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Pref ace 

This document contains a concise description of a methodological tool 
originally developed by the Technology Policy Group of the Junta del Acuerdo 
de Cartagena (JUNAC) aimed at the asses~ment, prograaming and tP.chno-economic 
management of national ~nd subregional production and consumption systems. 
This methodology was later further developed by JUNAC in co-operation with 
UNIOO. 

The methodology combines the analysis of micro and macro economic aspects 
and facilitates the decision making by a quantitative comparison of explicit 
technical and/or economic development options. It further allows to measure 
tne effects that policies have on the system and measures their sectoral 
interdependence. 

The present document describes the main sta0 es of the methodology and the 
description is illustrated by the results obtained from its application to the 
prograaming of integrated development of the production and consumption system 
of oils and fats in Peru. This work was performed jointly by UNIDO and JUNAC. 

This methodology can be obtained from UNIDO and its transfer to other 
d~velo~ing countries is envisaged through specific case studies which will be 
cirried out with the co-operation of officials and {ndustrial as~ociations of 
the country concerned. 
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1. INTRODUCTION 

This study contains the abridged version of the Methodology for Assessing 
and Progranuning Production and Consumption Systems (MEPS) originally prepared 
by the Junta del Acuerdo de Cartagena (JUNAC). JUNAC in co-operation with the 
United Nations Industrial Development Organization (l~IDO) has further 
developed this methodology which permits the practical assessment and 
programming of industrial production and consumption systems. It considers 
all economic, technological and policy variables that affect a given system, 
the linkages between its components and the interdependence between micro and 
macro aspects as well as the relationship between eccnomic policy inst:urnents 
and the system and its components. 

The pr:ncipal tool of the methodology is an accou~ting and engineering 
simulation model, containing a great number of equations, in which the 
parameters relating to production, inputs, investments, manpower, imports, 
etc. are estimateo for each component and for the system as a whole. 
Exogenous data are fed into the model. These data are obtained from the 
analysis of the system at the stages of disaggregation and identification. 

The model has teen transferred to a microcomputer in order to be 
applicable to a large number of countries. This model contains relations of 
functional b(havi'lur, however, the relations do not reflect preconceived 
theories, on the contrary, ~.he inputs are co-efficients which are strictiy 
technical and controllable. Simulation of economic policies can be introduced 
into the model and using the equations of the model, the effect that the 
simulated policies can have on the system itself and on the remainder of the 
economy can be measurec. 

The model is different from econometric projection models w!lich arc based 
on an analysis of historical data and it is also different from models of 
optimization which imply the aggregation of results in a unique objective 
function. It is not a predi~tive m0del but an instrument to facilitate the 
comparison of hypotheses based o~ alternative policies through successive 
approximations. 

The advantages of this n:ethodology over conventio11a1 methods of 
techno-economic assessment and progcanuning of the developm .. ·nt of ir.dustrial 
sectors are the following: 

(a) Development programmes ~re generally formulated with a 
macro-economic focus with reference to national economic policies and wi~h a 
micro-economic focus when a specific project is formulated and assesserl. This 
methodology combines the m;wro and mirro ;malysis and mak1:s ir possibl.e to 
assess the developm~nt progran~e on both lev~ls ann at the same tim0, 
determining the necess;1ry pol i•'.Y meils11res to make it viahlf?; 

(b) The use of this mdho<lolo~y ;ii lows an imm•!rl:att: ,·,1mp;1risori hei.wer:n 
rt:f f.:n:nt t.,:drnir?! ;ind/or .,,·nnomic: <J['··•;1! '.<>!IS Lv i l it.;1l i?to:, r !1.· .t•·r·ision 
m.·sk i 11h; 

(c) ~l links the methodology dircc·tly Lo :.hf; r:omponcnts of the 
production and consumption syst•:rn ;111d al low,· Lh•: asscss:n1:n:. of the inl1~rar·tion 

eff P.cts between supply and rlem;111d; 
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(d) The methodology me~sures the sectoral interdependence of a given 
system, thereby facilitatine the analysis of the integrated development of 
industrial systems and also allows a quantitative assessment of the different 
interactions of options, vertically as well as horizontally; 

