparison of the results obtained from optimo=m solutions maximizing three 

different objectives for each one of the three distinct subacdels or strategies. For the sake of brevity 

and clarity the nmber of objectives to be compared from now on have been reduced from five to three ob­

jectives as follows: Two objectives representing "public goals" (representing also major goals of the 

Colombia National Plan) namely increase of employment and production (using the "total employment" and the 

"van-_- added" maximizing solutions, respectively) and a private soal, k.e. increase of private profits 

(using the "returns to capital and management maximizing solution).Y
 

It is quite apparent by vhat the data in table C12 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 from strategy 3 and the specific objective they choose. Since the sim­

plicity of the above mentioned approach, which disregards any other political and economical consideration 

to the achievement of just one-specific bak, appear unrealistic or not likely to be pursued except under 

highly regimented society.-A 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 nother strategy or dave'. 

lopment policy. The selection of the more adequate strategy-objective will be latter treated in this paper. 

We can also conclude based on the date.presented in table C12, that if we follow a one-objective policy, 

4
2/ These were the same objectives used n the decision-making analysis of the Agricultural Sector. For a
 
detailed description of analytical techniques in selecting planning strategies for development, the
 
reader is referred to the following working documaents. Daines, Samuel, et. al., Analytical Working
 

Document # 6. "Partial Implications of the Analysis for Decision-asaking in the Agricultural Sector.
 

21 For symple, to concentrate only in the expansion of industrial output during a certain five-year plan.
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Table C12. 

Comparison of the Impact of Three Alternative Strategies on Three Different Objectives of the Processing Sector (1968-1975) 

Staey(1968 
Strategy 1 

Colobian Technology) 
Strategy 2 

(Introduction of Foreign 
Strategy 3 

(Introduction of Foreign Tec 
Technologies) nologies plus Allocation of 

Capital for Expanding Pro­

(a) Total Bmplo c-mnt 
O_____ti__e___ cessing Capacities) 

lotal Enployment Mx. Sol. 
rotal Emplc.nent Max. So. 
Aboolute Difference 
Percentage Change (+ or = 

(1968 
(19r7 

) 

149462 
208457 
56-

+ 39% 

(MAVears) 
. 
nt 

(increase) 

149462 (Mn/rYears)
236338 . 
9 

+ 60% (increase) 

149462 (Mw!Yeers)
274288 f 

2 a 
+ 84 % (increase) 

(b) Produclion (Value Added) 
Jalue Added MAX. Sol. 1968) 

ualusAdded Max. Sol. (1975) 
561.2'7 
756.81 

(M"I'.oB US*) 
" 

561.27 
866.34 

(MfIlioms US$) 
" 

561.27 
IC14.39 

(Millions US$) 
-

bsolute Difference 195.54 - 305.07 - 453.12 " 
?ercur-tage Char.ge (+ or - ) + 35% (increase) + 54% (increase) + 81% (increase) 

'c) ?rvte Prcft 
Private Prcfit Max. 
Privmte Profit ax. 

-

Sol. 
Sol. 

(1968) 
(1975) 

391.44 
524.15 

(Millions U$) 
" 

391.44 
624.43 

(MIIons US%) 
" 

391.44 
738.05 

(Millions US$) 
" 

Absolute Difference 132.71 it 232.99 " 346.61 " 
Percenatge Change (+ or -) +34% (increase) + 60% (increase) + 80% (increase) 

Production Cbjective 

Returns to Capital and Mnagament Objective 
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strategy No. 2, id far superior than str-zegy I in reaching higher level in zae ma;.itude of any single ob-

Jective. It is important at this point, to recall the attention of the reader to the fact that a very im­

portant policy goal (objective) namely the "conservation of f6reign exchange" is excluded from the data in 

table C12. and is precisely one of the major weaknesses of the strategy No. 3, na=cly the drainage of for­

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

Comarison of Gains and Losses and Trade-off Between Specific Ob.lectives for Alternative Proerams and 
Strategies 

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

solutions for each individual strategy or submodel (see tables C9 through Cll), at 
well as between stra­

egies (see table C12), when only a single object' e at the same time was analyzed. Considering the fact
 

that most development plans have multiple goals, we have developed three additional tables, 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 different maximizing programs had on specific objectives 

another analytical dimension or measuring stick is added to the process of evaluating the desirability of
 

each program and strategy. 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 determine or at least to postulate for each
 

strategy which 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 (program-strategy) which presum­

ably meets more adequately our over-all multi-objectives development plan. For a detailed explanation of an 
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analytical technique on the selection of development strategies, the reader is referred to Analytical Working 

Document number six.l/ In table C13, it is martzed the relative gains and losses, as well as the trade­

off between objectives resulted from comparison of solutions of three maxiizing programs under strategy 

No. 1. It can be observed in this table that only two programs are ceorpared at one time. For example, 

when the programs maximizing employment and production are compared (first lin) we can notice that the a­

ployment 'generatedby 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 reducei by 0.91 and 0.34 million U.S.$, respec­

tively. It is interesting to notice that if we select the program maximizing production over the one maxi­

mizing employment, for each mil-icu dollar increase in the value of production we have to give up employment
 

amounted to 2818 man-years and for each million dollars increase in the private profitr (return to capital 

and management) we must sacrifice employment for 7541 man-years. These figures represent the trade-off or' 

exchange rates bet-een objectives that conttitute losses (sacrifices) or gains (benefits) that the planner 

2
must take into condideration in selecting any specific program or scrategy / The second comparison, be­

tween programs maximizing production vs maximizing private profits indicates that using the former we ob­

tain slightly higher employment and value of production with a minor sacrifice in the earning of private 

profits. The last comparison between the maximization of private profits vs employment shows a reduction of 

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

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

/ The gains (benefits) or losses (sacrifices) are expressed in the context of relativity implied by the 
comparison between two program solutions and are always expressed in terms of the units in which the 
objectives are quantlfied in the programs. 
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2/ 
" 

Table C 13. TRADE OFF BETWEEN JECTIVES RESULTING FRU' , ALIMMATIVE YAX- _iZIrG PROGRAMS UOlM STRATMY I, 1S,7 

muwJTI.,TBJIVE C@mPARISI& ".LCY 	 PJ j PR T 7ITS- I 
3 c-m~Usa 	 Kx/Years) U.S. (M._ U.S.• MIZIN PROG 	 (Ya (Hlli= $) nc-- ;) 

1. x. Total 5--nIcy.ent vs. I4Ax. Prcduction (Value Added) 20457 vs. -5E93 755.9G vs. 75-91 523.44 vs. 523.7E 
Gains or Losses (+ or -V + 254 - 0.91 - 0.:;4 

Ratc. of Dr.plq=bnt to Production rr Private Profits A/ N.A. +25E4 r -0.91 2l -- r ,4.34 541 
-218 man-yr 	 per 1 mi1l.$ I.. ,MU- r 1niU$Traie off or .iec-ive Exchanre Rates (+ or -. 

_of Production c :erivate Profits
 

2. 	 Ih. Producticn Value Added vs. MoiX. Private ProfIit- 205E93 vs. 205522 -:7.21vs. 753.5', vs. 524.1, 
Gain- or Less (+ or -) + 37 + 3.2. - .

Mttio of 'lue Added to Private Prots or lo r t 2nt_/+3.24 t +J. = +.OLo 	 !.A. .- 3.24 . -o -. 

Trade off or O.ective Exrliane R-tes (+ or -) 	 690--, rs, and lman-;tr. !E.A. 1-8.7, Iffl1.;of Product. 
or 1 mill and 113 ran-yr. jr mniln. sf ProfIts 

3. 	 I;x. PrivatA, Profits vs. 1hx. Emlo,-=ent 20:52S vs. 2C84Y/ 753.57 vs. 755 . 9 524.1t vs. 523.4-
Gai n s orLozs (+ or- -2.33 i, + 0.71 1 

Patic of f'rivate Profits to --aloynernt or Producti 2/ +0.71 4 -2959 = -. 00024 +0.71 , 2.33 -. 72 i I.A.
 
Trade off or Oh ective Exchaow Rates (+ or - 240 d iasIeja-yr. 72 raA. 
 _er_1_____-.A11 Mill.$ per 	4168-n-- of Production (VA) 

lyr. 	 ----

Mt. 	 = Not Applicable 

Comprised only processing activities representing the existing 1968 Colombian technology, vith Unlimited Agricultural Pw Material 
but Restricted Working Capital (WK) at $457 Millions. 

I 

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

2_ 	 May be interpreted in either way as the sacrifice made or the benefit obtained in tading units of measurement or value of the
 
specific objective being considered.
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and employment maximizing profit 4xmising program. Betveen the other two programs, the selection of 

either one has to be influenced to a great extent by the degree of Importance given by the planners' pre­

ference for any specific goal. Hovever, iZ appears to us that the gains in employment is of greater mag­

nitude that the combined losses in production and private profits. 1 / 
The ccmparison of the three maximizing 

solutions of strategy 2 presented in table Cl, ahove by far more contrasting results than under strategy 1. 

The emplov!rt maximiirng solution offer substantial total e-ploynent opportunities than the other two, al­

though its level of production and profits is much lover than in any of the other two -aximizing programs. 

The production maximizirg programs offer more employment and, of course, higher level of value added that 

the private profits solution, but of course, less returns to capital and management. Nov e.- an, the ques­

tions we sho-.ld ask ourselves is if the magnitude of the gains in employment merits the sacrifices that we 

have to make in obtainir g less production of egricultural products and diminishing the incentives (less pro­

fits) to the private entrepreneurs. 

For purpose of this paper, let's arbitrarily select the production maximizing pro,re:.1 for Strategy 2. 

The compariscn cf the results of the maximizing programs under strategy ' ar-. even furthe, more stri­

king than those under strategy 2. (see table C15). Under the employment maximizing program, employment in 

man-years, in substantially higher than if we choose any of the other two objective functions. However, 

the losses in both o-:-put (value added) and the private incentive of accumulation of profits is much more 

lower than in the former two strategies. The production maximizing program only offers gains in value 

added, while the private profit maximizing programs shows gains in two of the three objectives when ccmpared
 

/ his of course, is a very subjective approach to the selection criteria.
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zo either one, the employment or the production mailmizing programs. Hence for strategy 3 we choose 

again with a degree of arbitrarines the private profit maxlmiring program, bteause (1) production reaches 

a high figure of 1 bLlion dollars and (2) of course, t: incentive offer to private -apital is greater 

than in the other two programs. The losses in employment, when compared to the "employment" progrsm ar6 ad­

mitte4 areat but are still lese than in the "production" program. 

Finally, after selecting a program vhicb maximizes a specific objective for eah of o%= three strate­

gies, the tiresome process of elimination-evaluation reaches an end and we must now select the stragegy to 

be followed by pztential planners. Zn previous chapters, when the data presented in Table C12 vas analyzed. 

It was mentioned that all programs under strategy 3, considering only one objective at th&. time, were evar­

whelmingly more favorable, but vit' thm disadvantage that they exhausted almost all the foreign exchange 

reserves. Consequontly programs under strategy 3 deuregard the necessity to invest in the infrastructure, 

beavy industry and other sectors of the economy, since the conservation of foreign exchange for the im.­

portation of fixed capital for other sectors It net of prime importance. Based on the above-mentioned fact 

it appears that the priduction tvalue-adhed) maxmizing program under strategy 2 (allowing for the intro­

duction of foreign technologies) presumbly ould fulfill more adequately our overall multi-objective, bypo­

thetical developing plan. Adittedly our selection offers much less employment possibilities than any maxi­

mizing program solution under any other strategy, but this costly sacrifice is in turn offset to a certain 

extent by better balance mong all three alternative objectives as vell as better conservatfon of the nat 

foreign exchange generated by the processing sector. 
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Criticism 

Admittadly the model bas a number of shortcings and Imperfections in it yet. Sme of these are of 

mor Importance and easilyr correctable, while others are conceptually more important and should be car­

rected in further nodifications of the an1 is. Probably the most Important shortcoming of the model is 

that the external components of the model i.e., export and import activities, are structurally independent 

fro the other components of the model. This is to say that the production and trade activities are not 

futerrelated through codity balance equations. Since all exports are forced into the solution by means 

of equalities, i.e. the level of all export activities are equal to their respective external constraints, 

hover, it may happer that the domestic production level of the specific commodity being exported, is at 

a very low level or even at zero level. This was the case of "green coffee," which exports were at the 

world market level while doestic production vas neglivible or at zero level in the run for 1975 (COLPR 1). 

This could not happen if the system of constraints and activities were expressed in physical units related 

to each other by comodity balance equations. As previously explained, the difficulties in adjusting Is­

port, export, and domestic prices to ore comon price (dencminator) vas our prime reason for citting the 

canodlty balance equations. Export resttictions (exhausted) do not show a shadow price, either because 

of the absence of the corresponding commodity balance equation or maybe because they are restriction-equal­

ities. The regional labor constraints are redundant in the sense that they are not actually binding the 

solutions, while the "national trained labor force" does bind som of the solutions. This is explained by 

the fact that ane of the "national activities," only utilized labor from the national labor force constraint 

and not proportionally from each region.(see recomendations below). Processing capecity constraints were 
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not regionalized, thus veakening the real effectiveness of the model in general and of soe of the resource 

constraints in particular. There are also innumerable changes and minor adjustments that conceivably could 

be a s in particular vith respect to the determination and/or calculation of the technical coefficients of 

all the Colmbian processing activiti.s, in the alternative processing technclcgy and in the nethodology 

used in calculating and estimating processing capacities, markets, trade, labor, etc. Soe of these changes 

undoubtedly vould affect the solutions of the different subeodels of this analysis, others vould affect the
 

solutions of the different subdels of thIW analysis, others hovever, vould have little or no effect al all. 
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Conclusions
 

The analytical results presented in previous chapters are illustrative of the essential features of the 

model, hovever, they can serve no more than as a point of departure for further improvement of this analysis. 

Probably the most important contribution of the model is tc constitute an important analytical tool to as­

sist planners in the elaboration and evaluation of overall agro-industrial development strategies. In ad­

dition, the model facilitates analysis of some policy questions and objectives, in particular the following: 

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

b) The impact (effects) of alternative technologies oa major policy objectives (production, asployment, 
etc.) 

c) Foreign exchange geeration/conservation. 

d) Efficiency in by-product utilization.
 

e) Short-term (vorking capital) and long-ter (fixed capital) requirements of the processing sector. 

f) Employment possibilities, total emloyment and for trained vorkers 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 ith 

relatively minor modifications the results can be substantially imprt' -1. In addition the model can be 

used as a component of larger models in which the interrelationship of a.l sectors of the econoy can be 

fully analyzed. 
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Recozendations
 

The specifications of the model could be improved by including regional limits of processing "capacity. 

-gredetemined by the existing installed capacity in each region. These restrictions can be rcughly esti­

ated from the data compiled in Tables 3 and 4 of General Working Documents 1 3F and P 3D, Part 1, respec­

tiTeoly. Clerical shortage and computer cost (by considerably increasing the number of rov3) vere the major 

limiting factors for excluding these restrictions fro the 1968 modal. Processing activities should spe­

cify technical coefficients measured in physical units in addition to the once in monetary terms, in order 

that the input-output relationship between the agricultural ray materials and the production of final pro­

cessed products and by-products ctn be properly quantified in physical units which are not subject to the 

problems of price adjusting and inflation. Then. ccodity balance.equations (in physical terms) can be 

specified for tL coodities traded in the sector (for bo$h processed products and essential agricultural 

raw materials). In this way the export and Impart activities are interrelated with the corresponding pro­

duction activities in the modrl. 

Processing activities which are specified at the natioual level (because they are located all over 

the country, like bakeries, breveries, etc.) should not only utlize labor from the national labor force, 

but also proportionally fro each individual regional labor force. In this way the rettancy of the re­

gional labor constraints can at least be atenuated if not copletely eliminated. It is simply suggested to 

restructure the national processing activities so they will have a labor coefficient for each region, the 

sm of which will add to the total national labor employed by that processing industry. These coefficients 

are simply 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 reionalization of processing capacities earlier sugested, wil also help in 

solving this prohle. 

The above recoendations actually represent relatively minor changes in the structure of the mdel but 
do more reasonably reflect the structure of the Colombian processing sector. On the other band, the addi­
tion of many roys (restrictions) vill considerably add to the ccmputer cost of each run as wen as the 

clerical requirenents in making the suggested changes. 
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SUKKAll OF MATRIX
 

SYA33i. RANGE COUNT IKNCL.RH3SR. 

z U.S$ THAN .000001 

I .0,)033L THRU .000009 

• .OtOOLO *000099 

w .UOtdO .000999
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E LOvO)J.OOJJJL 100,000.0OOO0 14
 

F 100,03o. iJIt 1,000,000.000000 16
 

G GR=ATFM THAN 1"000;OCOOOOOO 2
 

MINIMP4 " .30OOO -0z MAXIMJM - .464830E+0* 

125. 



Thin alppend~ix is camrnired of two parta: a) a desoription of the namenclatue usned In assioing symbolic nmm (sybols) to the 
activities and restrictions, and b) a oomputor printout of the 1inear~ogrammng mtrix. 
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APFMIX B (PART 1) 

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

Since the MPS program restricted the naps of the columns and rows of 

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

derived:
 

Production Activities
 

The first seven characters ( or six for some activitiei) 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 oxiginated. 

Last Digit 

2 1968 U.S. average (based on 1968 Industrial Census) 

3 For AID (U.S.) representative establishment (AID Industrial 
Profiles) 

4 For France (U.N. Industrial Profiles) 

5. For Japan " 

6 Yugoslavia " 

7 Israel " " 

8 Latin America " 

9 Afrida 



The digit "1" was reserved for Colombia, but since the these activitios
 

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

numbers. 

N Stands for national activity-for those processed products 
which are actually produced all over Colombia without any 
particular regional specializations such as bakeries, brew­
eries, etc. 

A-H Stands for the regional activity of the specific region
A through H.
 

For example, MEATPR2 stands for meat processing plants with the U.S. averag& 

(census data) technology and MEATpRC, stands for the meat processLng plants 

(activity) located only in region 'C'. The non-industrial activities, 

those whose production takes place at 6he farm or in non-registered 

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 CAFEistands for coffee hulling (processing) at
 

the farm levek (or in nan-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 1/0 coda of the industry followed by the letter 'RIfor agric­

ultural raw material (such as wheat) or followed by the letter 'P' for 
processed product and the number '1' or '12' indicating -rocessed 
products originating at the first or at the first and second stage of 
industrialization, For example lint cotton, '1' stage; cotton yarn, 
'2' stage; but'lint cotton and cotton yarn '12' are at both stases of 
industrialization. 



Finally, the investment activities aymbols are just the letters 'INV' 

for investment followed by the I/O code of the corresponding industry. 