(e) The integrated de~elopment of an industrial sector, e.g. it is 
understood as the linked development of production/consumption systems in 
which the feasibility of a project in a given component of a system, meets a 
high degree of interdependence with the feasitility of the project in other 
components of the system. In this way it is necessary to develop studies and 
actions together to promote the linked development of all components and this 
can be achieved by applying this methodology. 

In a joint effort of JUNAC and UNIDO this methodology was applied to 
elaborate a proposal of a programme for the integrated development of oils and 
fats production/consumption systems in Peru. This study has been published as 
Sectoral Study ~o. 19, entitled "A programme for the integrated development of 
the Peruvian oils and fats system" (L'NIDO/IS.)69). 

The proposal derived from this study which covers a period of 21 years 
details the projects, investments, financing and the distribution over this 
period to achieve the integrated development strategy selected through the 
application of this methodology. The proposed strategy of development is 
supported by the adoption of specific economic policies identified in the 
study and its feasibility is verified by simulating different alternatives. 
These alternatives are assessed against the projected development of the 
present system of the Peruvian o:ls and fats system. 

Other applications of the methodology have generated technical and 
socio-economic components of the national food programm~ in Bolivia. This 
programme was rlirected specidlly to improve the milk production sector and the 
evaluation of milk extenders within the sector. The model has allowed to set 
the basis on which the proposals of dev~lopment of national programmes for 
wheat and composite flours in the 5 countries of the Andean Group, should be 
formulated. Included in this are investment progranvn<:s, technical assistance, 
policy related to production, prices and subsidies, tariff measures, trade 
measures, investment and credit, technological policies and basis for 
agreement at national and subregional levels. 

The present methodology can be easily applied to the progranunjng and 
planning of the development of industrial lines, not only in the 
agro-industrial field but in other industrial sectors. The results of its 
application are of interest to government planning institutions, industrial 
associations and promoting agencies for industrial development in the 
countries concerned. 

The present document describes the main stages of the methodology and the 
description is illustrated with the results obtained by applying this 
methodology to the integrated development of the produ~tion/consumption 
systems of oils and fats ir. Peru. 

The chapters of the docume~t correspond to the principal stages of the 
methodology, i.e. disaggregation (simple, structural, spatial), assessment 
(simple, structural, spatial) and progranuning. The final section describes 
briefly the accounting model mentioned. 

11 I I I I I I 111 
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This methodology can be obtained from UNIDO an~ its transfer to other 
developing countries is envisaged through specific case studies which will be 
carried out with the co-operation of officials and industrial associations of 
the countries concerned. 
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2. THE SYSTEMS APPROACH 

The systems approach is a problem-solving technique which takes into 
account relationships between different compo~ents using a combination of 
disciplines. 

"Knowledge of the parts is used 
of interacting parts of sub-systems. 
components is determined both by the 
interrelatedness."!/ 

to study the behaviour of a whole complex 
The behaviour of a complete complex of 

characteristics of the parts and by their 

When this concept is applied to specific production and consumption 
processes and if the problem defined is to satisfy a particular need for a 
good or service, the system will cover: 

(a) F~nal consumption/demand structure; population and income shown in 
figure l as two superimpos~d opposite triangles; 

(b) The final consumer goods industry. For example domestic appliances, 
processed foods, motorcars, etc.; 

(c) The sectors producing the goods and services needed for pr~duc~ion 
in the final goods industry. These productive and service sectors are: 
agricultural intermediate and final goods, intermediate goods industry, 
productive services and the capital goods industry; 