Restrictions 

The nomenclature of the agricultural raw material availability, proc­

essing capacity, markets, non-indstrial production and trade restrictions
 

are very simply as follows:
 

The last four characters stand for the I/O code of the industry 
followed by the letter 1V' for value. The first letter or the first 
two letters identify the type of restridion. 

PC for processing capacity, like PClO3V, etc. 

M " market 

" N non-industrial production (equality) 

EC " exports ( at predetermined levet) 

I" imports (only for 1968) 

AG " agricultural raw material availability 

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

Other restrictions are as follows: 

FX for foreign exchange 

W 	 I working capital 

The economically active labor constraint symbol ip formed by the 
letter 'L' for labor and the regional letter 'A-L' or 'N' for natinnal. 
For 	the trained labor force the letter 'T' follows the 'L'. 



Apnweixx B (R-rt II) 

il1thenatical Progzmng (i'Z) was used for solving all programs. One uneful feature of the syvten ia the printout of the mtrix 

column by column as sho n in the following paogs of thin appendix. An alphanumeric code of up to eight character Is uned to identii'y rimm 

and columns. (The codes are defined in Part I) This matrix is producod by the computer uhan the TRI'.OL statenmnt is includod in the 

control progro. The TRAIICOL is a duplication of the matrix compiled by the coputer from the input data. This is aLzo very helpful 

in tracing down errors.
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LB 
LTB 

LTC­
0 

LTD 
LN 
LTN 
LE 
LTE 
PC1IOV 

PCI12V 
PCIL3V 

A4110V 
.4LIV 
IZV 

1113V 

1.30030 

, 
. . 

. 
1.00000 

". 
1.00000 

oI 
. . . 

... 

. 
00000 

.- . 
. 
1.00000. 

, 
1,9000 

1OV 
.MILV 

112V 
:00000 .H13V 
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PI4Lc PICKLEC FVDRYA FVDRYB FISHCAA FISKAG SEAPPC S. 

4A 

24TJ 
K 

LA33A 

-JLj O 
45.auJjO 
o4.3jdjj 

.J4jO 
.IJJjO 

*310 
45.06000 
64.3a030 

.19000 

.08000 

.21000 
121.69000 
155.73000 

.z000 

.11000 

.21000 
121.69000 
158.13000 

.22000 

.11000 

.22000 
251:36000 
300.55000 

.23000 

.13000 

.22000 
251.36000 
300.55000 

.23000 

.13000 

.41000 
85.97000 
108.60000 

.18000 

.11000 

VA 
EMPOW 
EMPTO 
WK 
LABOR 

3 
FC 

FX 
LA 
LT4 
L3 
LT3 
LC* 
LTC 
Li 
LT4 

.21J.)j 

.3IJj 

.2,1Ja 
1Pli.OJJju 

.26jO 
. 

.. 38J0 
4>.)1JJJ 

64.3dJJO 
.5.ODJJO 

.21000 

.5703 

.29900 
150.00000 

.26400 

.121.69000 

. 
. 

4.38000 
4S.06000 
64.38000 
45.06000 

.08000 

.5100 

.20800 
120.00000 

.04830" 
158.73000 

. 

. 

158.73000 
121.69000 

.08000 

.51000 

.20800 
120.00000 

G4830 
* 

158.73000 
121.69000 

. 

158:73000 
121.69000 

.07000 

.39000 

.21200 
980.00000 

300.55000 
251.36000 

. 
. 

300:55000 
251.36000 

.070'0 

.39000 

.21200 
980.00000 

* 
. 

. 

. 

300:55000 
251.36000 

.27000 
.17000 
.71900 

420.00000 
. 
. 

. 

. 

108:60000 
185.97000 
108.60000 
89.97000 

P 
S 
FC 
HP 
FX 
LA 
LTA 
LB 
LTB 
LC 
LTC 
LN 
LTh 

L 
LT, O . .000. 

- 300.55000 
251 36000. 

LG 
LI 

?:ILSV 
PCIL7V 
PCLXIV 
illW 
4 .15V 
41LIV 
4I1IV 

1.00330 
-
. 

* 

". 
1.0000 

1.00000 
. 
" 

. 
1.00000 

1100000 
.1.00000 

1.0000 

. 

. 
1.00000 

1.00000 
-

. 
1.00000 

2.00000 
. 

.1.00000 

PcluSV 
PC1l7V" 
PCii8V 
11I4V 
Iv 

MI17V 
MIIV 
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SEAPk., RICEqIN FLOURA FLOURC FLOURO FLOURE GRAINMC" 6 

VA. 
-40W 
A'fTO 

.41J.o 
. 85.glujo 
1J0.aJ2J3 

.17000 
26.74000 
37.43000 

.12000 
23.52000 
35.83000 

.12000 
23.5Z000 
35.83000 

.12000 
Z3.52000 
35.83000 

*L2000 
23;52000 
35.83000 

.20030 
20.08000 
24.10000 

VA 
EPOW 
EMPTO 

AK 
LAUJR 
P 
S 
PC 
HP 

.Ldjj 

.LLJJO 

.ZTJJO 

.LlJjO 

.118jO 
420.UJJJU 

.22000 
*03000 
13000 

.04000 
*25800 

400.00000 

.23000 

.04000 

.06000 

.04000 

.2002800 
320.0auoo 

.23000 

.C000 
.06000 
.04GO0 

320.00000 

Z2iooc 
.04000 
.06000 
.04000 
.28700 

320.00000 

.23000 

.04000 

.06000 

.04000 
28700 

320°.0000 

.22000 

.07000 

.11000 

.10000 

.74200 
..220.Coooo 

WK 
LABOR 
P 
S 
FC 
HP 

FX 
LA . . 

.62430 
35.83000 

.62430 
. 

.62430 
• 

..62430 
. 

.10850 
• 

FX 
LA 

LT% . . 23.52000 • . LTA 
LC • • • 35:03000 • 24.10000 LC 
LTC 
LO 

. 

. 
. 
. 

. 

. 
23.52000 

. 
. 

35.83000 
. 
o 

20.08000 
. 

LTC 
LO 

LTO 23.52000 " . LTD 
L:A L3.60JJO 37.43000 35.83000 35.83000 35.83000 35.83000 24.LOOOO LN 
LT' 49.91J30 26.74000 23.52000 23.52000 23.52000 23052000 20.08000 LYN 
U5 . . . . . 35.83000• LE 
LTE . . • 23.J2000 * LYE 
LG 10B.6030 . . "*. 
LT;Pl:LLSV dS.97JOI00k J30- . • . . . o LTGPCIIBV 

PC12LV 
PCL2VPCL25V 
l5 

41 1V 

. 
. 
.
10000 
* 

1.00000 
.
* 

870804ULVSTOOD121V 

• 
1.00000. 

. 

. 

:00000 
. 

1.00000 
. 

. " 

" 
1.00000 

. 

" 

1.00000 
100000 

PCIZIV 
PC124VPCI25V 
HIl8V 

II 
,LUV 
A125V 
A&L3IV 

.. 

. 
:.78000 

:82500 :azoo .a8500 :82500 r 
.600 
:86000 

.124V 
124VlOS 
L25V 

Aa124V , :83000 .83000 .83000 .83000 " AGZ24V 
GIL1V :13000- .17500- .1750- .17500-7 17500- .1.000- AG141V 
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GRAU44) GRAINME CEREALS CEREALC CEREALD FEEOOTA FEECOT8
 

A .,iJJi .2000o .40000 .40000 .40000 .24000 .24000Z*Vpd 20.JJ11 20.08000 90.OoOO0 90.00000 90.00000 
VA 

29.82000 29.82000 EMPKwd.. iiJJJo 24.10000 115.00c0 115.00000 115.000,O 48.17000 46.17000 EMPrOZ .0 .22000 .17000 .17000 .21000 .21000 I-r.LL73A 
 .. .70o0aooo O 
 .cb c .0000 .07000 L.1ft
L j.JJ .I10) 0 .26000 .26000 .'6090 .16000 .16000 PS .LJjJj .100UO .25000 .25000 .25000 .12000 .12000
Fc .,4Zjo .7423 .96900 .96900 .96900 .14900 
S
 

.14930 FClP 220.JJjJo 220.03000 110.00000 110.00000 110.00030 200.00000 200.00000 HP
;.uJ3.0 .10850 .
 . .02390 .02390 FXLA . . . . . 48.17000 .. LALTA 

29.62000 LTA
L3 . ­ 115.00000 . .2 48:17000 Le
LT- . . 90.00000 • . 29.82000 LT8LTC , 
 . . 90.00000 * LTC
LO 2'..13J0 .T i . 115.0CG0 .L .) . LD20.3oJJ 9000000 
 LTD

2:4. 1.jJJU 24.10000 115.00000 115.00000 L15.00000 48.17000 48.17000 L N LN' 2cu.-,djj 20.08003 90.00000 90.00000 9c.00000 29.82000 29.82000 LIT*24.10000 
 . . . ­ .
LT2 
 20.05000 . . . LTE'L251 1. 03j0 1.C3000 L 

PC125V
 
1.00000 1.00000 1.00000 .PC132V
3':1V 
 . 1.00000 1.00000 PClfeV
il32v. 
 2:00000 1:00000 1.000004141V .... 9132V

1.00000 1.00000 14.1V
AI ZV .463Jo .86000 . . .125V,';141V 1.40J- ..140Co-
 .3000
6. :63000 AGILV
 

AGL47
 



4PIA-PTFL3 


VA • 

"po0w

34-T3 

d4 
LA53R 

P 

S 

C 


FX 

LB 

LTG 

LC 

LTC 

LO 

LT9 

LA4 

LTI 
Pc129V 

CL3, 

PCL41V 

pcI6ov 
412aw 


4133W 

4ltV. 