(d) Storage, transport and distribution activities, required for the 
exchange of goods and services between the agricultural, intermediate goods, 
capital goods and productive service sectors, and the final goods industry, 
together with activit:~s needed to distribute final consumer goods. The 
activities are sho~"O in figure l as the symbols W, T and D (W = warehousing 
and storage, T = transport and D = distribution); 

(e) The i111port of final goods, inte:-mediate goods and services destined 
for final consumption by both the population and all productive activities. 
Imports are designated by the letter M in figure l; 

(f) The export of goods and services provided by the productive sectors 
involved. Exports are shown by tne letter X in figure I; 

(g) The polic'.es expressly regulating the functioning and behaviour of 
the system as well a5 policies concerned with relationships between the 
systems components. These policies are: 

(i) Policies concerned with the consumer: income, population, 
nutrition, health, etc.; 

1/ "El Enfoqt.e de Sistemas", Dr. Victor Gerez M. en C. Manual Grijalva, 
1978. 
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Figure l. Production end consumption system: base schel'l'e 
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(ii) Policies relating to productive activities: wages, taxation, 
finance, o~Tiership, etc.; 

(iii) Policies concerning relationships between the components of the 
system: 

Relationships between national ctimponents: policies with 
regard to prices, subsidies, finance, taxation, etc.; 

Relationships between national and international components: 
pol;cies concerned with export promotion, tariffs, taxation, 
foreign exchange, etc. 

lhe representation of this production and consumption system (figure 1) 
is called the base scheme. 

The relationship b~tween the complete set of components making up the 
system is not a simple one ·:onsisting only of the exchange of goods and 
services, but rather a str ~tural one with a consequently high degree of 
interdependence. This interdependence is interactive in character, so that 
any change occurring in one of the components tends to lllC'dify the whole, in a 
variety of ways and to a varying extent. For exampie, an increase in the cost 
of foreign exchange (caused by fluctuations in the exchan3e rate) changes the 
prices of imported inputs, thus altering the cost structure and ~ffecting the 
final value of a good and/or service produced anywhere in the system. 

The system shown in the base scheme implies a sequential chain of inp~ts 
and products. It is a system in which the components may be situated in a 
variety of geographical locations, both within the country and 
internationally. Consequently sectoral interdependence may be linked with 
~eographical location. 

The idea of a production and consumption system can be applied to a 
vari~ty of consumer goods or services, both at the aggregated or sectoral 
level and to groups of products or individual goods. The degree of 
disaggregation will depend on the desired objectives. 

A specific example is the agro-food industrial economy which can be 
sepdrated into individual production and consumption systems. The division 
will be on the basis of goods produced according to type and characteristics. 
Cla~sification by systems satisfies the need to treat each type of good 
produced differently. 

A system tukes the name of the final consumer goods industry. 

The following systems are ccnsidered here: 

Ind~strial system fnr the production and cons1~ption of fish products; 

Agro-industrial system for the produr:tion ar.rl consumption of dairy 
products; 

Agro-industrial systt:m for the prudu•:t ion and cons1:mpt ion of fruit; 
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Agro-industrial system for the production and consumption of cereals; 

Agro-industrial system for the production and consumption of root 
crops; 

Agro-industrial system for the production and consumption of other 
products. 

Figure 2 shows the agro-food industrial economy disaggregated int0 the 
specific systems listed above. As can be seen, it includes all internal and 
external flows of goods, services and capital between national and 
international proiuctive sectors involved in the various food industries. 

As an example, the system for the production and consumption of oils 
shows the following: 

The quantity and value of oil products consumed overall, in turn 
divided intr specific goods (vegetable oil, compound oil, butter, 
margarine, etc.); 

Each final consumer good is produced by a corresponding base industry 
(AIFG); e.g. in this case, the oil industry collectively produres the 
above-mentioned goods; 

The production of the oils requires agricultural inputs (AIG) which 
are produced by a specific ar.tivity in the corresponding sector 
(rultivation of soya bean, sesa.-.1e, cotton, etc.); 

The oils industry also requires inputs from intermediate 
(IGI) in order to produce the corresponding fin-.: goods. 
example, the inpu~s are: palm oil, fish oil, packaging, 
ar~ produced by specific intermediate industries; 

industries 
In this 

etc., ...-hi ch 

Services are another component of the cost of oil production, and 
these are provided by specific institutions (PS). In the case of the 
oils industry, services such as electricity and water are provided by 
specific enterprises; 

In common with the other inputs, capital goods needed to produce oils 
are manufactured by specific industries (CGI). These could include 
the manufacture of equipment for extraction, hydrogenation, 
deodorization, etc. 