416 V 

%SLZ9 

AGI4LV 

A;1"6V 

fiGJfOR. 


lFitiuJTG 

.24Uj0 

'29.dZjO

44.1 

.JLJ.2too00 

.07JJu 
*163JU 

,LZJJO 

.L)JJ 


ZO..JjJ

.41$0 

.


. 

4d.ltJJO 
89.8(jO 


* 

4.1 ifJo 

2l.di3JO 


.c 

1.0 1JO 

.
 
.
 

1.000.0o 

. 

:.JO0O 

MPSX RELEASE I HOD LEVEL 3 


FEEDOTD CORNHUN BREADNN 


.24COb .10oo .33000 

29.02000 166.67000 333.30000 

48.17000 200.00000 428.60000 


*23000 19000 
.07000 .03000 .11000 
.16000 .08000 .21000 
.12000 .04000 .27000 
.14900 .20000 .19900 

200.00000 400.00000 140.00000 
.02390 . .OObEO 
. . . 
. • • 
• • . 
. . .. 


48.17003 . • 
29.82000 
48.ooo 200.00000 428.60000 
29.82000 66.67000 333.30000

1.00000 

1:00000 

1 :.00000 . 

. I.100 

I1.00000 .. 

. 1 * 


:38000 
:63000 • 
. .ESO00 

.

. 

3READOB 


*33000 

266.67000 

400.00000 


.2ZO00 


.07000 


.23000 


.26000 


.49200 

200.00000 


400.00000 

266.67000 


. 

. 
*. 


400'.00000 

266.67000 


1:00000 


. 
• 


L.00000 


: 
, 


• 
. 

BREADOC 


*33000 

16.67000

L0.00000 

.22000 

.07000 


.23000 


.26000 


.49200 

200.00000 


* 

. 

.400.00000 

. 266.67000 

. 

400:00000 

266.67000 


1.00000 

• 
. 

1.80000 
€ 

. 
. 

. 

. 

PAGE 


BREADO"
 

.33000 

266.67000 

400.00000 


.22000 


.07000 


.21000 


.26000 


.49200 

200.00000 


. 
-

• 

• 


4 

400.00000 
266.67000 

400.00000 

266.670b0 


1ooooo 
• 
* 


. 
1.00000 

• o 
• 
• 

. 

-
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VA
 
ENPOW
 
EMPTO 
UK
 
LASOR 
P
 
S
 
FC
 
HP
 
FX
 
LB 
LTB
 
LC 
LTC
 
LO 
LTD
 
LN
 
LTN
 
,.,zl9V 
pCI3oV 
PCL41V 
PCI66V 
M129V 
M130V
 
N4oV
 
M166V 
AG129V 
AG141V 
AGI66V 
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BAA.JF CRACAKS CRACAKC CRACAxO CRACAKE CRACAKF SUGARC 9 i 
4AE4P3d 

LA.3R 

P 

? 
FX 
La 
LTS 

,Joo2o6.).j0O 
*PTa4*0.OJJJO 

, a 
jlJJO 

ejjj% 
J 

2tJG.UJJJO 

* 
*LC 

.3400o162.26030 
217.69600 

.K.22003 
.21000 
.05000 
.aOo 
1.42100 

200.ooo 
.18840 

217.69000 
162.26000 

.34000
162.26000 
217.69000 

.22000 

.21000 

.05000 

.ldOOO 
1.42100 

200.00000 
.16840 

.21.90 

.34000
162.26000 
217.69000 

.22000 

.21000 

.C5000 

.18c00 
1.42100 

200.00000 
*18d40 

.34000 
162.26000 
217.69000 

220CJ 
.21000 
.05000 
.180ao 
1.42100 

200.00000 
.16840 

.34000 
162.26000 
217.69000 

.22000 

.21000 

.U5000 
.18000 

1.42100 
200.00000 

.18840 

.32000 
73.18000 
93.84000 

.19000 

.07000 

.20000 

.27000 
1.45700 

830.00030 
.00300 

VA 
EXPON 
EhPTO 

WK 
LABOR 
P 
S 
FC 
HP 
FX 
LS.0030LB 

LTC 
LT-) 
IT3 

. 217•a.T6V0 
162.26G00 

217.69000 

. 

.• 

. 

• 93.84000
73.18000 

LTSLT 

LC
LTC 

114 
LT 
LT. 
LTE 
LT 
L1Z 

PC1.3v 

AC133. 

131V-
MlaiV 
AGL33V 

3142V 

40).uJJjo 
26o.67J.0 

4,J.b.o330J 
2*.oljo 

217.69000 
162.26000 

. 
° 
. 

1.00000 

1.00000 

. 
. 

. 

217Z.69000 
162.26000 

. 
. 

1.00000 

1.00000 
. 
. 
. 

162.26000 
217.69000 
162.26000 

" 

1.00000 

L.00000 
. 
. 
. 

217.69000 -
162.26000 . 
217.69000 
162.26000 " 

. 
. 

1.00000 
. 

1:00000 
. 
. 
. 

217.69000 
.16Z.26000 

217.69000 
162.26000 

1o00000 

0o0ooo 
. 
. 
. 

93.84000 
. 73.18000 

* 
"T 
* 
* 

1.00000 

..67000 
.. *39000 

.33000. 

LTO 
LN 
LTN 
LE 

LF 
LTF 

PC131V 
PC133V 

M131v 
M133V 
AG133V 
AG14ZV 
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SWA14G COFERN COFEHUB COFEMjiC COFEIIUD COFEHUF COFEHUG 19•. 

VA .32330 .ZT000 .12000 .12000 12000 - .12000 .12000 VA 
=;Pow 
E4b3 

73.LdJJ 
93.84Ju0 

4.1000 
68.21000 

14.19000 
15.52000 

14.19000 
15.52000 

14.9000 
ls.52c" 

1'.19000 
15.52000 

14.19000 
15.52000 

EMPOW 
EMPTO 

4K .LJJu. .20003 .22000 .22000 .22000 .22000 .22000 WK 
LA33A OIJ*o .06000 .02000 .02000 .02000 .02000 .02000 LABOR 
p ZoJJs3 .20000 .100O LCOOO .10000* .10000 .10000 P 
S 
FC 

,zlJja 
1.4,IJO 

.05000 
.12300 

.04000 

.0420Q 
.04000 
.04200 

.04000 

.04200 
.04000 
.04200 

• .04000 
.04200 

S 
FC 

HP 830.0300 500.0o000 70.00000 70.00000 70.00000 70.00000 70.00000 HP 
FA .UJjJO .00420 • . . .FX 

Ld 15.52000 . • • . L& 
LT3 . . 14.19000 • • . LTD 
LC . . . 1-.52000 . . . LC 
LT . , . 14.19000 - • , LTC 
LO • • 15.52000 . . LO 
LT3 
Ui 93).830 " 68:27000 

" 
15:52000 

" 
15.52000 

14,19000 
15.52000 15.52000 15.5200). 

LTD 
LN 

LTAI 73.IuJJ4 48.19000 14.19000 14.19000 14.19000.-" 14.19000 14.19001 LIN. 
LF " . . . • 55.52000 * .LF 
LTX. 
LG 13:84030 "15"0szoo 

. . . 14.19000 LTF 
L6 

LT3 "73.LdJJO 14:19000 4.TG 
PC12Z,. 1.00000 1.00000 1.00000 1.00000 1.00000 PC1Z.2b 
'133V 1.0009a . . . . 1 PC133V 

PcZj9V * I.00000 PC139V 
AL22V. 1.00000 1.00000. 1000000. 1.00000 1.00000 ML22V 
4131V .67000 . . . . . 1N133V 
4134V * 1.000. o 4139V 
4OLZU • *.84000 .84000 0.6000 .84000 .04000 AG122V 
%Gljjf .300 9 * • " . AG133V 
G139V .67000. *. o- * - AG139V 

AGI4.ZV .3S00. .... AG142V 

ji&0 
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SPIAITI Wi'4-C MINED .-ZRN SOFTDRN TDBMFGA TDI2MFGB 11.. 

VA .63lia .51000 .51000 .66000 .51000 .75000 .75000 VA 
Z:434 41.J7JJO 192.93000 192.98000 53.90000 184.03000 54.50000 54.50000 EMPDW 
EMPTO 41.2i.JO 192.98000 192.98000 62.55000 184.03000 59.95000 59.95000 EMPTO 
.K J:.JO .15000 LSO0O .11000 .16000 .08000 .08000 WK 
LA334 
P 

.O.Jjo 

. I4J.jL0 
.11030 
.390JO 

.11000 

.39000 
.09000 
.53000 

.16000 
.20030 

.05000 

.69003 
.05000 
.69000 

LABOR 
P 

s 
FC 

.fJJj 

.10iJO 
.36000 
.08800 

.3600( 

.s00 
.ILO00 
.98300 

.10000 

.62400 
.09000 
10200 

.09000 

.10200 
S 
FC 

4U4.OGJJ0 90.00003 90.00000 40.00000 400.00000 80.00000 80.00000 HP 
FX GJ320 .04370 .04370 .05700 .06000 .02070 .02070 FX 
LA • . . 59.95000 * LA 
LTA . . . . . 54.50000. LT& 
L3 . . . 559.95000 LB 
LTI . . . . . . 54.50000 LT8 
L,: 192.98000 . . . L C 
LT 192.98000 . . . . LLTC 
LU 192.98000 . . . . LD 
LT) 192.98000 • LTD 
Ll 41.JJo0 192.98000 192.98000 62.55000 184.03000 59.95000 59.95000 LU. 
LT'l 41.UUJJO 192.98003 192.98000 53.90000 184.03000 54.50000 54.50000 LTN 
P.142V l.%)JJJO " PCI42V 
PCt43V * .CJOOO0 1.00000 . .. PC143V 
PI44V . . . 1.00000 PCI44V • 
PCI4V 
o 

3157V .. 
. . 