Production and conswnptiou systems can be constructed for other groups of 
food products in the same way as for edible oils. The cereals group will have 
specific consumer goods such as bread, pastas, biscuits, etc. The fish 
products group consists of goods, such as fresh fish, frozen fish, canned 
fish, etc. 

Each of these goods in ear.h food pro<iucts group produced by a basf'! 
industry (AIFG) requires agricultural, industrial and service ~nputs as veil 
as the capital goods to produce il. Agricultural inpuls ~re produced by 
agricultural activity (AIG), industrial inputs by the intermediate goods 
industry (TGI), services by the appro?riate inslitutions (PS) and capital 
goods by the capital goods industry (CG!). 

I 11 I II Ill Ill I II 111 I 11 1111 II I I 111 II 
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Figure 2. Individual systems for the production and consumption of final goods 
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In addition, each of these specific systems is connected to the external 
sect~r, both through imports (final goods, intermediate goods and services 
destined for final consumption as well as productive activities involved in 
each system) and exports (of goods and services provided by productive sectors 
within each system). 

Following the pattern of figure l, the disaggregated base scheme takes 
into consideration explicit policies governing the functioning and behaviour 
of each system, both internally and in relation to the other systems. 
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3. THE METHODOLOGY Of PRODUCTION A.~D CONSuMPTION SYSTE..~S 

3.l Introduction 

In order t~ htroduce the syste:ns approach, a "Methodology for the 
Technological and Economic Development Programming 0f Production and 
Conswnption Systems" was prepared within the Andean Technological Development 
Progranme for the food Production Sector of the Board of the Cartagena 
Agreement. This methodology consists of a manual and a numerical 
exper:"~ntation accounting model. 

In general terms the methodology provides the means, both to define 
specific production and consumption systems and to identify each of the 
component parts of such systems. 

Once the structure of the system has been defined, each component can be 
disaggregated at different levels. When detailed information is available for 
each component and for the system as a whole, each can be assessed in relation 
to specific accounts. 

finally, by recognizing the relationships, behaviour and variables 
contained within each system, the methodology makes it possible firstly to 
programme the development of the system and its components and then to manage 
its operation. 

In the context of disaggregation it s~ruld be noted that the methodology 
comprises two forms of analyzing the constru~tion of each component of the 
system: simple disaggregation, which is the process for obtaining a 
preliminary broad overview by studying and analyzing the variables maki.1g up 
each component, an~ structural disaggregation, which is the ~tudy in depth of 
the variables and provides the means to move from the simple to th~ complex 
and from the apparent to the underlying reality •. Two basic analytical tools 
have been designed for structural disaggregation. These are: 

The structure of consumption, and 

The productive structure. 

This analysis is shown in table 1 and comprises: 

(a) The p8ttern of expenditure on food, grouped under the following main 
headings:~/ dairy, fruit, fish, oils, cereals, vegetables, meat, rootrrops, 
etc. This pattern of expenditure is accounted for in the structure of 
consumption, both in physical terms (rhtsical units of consumption) and in 
value terms (first coliunn); 

(b) The pattern of family expenditure in the various expenditure groups: 
food and drink, housing, transport, c:lothing. health, eduration, mobility, 
recreation, others (second column); 

'!:I Each of these headings c;in bf: suhdividerl according to its respective 
specific products. 