. 
. 

-
. 

1.00000 
1:00000 

. 
"1.00000 PC145V 

PCI67V 
4142V. l.OOJJO . . 1H14ZV 

4143. 
*jV 1.00000 1.00000. 

... 
... . 

100000 
.M143V 

1.00000 M145V 
MlfIV . . . . . M1.6007V 
4144V . . 1.00000 . . . ML44V 

.24fV.22000 16. 0 AGI44V 
;145V * . . * * .6000 16000 AG145V 
A;L42V .. 7jo . . . . . . AGI42V 
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ToJ:4F3; TJ3WFGD TO8MFGE COYARNA COYARNB COYARND ROPEHFA" 1 

VA- .730.0 
S1.Dd54.5JjuO 

.75000 
54.50000 

.75000 
54.50000 

.26000
96.39000 

.2600096.39000 :260009839000 9169:35000 VAEPO 

z49.TO 5.i$3JO 59.95000 59.95000 96.39000 96.39000 96.39UO0 185.48000 EMPTO 
WK .JdJJO .33000 .08000 .21000 .21000 .21000 •16000 WK 
LA3 Jo350 SGG .05000 .05O00oU0000 .14.33 LABOR 
P oIJJJ .69030 .69000 .16000 .16000 .16000 .32030 P 
S .0Oija .09000 .09000 .24000 .24000 .24000 .03000 S 
FC .132JO .10200 .10200" .80600 .80600 -00600 .39600 FC 
AP 80.UJJJO 80.00000 80.00000 340.00000 340.00000 340.00000 560.00000 HP 
=X .02JIL .02070 o02070 .09320 .09320 .09320o FX 
LA . . . 96.39000 . 185.48000 LA 
LTA o . • 96.39000 . . 169.35000 LTA 
LB . o. . 96.39000 . . LB 
LTa . .. . 96.39000 . , LTB 
LC 59.9J30 . . . . LC 
LTO 54.50030. . •• . LTC 
LD * 59.95000 . . . 96.39000 * LD 
LT*5.50000 96.39000 LTD 
LN4 59.9:iJo 59.95000 59:95000 96.39000 96:39000 96.39000 L85.48000 LN 
LT 4.5JJO 54.50000 54.50000 96.39000 96.39000 96.39000 169o35000 LTN 
LE - . 59.95000 o . . . LE 
LT= 54.50000 . . . LTE 
PCE45V 1:3030 1.00000 1.00000 , . " . PC145V 
PC 46V o. . 1.00000 1.00000 1.00000 PC146V 
PCL4TV . . . 1.00000 PCI47V 
'4143V 1:o.003 1:oooo0 1:00000 . 5. 
1L4 V . . . .36000 :.36000 :3tooo. M46V 
U41V . . • 1.00000 M147V 

L45iV :1600o :16000 :L6000 . AG14SV 
*GI-9V.49000 o49000 .49000 AGL46V 

AG1O4V . . . . .46000 AG147V 
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V 
!'9OD 
!IPTO 
4e 
L133R 
P 
S 

p.39600 

LALTA 

LB 
LTaLC 
LTC 
L3 

•ROPEF6 

*"Pol 
169.33.30 
1b5.4dJJo 

.laJO 
,.Jdj 
.3zJjk 
.JsJU3 

5bO.OJuuO 
•"11•00 
L 

185:4dJ".)
169.3 ii "•. 

ROPEHFC 

.49000 
169.35030 
185.48000 

.16000 
.14000 
.32000 
.33000 

560.33000 
. 

. 
. 

ROPEMFE 

169.35000 
185.48000 

.16000 
.14000 
.32000 
.03000 

39600 
560.00000 

. 

. 

. 

ROPEMFF 

.9000.49000 
169.35000 
185.4e000 

.16000 

.14000 

.32000 

.030GO 

.49000 
560.00000 

. 

. 

. 

LUMBERN 

.52000 
406.20000 
437.50000 

.ZOO00 

.25000 

.18000 

.14000 

1.43800 
2710.0000 

. 

* 
" 

WOODPLA 

*33000 
189.19000 
216.00000 

.20Coo 
13000 
.060o 
.09000 

3.80900 
1410.0000 
216.00000 
189.19000 

•*L 
. 

WOODPLC 

.33000 
-189.19000 
216.00000 

.20000 

.13000 

.06000 
C9oO00 

3.80900 
1410.0000 

* 
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LA.R LzjJO .03000 .12000 .14000 .08000 .13000 .07000 LABOR 
P .UzJjO .10000 .21000 .21000 .1Z000 .19C00 .29000 P 
S °4JJ.) .00500 .53000 .19000 .01000 .16000 LIOOO S 
FC .421jo .07400 .29900 .3L600 .31600 .10400 .10400 FC 
Hp 19g.LJJJG 80.00000 264.00000 90.00000 90.00000 40.00000 40.00000 HP 
FX *UJJio .01463 .26400 .04830 .04830 FX 
LI L43.Zf.JJO LO.ZO0O Z4.48000 25.00030 26.05000 25.09000 23.58000 LN 
LT IZU.diJUO0 7.39000 19.33000 20.76000 22.79000 22.03000 21.19000 LTN 
PCIIV I.Uj1.000 . . . . . PCIIIV 
PCILZV . s. o oPc0..v 
P'cI1VnL5 . 1.0000"1zs:00000 "00.1:00000 Pct1vPcIL5V 
PC1L7V 1.00000 1.00000 PCI17V 
4111V 1.JjoO . o.. N1V 
U11 V . . .00oo . * . . l114v 

41L4V . . . 1.00000 1.00000 ILlSV 
4117W .. :.0.10000 1:00000 MI17V 



qISX-PTF 13 t. CUT3A. MPSX RELEASE I WOLEVEL 3- PAGE 32 - 74/023 

FialI.AS SEAPD2 SEAPR3 RICE4Z RICEM3 FLOUR2 FLOURS 27.. 
VA 
EN$p:ld 
-40T 

.leJJIi 
iZC.:9uj0 
130.04o o 

.27090 
28.55000 
31.22000 

.37000 
19.58000 
26.57000 

.19000 
6.20000 
6.56000 

.Z300 
6.20000 
8.15000 

.20000 
6.61000 
.9.03000 

.09000 
23.83000 
27.65000 

VA 
EMPOW 
EMPTO 

LA33 
P 

FC 
liP 

.2Ua 
.JlJa 
Ujjj 

.2i as 
.iLdki 

20.JJJOD 

.K.21000* 

.14003 

.12OO0 

.1800 

.15000 
140.03000 

.18000 

.O0 

.250O0 

.01000 

.15000 
140.00000 

.21000 
.04000 
.13000 
.06000 

L550O0 
190.00000 

.20300 

.03000 
.19000 
.01000 
.15500 

L90.00000 

.22000 

.06000 

.1OJO 

.15000 

.27100 
3.00000 

.24000 

.03000 
.05000 
.00500 
.09700 

350.00000 

WK 
LABOR 
P 
S 
FC 
HP 

.X 
LA 
LT4 

1jo.3'.~j.j 
LZU. *.jj0 

3L.2200) 
ZO.550ig 

26.57000 
19.58000 

8.56000 
6.20000 

8.15000 
6.L1000 

.62430 
?.03000 
.61000 

.62430 
27.65000 
23.a3000 

FX 
LN 
LTUJ 

Zl:L7N?ZLIV 
Sz11V 

P;:12V 
ILTh' 

1.uj,Ja 
. 

1.00030 

1.00000 
= 

1.00000 
o 

. 

°PCI17V 
. 

1.00000 
. 
.MXV 

.•. 

1.00000 
. L 00000 

-

1.00000 

PCI18V 
PCI21V 
PCI24V 

4113v 
RU•. 

L.00000 1.00000 
•7000. .87000 

= - MII8V 
M121V 

".24i 
A;21V 
A1ZoV 
IGL41V 

. 

. . . 13000..: 

.75000. 

.13000-

82500 

.60000 

.17500-

2500 

.85000 

.17500-

124v 
A.73000AG121V 
AGIZ4V 
AGI41V 



40 9-PTP&3 EXIUTOR. KPSX RELEASE I ROD LEVEL 3 PACE 33 - 74/028 
FLJU.i GRAIJS CEREALZ FEECOT2 FEEDOT3 FEEDOT9 8READW2 28. 

VA 
2.4po 
24PTO 
hM 
LA33R 
P 
S 
FC 
rP 
FX 
L14 
LT 
PZIZGV 
PC1,v 
?Zj.V. 
PC14LV 
.41V 
4129, 

.JJJJO 
L6.'iJJI 
ZI.BSJjJ 

*24jjO 
.0jja 
.USJJU 
.OJJo 
.L7IJJ 

ZLO.uuJj 
Cpz.jo 

IL.dJJJ0* 
la.47ijO 
L.OJJJu 
. 

. 
0 

, 

.15000 
9S.94t100 
115.09000 

.23000-

.06000 
.07000 
.­3300) 
.42800 

430.°3J0O 
•10850 

115.09000 

98.94000 

1:00000 

, 

. 

.s9000 
12.14000 
14.58000 

.13000 

.12000 

.39000 

.28C00 

.96900 
110.00000 

o 
14.58000 
12.14000 

. 

1.00000 

-

.25000 
7.8s000 
11.78000 

.22000 

.13000 

.10000 

.38000 

.34000 
90.C0000 

.02390 
11.7800011 7 00 
7.85000 

. 

. 
1.00000 
.• 

. 

.33000 
10.67000 
28.44000 

*19000 
.10000 
.22000 
.00500 
.08600 

30.OCCOO 
.02390 
8. 4 0 

10.67000 

. 

1.00000 

. 

.16C00 
26.89000 
57.78000 

.23000 

.09000 

.05000 

.04000 

.34000 
90.00000 
.02390 

57.78000 
28.89000 

" 

1.00000 
. 

* 

.51,000 
23.77000 
41.20000 

*19000 
.28000 
.24000 
.23000 
.21500 

80.00300 
.00680 

41.20000 

23.77000 

. 

1.00000 

1.00000. 

VA 
EMPON 
EMPTO 
WK 
LABOR 
P 
S 
FC 
HP 
FX 
F8.44000LN 

LTN 
PCL24V 
PC125V 
PCI32V 
PC141v 
H14V 
MNZ9V 

41,*LV ... 00.. - . M132V 
11VA; ,2v 

A,1249vA•29 
.* 

.:. o. 
86 

.:oo 
.12 

o . 

1.00000 

.oo 

1:000 0-
. 

"*. 

1.00000 
• 

. 

*M14LV 
• 

.oo00. 
MSv 
AG12V£G129V 

A3141V .131. 14000- :30000 .66.oil) .76000 AG4L9 

A111% 



qpsn-*Pp13 9a.jdSr. MPSX ESLVASE I ROD LOV8, 3 PAGE 34 - 1"4088 

Mdt.JU CUACAUZ CAMAUr SG2? SU A4 SUGARS COFER2 
VA 
EJWo0 
=".4" 

LAUOA 
p
S 
FC 
"P 
FX 
t 

LT14 
PCIJLV
p:lsjv. 
PCLI9V 

4129V 

.4?jj@o5400 

.I11j0 
". bO 

.174rDo 

.L2dJO 
jjja

•.Nl3J.J 
.•1-oIW 

IO.JJ0 
.UJbdfj 

38..,jOw
3.?1Jjo 

*1.00000 
.oPCI33V 

1.0*0. 
1. W,). 

ft 
24. 0ooo 
30.38000 

.16000 
.1800 
.29030 
.31000 
.41W0, 

290.00000 
.1840 

30.38000 
24.00000 

. 

.641000 
23.08000 
38.40000 

.14000 

. lio 
..42OO 
.01000 
.41900 

290. 000 
.184,0 

38.46000 
23.08000 

1.00"0o 

.JO 

35"D 
19.6o2000 

60.1&00 
.20000 
.13000 

011000 
.12000 
.11700 

230.00000 
60300 

26.1 00 
19.6200 

..
1.00000 

•CL4LV
*" 

o" 
.9000. 

32.00000 
.21000 
.10000 
.1 GO0 
.02000 
.65100 

90.00000 
.00300 

32.00000 
8.96000 

L0000 
. 

.33000 
25.00000 
"31.70000 

.18000 
*06000 
.26000 
01000 

.11700 
230.00000 

.00300 
.31.70000 
25.00000 

1.00000 

. 

*35000 
4.o800 
7.1000 

. 18000 

."COD 

.25000 

.13000 

.12300 
500.00000 

.00420 
7.81000 
4.48000 

1.00000 

VA 
EM1Ov 
E£PTO 
UK 
LASOR 
P 
S 
PC 
HP 
FX 
LN 
LTN 
PCMIV 

PC139V 
PCL41V
M129V 

413L+. 
"4133V 
413J1V 
-,L'NV 
4;13jv
AG1J9V 
.,,,v 

. 

. 
. 

1.0000 
. 
.1.00000 
. 
• 
. 
. 

1:00000oo.L3LV 

. 
• 
. 
. 

.. 

.67000. 

. 
"50000 

:33000-. 

.67000 

. 
:65000. 

:33000-: 

.67000 

*AGI29V 
:64000. 

.33000-
.48000 
. 

M133V 
139V 

AG133V 
AGI39V 
A142V 



4.SX-PTF13 EXECUT3R. NPSX RELEASE I MOD LEVEL 3 PAGE 35 - 74/028 

sPiKirz WINE2 BEERZ SOFTDPL2 SFTDR3 SOFTDR8 TOBNFG2 30.o 

VA 
P.oD 
ivPFO 
AK 
Llaaa 
P 
S 
Fc 
HP 
=X 
L' 
LT' 
OCL42V 

.SJJJI 
11.3JUJO 
13.5:)3Jo 

.&4JJo 
-1JJ jt 
.jjjJJ 
.:$Ji 
.LJiJU 

40.0Jaja 
.U220 

13.5J40 
11.333J0 

.Ojji 

.42900 
IL.O0u0 
18.3030 

.10000 
.11000 
.2700 
.33000 
.08800 

90.00000 
.04370 

L8.00033 
11.00000 
1.00000 

.53000 
12.63000 
L8.95000 

.16000 
.18000 

.30000 
.39000 
.98300 

40.00000 
.05700 

10.95000 
12.63000 

.53000 
15.00000 
37.5LO00 

.18000 

.23000 

.26000 

.23000 

.37300 
70.00000 

.06000 
37.51000 
15.cuo00 

.6400 
20.00000 
46.67000 

.14000 
19000 
.39000 
.11000 
.37300 

70.00000 
.o06000 

46.6T00 
20.00000 

.55000 
30Z.10000 
351.14000 

.15000 

.14000 

.39000 

.10000 

.25900 
120.00000 

.06000 
351.14000 
302.10000 

.54000 
9.95000 
11.16000 

.13000 

.07000 

.41000 

.11000 

.10200 
80.00000 
.02070 

L1.16000 
9.95000 

VA 
ENPO 
EMPTO 
UK 
LABOR 
P 
S 
FC 
MP 
FX 
LN 
LTN 
PCI42V 

bCl14V 
PC13lV 
1L421 
4143V 
414:V 
41b71 
4L4%V 
A3L44V 
AQ1*V 
AGL4ZV 

. 

1.000JO 

. 

o0o0 

-

1.00000 

-

. 

.CL00V0 

. . 

. 
• 

1.00000 
.08000 

. 

. 

I00000 
. 

1.00000 

. 

, 

. 

. 

1.00000. 
. 

1.00000 
. 

. 
. 

. 

. 

1:00000 
. 
. 

1.00000 
. 

. 

. 

-
1:00000 

1:00000 

. 

.35000 
o 

PC144V 
PC145V 
PC167V 
142V 
Lo143V 

ML45V 
167V 

M144V 
AG144V 
AG14SV 
£G142v 

160
 



4PX-PrP13 t;IC4TJt. NPSX RELEASE I POD LEVEL 3 PAGE 36 - 74/028 

COYA42 COYftd4 COYARN7 ROPEMF2 AOPEiF6 ROPERF9 LUMBER2 31....1 

VA 
A.ti, 

E4PT0 
dK 
LA3JR 
P 
S.JJJJ 

.P 
FX 
LN 
T0.U 

PCL4V 
?,-1,7v 

*4JO 
48.JO 
51.J)JuO 

.21i3j

.e~J, 

..LJJJ 

d1 J 
930.1JJJJ 

.U#.Ju 
5L.3JJ1J 
l 1.kJ0 
I.VJJJJ 

.30000 
9Jg-*r907O 

LO0'.3500J 
.21'u0 
.21000 
.03000 
CAGOO 

i.8890 
1.14030 
.C3320 

108.85000 
95.79003 
1.030Go 

.. 

.28000 
57.74000 
L26.42000 

.26000 

.32C00 

.01C00 

.cOC00 

. U0600 
930.00000 

.C9320 

. . 
57.74000 
1.000oo 

.SO0O
-43.83000 
48.30000 

.19000 

.26000 

.20000 

.27000 

.34100 
380.00000 

48.30000 
43.83000 

1.COOOO 

.36000 
219.4000 
233.42000 

.17000 

.14000 

.190.)a 

.1400 

.34100 
380..00U0 

233.42000 
219.48030 

1:00000 

.44000 
372.83G00 
380.49000 

.24000 

.38000 

.02030 

.09CO0 

.76500 
600.00000 

380.49000 
372.83000 

1.00000 

.44000
43.99C00 
49,85000 
.21000 
.25000 
.15000 
.120O 
1.43800 

256.00000 

49:85000 
43.99000 

*PC147V 

VA 
E1PDM 
EKPTO 
WK 
LABOR 
P 
S 
FC 
HP 
FX 
Ln 
LTX 
PC16v 

41.0v 
4147V 
iL49V 
;46V 

1.033000000 
.. 

soJ0 .o4000 
•;7V 

1:00000 

. 

.64000 

. 

1.00000 

.19000 

-
L.00000 

. 

. 