I I II I 11 I I I I 111 I II II 11 I 
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Table l. Structure or consumption 
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(c) The consumer population distributed according to its incc~e level 
and/or geographical location. In the structure of ~onsum?tion shown, the 
popuiation is divided into five socio-economic strata, defined by family 
income level (third column). 

The struclure of the consumption concept is an analytical and pr·ogranming 
tool which makes it possible co: 

Assess the importance of the consumer goods under consideration within 
the pattern of expenditure of socio-economic strata, by geographical 
location; 

Set programmed consumption targets for particular sec~ions of the 
population; 

Design and se!ect policies for income, expenditure and conswnption 
distribution. 

3.1.2 The_productive structure analysis 

This is the basic tool for analyzing producti~~ components as sho~TI in 
table 2. These include: 

(a) Factors of production (inputs of services, capital goods, natural 
resources, labour) required for the production of a good and/or service; 

(b) The components of value added (salaries/wages, taxation, gross 
savings, returns); 

(c) Price components for each of the factors; 

(d) Vaiue of production; and 

(e) Market or destination of products and by-products. 

The productive structure concept is a techno-economic tool for analysis 
and programming of the input-product type. Capital goods and p1oduction 
services are the inputs and goods or services produced by using these 
productive factors are the outputs. 

With the productive structure it is possible: 

(a) To assess ~roduction technologies (input/input and input/product 
ratios); 

(b) To assess the price structure of each of the factors of production; 

(c) To assess the composition of value added; 

(d) To assess the cost structure; 

{e) To assess the effects on a productive component of economic policies 
(tariffs, exchange rates, interest rates, subsidies, taxation, etc.); 
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Table c. Productive structure 

Productive E----td 
ec IT1ee sf.ru.:t11re ii · -~ • " ~r ~ v Ill L U E •~ llir.M • 

to i - fr I c "' ·~· ~ - [t.;.-;;:;;~.a:rr.;; • -" .,;.~ .... ::::+< price J r, -~~1 F.O.B. -..1 ••• 1~ ........ 1 •. , Tar1rr .... ~· ~.-.. .... ::S.s..c ...... -: . .!.!1: ... ·•:· •. 
n ~--,:i.....-;~~·fi••:;. -P'fiiih ....:.1.;:;ir.-. -;;,...,;;, -•1r ..... -· ...-;;:-~ .... ;;;: _,.i;; .... ,..-r ........ 

A .. --" 
.. ,;-;;.-. ' - -t- -1--- r--· r--- - -­-=-6- - ~--J1---+-1-1 --1-1 -•1>---11f-· -+-1 --t--t--~.--+--t--J--+--111- - -· --·-

--lt--..--t--t--+--t---t-1-it---i--t---+--'t---t"--t---i~--t"--1--·'---· -. ·-
••••• I I II II II II I 

:_~ --it--•'---1 -
• - ·-- -·-- _- -1-+I -·,.--·t--+---1---l,f--- - ::= = . -- _:I- - - -1----..-•-.-•r•~ 1 t--"- 1 ·l---l---1-,-i,c---~r.----+---+--~--+--·.._t--_-t--t---i--1 

AIJC 

I 

• '"·'"'·=-=,-t---t-·1'1---1 

-" • 
t-.-.-u-.,-.t·~~ .. ~-'=' .. -':•,,.-if'-•''-i 

ffi?--" .li::. ~,... ... , 
i.--'-·"'-.:..s. .......... ' ........... 

I 

I 

l---+--1--- -- ·--
I 

--H--t- -~·-· -= --t--- -- ----
I 

--t-t---+-:--·- -1--11--- - ~ -l ---t--+---t 

--

·-

-·---------· --~-,___ -... _ 
-

1---,_ --,__ ,. __ 
-,_ 

;;-. 