.46000 

1.00000 
* 

.37000 

1.COOOO 

1.00000 
" 
* 

PC149V
146V 
M14TV 
M149V 
A 146V 
AGL47V 

161 



qPi-PTPL3 EXdCUFOft. NPSX RELEASE I MOD LEVEL 3 PAGE 37 - 74/028 

dOJUPLJ WOOOPL6 SOXESZ BOXES3 PLYMOO2 PLYWOD8 PLYWOD9 32.. 
VA 
.. 0d 
EPTO 
Alt*LVJJO 
L48R 

.. Jjjo 
35.U.JJjij 

9..JJj 

.LijJo 

.39090 
15L.680U0 
131.65000 

.19000 
*16000 

.44000 
50.00000 
60.87000 
.20000 
.26000 

.59000 
90.06000 

108.10000 
.20000 
.39000 

.40000 
39. 4000 
41,b,1'UO 
.21000. 
.25000 

.44000 
468.68000 
503.U3000 

.2OO00 

.22000 

.49000 
86.74030 

116.so00 
.20000 
.29000 

VA 
EXPOW 
EMPTO 
UK 
LABOR 

S 
'-
tP 

Li 
LTI 
?CL~uV 

.3jjJ 

.OLJJJ 
*Ld5JO 

Z40oUJJ.;J 
40.UJJld 
35.UJ3.jJ 
1.OuJ0 
oCLSUV 

.22000 

.03000 

.33303 
240.00030 
11.65000 
151.68000 

. 
11.00000 

.15000 

.20o00 

.26100 
530.00000 

60.87000 
50.00000 

. 

.PCSOY 

.18000 
*01UUO 
.26100 

530.00000 

108.70000 
90.06000 

. 

.11000 

.11O0 
$59700 

640.00000 
41.52000 
39.54000 

. 

.14000 

.06000 

.53500 
1200.0000 

503.03000 
468.68000 

. 

*o6000 
.04000 
.59700 

640.00000 

116.85000 
86.74000 

P 
S 
FC 
lIP 

LN 
LYN 
PC149V 

PCLSLV 
PISZV 

. 

.•.. 
. 1.00000 1.00000 

. 
" 

1.o00000 
" 
1:000oo 

. 
1:00000 

PCI5OV 
PCS2V 

51V 
NszV 

. 
..... 

.oooo 1.00000 
1.00000 

* 
1.1oooo 1.00000 

Lv 
IMSZV 

162 



qPSX-PTF13 EXUCUTOR. ,PSX RELEASE I MOO LEVEL 3 PAGE 30 - 74/028 

PAiudTJ WOODBG2 PULPKFZ PULPXF3 TANNIG2 TANNIG4 TAINNIG9 33....1 

VA .bLojo .4700 .45000 .63000 .37000 .2800C .28000 VA 
:p3w 51.JiJj 67.61030 16.43000 5O.00000 29.24000 68.97000 90.70000 ENPOD 

66flb.0ooujO 74.T3000 20.78000 70.40000 34.61000 89.89000 125.00000 EMPTO 
4K .18;jj .20000 .16000 .16000 .21000 .24000 .23000 MK 
LA3)R .2kJaj .2dO00 .17000 .270GO .21000 .24000 .20000 LABOR 
A3JJJ.1000 .2100 .32000 *13000 .00500 .07000 P 
S .QLJJJ .14UJO .2JOO .17000 .000O .09000 .03000 S 

ZZJJO *;.17030 .461G0 .46bGO 1.OdOoo 1.08000 .Z5200 FC 
4P z.z.k.JJJ0 lOdO.0030 480.00000 46O.C0000 1030.rjO0 1030.0000 710.GOOO0 HP 
Fx LlJ jj.06200 .06200 .06200 FX 
L.4 bb.bojzlj 74.73000 20:78000 7040000 34.61000 89.89000 125. 00000 LN 
LT'A Nl.bJJo 67.61000 16.43000 50.00000 29.24000 68.97000 90.70000 LTN 
PC153V 1.L J . .° PCIS3V 
>SL55V *1:0300 1:00000 1:00000 .. PCI5SV 

?:QV1.00000 1.00000 1.00000 PC162V 
142eI.COO 1.G0000 1.00000 H162V 

11153V 1.003 . . .ML53V 
IL55V 

AGL62V 
*1.00000 

.. 
1:00000 .1.0000 .. 

.47000 .43000 .61000 
M155y 
AG162V 

163
 



qPSx-PTPL3 ilz:.UT3A. "PSK RELEASE I MOe LEVEL'3 PAGE 39 - 74/02 

LAROVi LARD9 INDOIL2 INDOIL3 CHOCOPZ STARCH2. STARCH9 $... 

VA 
.33 

*ZA.)d0 
6.IbJJI 

.09po0 
Z2.41.000 

.37000 
19.00000 

.41000 
12.17000 

.46000 
28.46000 

.44000 
20.03000 

.56000 
146.34000 

VA 
EXPDW 

10TO 
44 

6.7JJe) 
.ZLJJI 

26.L6000 
.23030 

27.46000 
.20000 

15.65000 
170GO 

33.52000 
.18000 

33.13000 
.160Co 

333.33030 
.2LO00 

EMPTO 
WK 

LA33A 1,IJJO .03000 *16000 .0000 .18OU0 .16000 .40000 t.ABOR 
P 
S 
FC 
AP 

.L3jUJ 

.Ljj.3 

.&J3,O 
Z30.OJJuJ 

.05000 

.W500 

.13500 
230.0r,030 

.1-000 

.,'.00 

.48000 
350.00000 

.30000 

.OZGO0 

.43000 
350.00000 

.24000 

.26000 
1.3100 

t80.Cooo 

.20000 

.22000 

.66700 
260.COGO 

.07000 

.04000 

.66700 
260.00000 

P 
S 
FC 
HP 

c .11tio .12290 .18070 .LBU70 .20300 .04740 .04740 FX 
LN 8.7JJJu 26.aOOO Z7.46000 .15.65000 33.52000 33.13000 333.33000 LN 
LT'I C.41iJa ZZ.141300 19.00000 12.17000 28.46000 ZO.03000 146.34000 LTN 
PCIJ5V . 1.00000 . PC135V 
PCLJbV 1.1OJJa 1.00000 . . . . PCL36V 
•? JdV .. . . . 1.00000 1.00000 PCLJIV 
PCI V . . 1.000oo 1.00000 . . . PC164V 
41JSV .. . . 1.00000 . . ML35V 
4136V 100330 1.00000 . . .136V 

38V 
X161v .. 

.. 
1.00000 

. 
1.00000 

. 
. 

1.00000 
. 

1.00000 
. 

13.8V 
M164V 

IE)FATV
A1;JSv 
2 J&V 

1*0330 
.. 
.so00 

1.0000 

.78000 

. 

. 

. 

. 

. 

. 

. 

.24000 

. 

. 

. 

. 

. 

. 

. 

HEOFATV 
AG135V 
AG136V 

I6A4V . . .49900 ;.330 . AGI6 V 

i61, 



40SX-PTF13 &xEJtjaj. j4pSX *fLEASE I MOOLEVEL 3 PAGG '.0 - 71028 

Pa.FJ0 
?2lx:1.5 

PCL14Y 

.154JI) 
.910 
.99400 

L.00000-

.26600 
026soo 

. 

.13600 

.13600 

. 

1.91500 
1.975C) 

. 

.L9200 

.Ivzoo 

. 

1.60000 
1.1.0000 

. 

FR 
FtXCAP 

ACL34V . 

AL3V1.00000-
PC1,IV.. . 

.0 

.. 

1.00000- . 

.1.00000-
* 

P106V 

PCIG&Y 
PCLGOV 

165 



qpS%-PYpI3 IEEEZUr3f. I4PSX RELEASE I ROO LVEL I PAGE 4.1 - ?I41028 
INVLIi) juN11. INlftt INVIl) INVII4 INVIIS IhvLI? 

FE 
FIE:Ap 
APCLIM 
PCLLLV 
PC1IUV 

.IuIlaset300 
LLJd. 

1.0,0 

. 

S300 
1.00-
t.000 

.56800 
050400 
. 

1.00-
. 

.1.0000 
01.0000 

.. 

1.00000. 

.29900 

.29900 

. 

*20soo 
.20800 

. 

.21200 

.21200 
F K 
FIxcitP 
CIIov 
cC1V 

PIIv 

PCLts# 
PC1LIV ... 

1.00000- * 
1.00000-

clIsv 
PCII?V 

.166
 



4p$1(-Prptl LXG~tTJr. 14PSX RILILIS I NOO LEVIL A PAGE -42 - 74/020 

11IM I a INV'12l UNV122 t?1V123 INVI24 1NY125 1NIV129 3 

FX 
F IIA 

*719j0 
1V30 

.25200 

.25400 
.04200 
*04z00 

.81700 

.81700 
.26700 
.24700 

.74200 
.74200 

.19900 

.19900 
FX 
FIXCAP 

R-:1v 
PCLZZV 
PCLIZV 
PCIZ2*V 

1.00040-
. 

. 

. 

.. 

. 
1.000-
1 01.0000 

.. 00.00000. 

.. 

.. 

.. 

PCIZLV 
PC121V 
PCIZ3V 
PC12..V 

OCIM 
PZSI1.00000-

.. * 1.00000-
PCxzsv 
PCIZOV 

167
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PAGE 43 - 741028
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INLVOiJ IV131 INVI32 |NVI33 RNVI35 INVI36 INVI)? 

P1 .'4.,0 1.4z100 .gbgo0 1.45700 1.13100 .45600 .41100 FX
 
FI1AP .44".) 1.421O0 096900 1,45700 1.13100 .45900 .41100 FIXCAP
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 .00000-" PCI36V
 

. L:00000- C13TVPCL31V ** . 
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INVI3 INVI39 INV&41 INVL42 INVI43 INV14I. 11VI45 

FX .dilO .12300 .14900 .105C .0s1300 -•s98300 .10200 FXrIA.AP •dLJO .1Z300 .14900 .10500 .03O80 .99300 .10200 FIXCAI%
PICL.3o. 0-g~o ... 

PC139v 1.o00000- . .
 