' 

-...... -·· ~~ P.x-poat component.11 or value or production VILl.ue of ~ 
" •• ;-~ ·---·---------------- production : 
f,·~, :.: ~,~~-·-,;-;,-·=· ::::::::::::!::_-f'I~·--,,,,, r. · ' ,;.._ •• ., ~ ~;,;,;,..~. i ~ ~ =:-•• :f.~ fEi-•· ;;: -.W r;;:-- f 

·-~ .... ----..... -,.-.~.~+-~--~--~-~ 
"7"T 

V.f'. (II • :-:.-...._ r~::::::::::~:::"'..._ ___ ... _.,__ 1----+--~>--t----•.; r•.. . ,,__ -- -t---i-+-..... 

•• f 

-' ' J, • 

·"' . "· t 
I -. 

--- - ,__ --·- ~- - --- 1----- ··- --- ,__ ·- _,..._ , ____ _ 
• : • 
' 
t---+---· -- i.--

---=-- =~r=-
•• p -,-;:;-,.­-,, ..... 
9-;· ;·~--

::-.: J ::_·o-__... ... -···--. ~ --~-""- t----1-- -· --
II II I I II Ill II I I 



- 14 -

(f) To assess national and inttrnational relationships of the components; 

(g) To de:;ign a1:d select technological and economic policies. 

Broadly speaking, the structure o~ consumption and the producLive 
structure can be described as two accounting systems by which the components 
of a system can be analyzed in technical and economic terms.~/ 

From the point of view of evaluation, the methodology for production and 
con~wnption syste~s also gives a combination of accounts. It is a 
macro-economic assessment system, which p€rmits the analysis of the effects on 
each component and on the sy5tem as a whole of variables, such as: resources 
(investment, empl,,ynlf>.1t, finance, foreign exchange, natural resources, etc.), 
income (distribution), government (income and expenditure), foreign exchange 
and imports, intersectoral relationships, external competition and impact on 
the remainder of the ecor.omy. These accounts will be analyzed in greater 
deta!l later in the report. As far as prograll'llling and management is 
concerned, this is plann~d on the basis of testing, simulating and 
experimen~ing with a variety of projections. These projections involve 
changes in the components and the system, whereby development alternatives and 
specific economic and technological policies are defined to permit the 
programming and management of the alternative system chosen. 

The methodology of production and consumption systems analysis comprises 
three main sequences: 

Sequence A: 

Sequence B: 

Sequence C: 

Identification and disaggregation of the components of the 
production and consumption system. 

Assessment of the components and the system. 

Programming the development of the system. 

In the first sequence components making up a given system are defined and 
differentiated in accordance with the base scheme. Next, depending on the 
techno-economic importance and targeted objectives, the development of which 
is to be progranuneo, components for specific analysis are selected. 

When information on productive structures has been incorporated in the 
numerical experimentation model, the result is a set of assessment ac.~ounts 
which can be used as tools for the macro-economit: and structural assessment of 
the system and its components. As in the disaggregation stage, this 

)/ This does not mea11 that a productive stru~turP is an input/output 
table or matrix as develope<l by V. Leontief. This table is th1: reprt!St'~nt;ition 

of a combination of economic· .,,.ilriahles basi>d on a theoreticai model ot 
production which t;ikes int•; .1rcount clcm1:nts of fin;il <lemanrl ;rn<f portr,iys :-.hr> 
hypotheti~al 0periition of t!it: i:CO!l•H!lY ;1s a whole. 

I 11 11 I 11111 II I II I I II 1111 ' ' ' 
I II I I I I I II I 11 
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assessment takes place 'it two lev.::ls: simple assessment, which is similar to 
convention:il diagnostic and structur.:! l assessme1.t which provides more 
knowledge of the composition and relationships of each compc:·~nt anrl :,1e 
system. 