PC136V 
. . . PC139VPCL41V . ..00000-. . .O LJV . . PC14IV. . 1.000000o.*. .91; 143VPC142V PC143V1.00000- ... PLZPC144V * *.00000-! * PCI43V
 

=C.4V . .
 . . . " "O1.00000- PC144Y
PC145V . . . . . 1.00000- PCI4SV 
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FIECAP 
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FX 
FIXCAP 
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Lio1:0000- PCL46V 
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. 

.0-
. 

.*C 
PCI47V 
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. 
. 
. 

. 

. 
. 
. 
. 

0 
. 

1.00000- . 
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.. 

. 

.0000,0-

PCLSOV 

P& S3V 
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INVL i~ |MVL36 lNVt6z INVI64 INM166 INV167 R"S68 

=A .ldUO0 .5610O .41700 .89900 .20000 .62400 FX 
ZIA:AP •L70uj .46100 .41700 .8900 .Z0000 .62400o FIXCAP 
LA. . . . . . 604500.00 LA 
LTA • . . . 2248.000 LTA 
L3 . -. . . . . 525Q000 LB 
LT3 * . . 19354 000 LTS 
LC 
LTZ . . . . 

3)7500.00 
12555.000 

LC 
LTL 

LD . . . . . 56t300.O0 LO 
LT3 . • . . . 21141.U30 LTD 
LN 3395,800.0 LN 
LT4 . . . . 1126328.00 LTN 
LE . 493800.00 LE 
LTT . . . . 18369.000 LTE 
LF 432Z00.00 LF 
LTF . . . . . . 16078.000 LTF 
.a . . . 326200.00 LG 
LT.; . . . . . 12135.000 LTG 
. O3V . .. . ". , 313.91130 PCOIOV 

.6 9.90300 PCIO4V 
'C135V .. . ., 62.19500 PC1OSV 

. 11.94100 PCIO6V 
p-
: . 

.• 
. . 
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3:13.iv . "*. .. 2:68000 PCIo9v 
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2.19100 PC1I2V 
::l J. . .. 93300 PCI13V 

* . . . 5.12600 PCI14V 

?C.L5V o . * * . .50600 PCIl5V 
PCILZV • . 2.01100 PClII1V 

PCILV . . . . . . 2.23900 PCI18V 
).I LV 
p:i Z 

o . . 77.88400 
-Z72.64100 

PC121V 
PCI22V 

2L2j4 
:124 . 

• . 1.13000 
57.58900 

PC123V 
PCI24V 

'CI23V * . . . . 24.63300 PC125V 
PCIZIV o . . " 49.87300 PCI29V 
2Ljiv 
P:LJLV 

* 
. 

*1.61100 
* . o. 22.838UO 

PCL3OV 
-PC131V 

':132v * . . . 2.52300 PC132V 
2;Ul 
;:13¥ 
'CIJ6V 

. 
* 

. 
. 

. 
. 

. 

. 
. 

I 
87.34700 
50.91200 
50:13500 

PCI33V 
PC135V 
PC136V 

?'1LTV . . . . • 5L.70200 PC137V 
':l.IdV . . . . . . 30.50400 PC138V 
PIlJV . . . . . . 434400 PCL39V 
'CL4,LV . . . . . . 40.02400 PCI41V 

* .2V . 77.04500 PCI42V 
171J . .3.69900 PC143V 

P ¢ . . . . , . 168.61700 PCL44V 
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RHS68" 


3.39700 

79.69900 


119.91600 

27.26200 


72.05600 

37.87500 

17,S CC0 


123.55200 


.7.18200 

7.62000 

2.0520.0 


s9oCO 

.38000 


10.99800 


74.f8610 


1'.90600 

28.051co 

3.C5C0 


3.71800 

6.28900 


2.99400 

5.05400 

3.19200 

5.5500 

16.40200 


.84500 

,67300
.85200 
.67300 


1.94700 
2.04900 


;.76100 

.84500 

1.19200 

9.03200 


10.09100 

.
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69.447C0 
17.34900 

37.44000 
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14.17300 
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M143Y
 
"I4SV
 
M146V
 
M162V
 
M164V
 
Mb6V
 
M167V
 
M125V
 

M144V
 
M141V
 
ML49V
 
MISOV
 
MISV
 
M152V
 
M153V
 
MI55V
 
4156V
 
ME4DFATV
 

EX133V
 
Ex146V
 
EAL03V
 
EXL4LV
 

EX149v
 
EX162V
 

EX11SV
 
EA145RtV
 
I4145V
 
IM13SRV
 
IM1Z4RV
 
M1'44RV
 
114110v
IM137V
 
IML37V
 

IM14IRW
 
IM142V
 
IM143V
 
1M144V
 
1M147V 
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IIk64RV
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AG129V 
AG133V
 
AG135V
 
AGL36V
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A6145V
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,GI4V 
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.. 
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... 
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* 
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* 
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68.09600 

AG146V 
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* * 

* 

* 
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* 
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,ZF 1i.j.j 
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APPENDIX C 

This appendix in comprised of ten tables shoving the Activity Levels and Shadov 

Prices corresponding to Optilum Solutions of Different Variants and Programs of the 

Colombian Processing Sector I~del 
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.A~per4lx C
ATe=le 5. Activity levels for COIRI ./ 1975 with Unrestricted Raw Mterial and Working Capital Alternatives 

Industry Description 
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trpendiz C. Table 6.. .hadow Prices. COLPR _/. 1975. with Unrestricted Raw Material and Working Capital Alternatives
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Appendix C 
Table 7.: Activity levels for COLPR2 1/1975 with Unrestricted Raw ateriel aria notng Capital Alternatives 

Activity Activity Levels(in Millions US$) Activity Levels (in .lliuns US$)Industry Description Symbol. Restricted Working Capital (WK) Restricted tWorkin, Capital at 4575 Millions 
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Apwenir C 
sAble 7 Aotivity Levels for COLP1 _1975 vith Unrestricted Raw Material and Working Capital Alternatives 

Activity Activity Levels(in Millions US$) Activity Levels (in illlicns U) 
ir.tstr7 Description Sprbcl Restricted Working Capital (WK) Restricted Working 257 M11fonsCapital at 1 
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1/Coprised pricessing ,,ctivtties representi.ng both the existing 1968 Colombian technology and alternative foreign technologies from variour 
countries at, different stes of develo3pment. 223 
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.end c; C Table 0 Shado Pree. - CCTP2.t- Il with Uarzst.rictad P=a Material.wid Working Capital Altarsativoa 
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V 
:- !______l__,,__.23000 

-v 

-

. 

.64ooo 
•66000 

-__)_oo 
-
-

-

-
64noo ­

.66000 -

-

vinno 

.__00 -

.6hoo -

.6(000 -

00 0 

166.67nno- 200.oooo 
0210000- 51.o 

..0oo- 62.55000 
53"900_0_16545 

2.6 000­

-
-

-
.00909 -

.O_0­
.000­
.53000­

T.%arket for Eaibl-
i,­ -, 
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1_ Comprised processing activities representing both the 1968 
from various countries at different stages of development. 

Colombian technology and alternative foreign technologies 
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A:3Tendix C
Table 9 Activity Levels for COLPR3 V_1975 vith Unrestricted Pau Material and Working Capital Alter atives 

"-. 
Industry Dlescrption
' __ F' T. OTS &ATK 

Activity 
Symbol 

Activity Levels(in millions US$) Activity Levels (in :I1liors US?)Restricted Working Capital (WK) Restricted Vorkirg Ca;ztal
= 3651 WK = 4571 WK = 489 ,.lax ''A, ,ax I O" Iax " .IaxMtax. I: , -M­

F'7.3 T: OilS (All P, VF,) INDILB. 

G. 7 . 

7-7 FATS."- OT TS (. , vM)O:m7:KF -= OTA:! & .Y-,FA LS AL &"vBS) 
I L
INDIL)IINO3ILE-

_ _K_ 

_ , tL_18.037 18.037 , 
.. .. .. 

"-q.C'"r:r,* 
- "-

C,_ To711' 
.'C:r: 
*,,S-

JLt)P" 
CIIO.P 
CH[U'JPL 

.___ 
_ __ _ _ 

_._ _ __.43._1 

.3 .431 
54.546 

_. 

...... ..... -
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rT:::T FS 
CHO:.j.J
CHOw-.it)j G,10-.uPE 

______ 

C-c ... CA "DTFM.'. ,IfllnJPF.S.T%T . -t- 28.229 -. 54.546 
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"---3.C_'.;STjS ST. SAG. PASTZ_,SSPXO.PASTA! -STAACiH,. 
__T______ 
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"r7 Cr1¢'--.-. , T -­" " -lL._ __; _ 9.964 

"Tc.PAT,:!"OTT, "IILALI4 99.964 9. 99.9(>4 
07 --. 
C7_-.-­__t---_.. 

r ( 
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1J7c;J.C: PALPL.IW 

LARP.) S d ,
LIP ) "'_ 

d _______.___,; 
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:- :: -L 
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G . 

r:-5-11F: 
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-. ._ 

40.595
66.i_ .5 479

" - _ 40.595--
4 5-0.- 66-J9 -
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I .-­;-.zYSI---.c, o::_:IGilT_ ; 3 CtTTuNI 83.715 
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83.715 83.715 

9 
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R81. 0 
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83B1.]f 
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; 19 

t.7l 

@ 

_._._l_ 

:PC:UCT.H:.';IILUIL'.L,'-/-A, , 
_T-:Z-- 7 C CFF._r 

FRC.:UT PAiN14
E122P1 S-.9259 

-37.7FT 8-2-.592252 
.07779..I07 Bb.NL2.592 

d ~11 
.10 ~82-.5"V-, 
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