The sy$tem programming stage takes as its starting point three main 
interrelated objectives: 

(a) Final demand objectives for different consumer :e: n]· .. tJS expressed in 
terms of consumption quantities, quality and price :>f ;oods; 

(b) Objectives of different pr0ducers anrl .-;:..;onomic agents, involved in 
or linked to a specific production or consumption system: maximization of 
income (wages for workers, returns to entrepreneurs 1nd fiscal revenue to the 
state); 

(c) National and/or subregiondl social and economic development 
objectivE>s: 

(i) Rational use of resources: hwnan, natural, technologi~al, 
financial, etc.; 

(ii) Even growth of the trade balance, foreign exchange balance, 
balance of payments, tax revenue; 

(iii) Social targets in respect of employment ar.d income distribution; 

(iv) Reduction of regional and/or sectoral imbalances; 

(v) Economic autor.omy of systems with upgrading of national 
production in the components. 

There is a multiple interdependence between th'e three groups of 
objectives. For example, the object:ve of conswners to have the desired goods 
in sufficient quantities, of acceptable quality and at an accessible price 
will depend on or be a functio~ of the terhnical, economic and social 
characteristics of production and derr.a:id. 

The quantity suppiied will depend on the level of local produ~tion or 
imports and the quality of the goods will depe11d on the technology utilized in 
its produc: t ion. 

The prict: paid by consumers will depend on their inr.ome level and their 
pattern of expenditure, level of produr.tion, productivity of the factors 
utilized (technology) and the level of profit. 

The scale of production will be a function of the inst~lled rapacity, the 
~elationship between costs, returns on investm~nt and the price paid by the 
consumer. 

The level of return depends on '-he pattern of distrihution of produ,.tion 
value added: profits, wages, taxation, interest and thus on the specifir 
features of the distributive interests of different agents (owners, workers 
and government). 
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The structure of functional rclation~hips between the three groups cf 
stated objectives can then be seen, and also the fact, that in the course of 
prJgranning the development of the system, particular effQrts will have to be 
made conceptually and technically to harmonize these three ~bjectives and make 
them functionally compatible ~ith each other. 

Figure 3 outlines the interrelationship between devglopment programming 
objectives, agents and tools. 

The development of these three stages making up the Methodology for 
Assessment and Programming Production and Consumption Systems will be dealt 
with in greater detail below. 

In order to better explain the stages of the methodology, a case study 
will be used, i.e. the results obtained in the research project entitled 
"Assessment and Programning of the Production and Consumption SystE~ for Oils 
and Fats in Peru" which was based on this methodology. 

3.2.l Disaggregation 

This first stage of the methodology seeks to define the compon?nts and 
features of a given system. It can in turn be divided into: 

(a) Identification, linkages and graphical representation of component~; 

(b) Simple disaggregation; 

(c) Structural disaggregation; 

(d) Spatial disaggregation. 

Identification, linkag~s and graphical representation ~f co11_1E_~~ents 

The :irst stage in defining a given system is to identify those goods and 
inputs required to produce a good for final consumption. 

Figure 4 shows the procedure to follow in identifying components of the 
system. 

First, the final goods must be specified and these are linked to a 
consumption structure and the productive component~ of such goods. 

In the same way that oils are produced in Peru, the oils processing 
industry also produces other similar final goods. If the production of oils 
is to be modified, this will directly or indirectly affect production of the 
other goods (installed capacity, supply of raw materials, etc.) F~r this 
reason the following are defined as final goods: compound oil, vegetable oil, 
margarine, butter, so1p, glycerine (phase Al). 

Each of these final goods requires a production proce~s and therefore raw 
materials, inputs, machinery, etc. Figure 4 shows as an example the inputs 
required for the production cf compound oil, vegetable oil, margarine and 
butter. The other products may also be differentiated if they are considered 
to be sufficiently important (phase AZ). 
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Frocedure for the identifi~ation of the syst~'s com;;onf'nt~ 
(oils processing industry in Peru) 
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This phase constitutes the second linkage, linking final goods to the 
inputs needed to produce them. 

The inputs to final goods will also in their turn require a production 
process and will need resources. Depending on the importance attached to each 
in the analysis and depending on the p~ogranming objectives, the inputs, 
services and capital goods needed to produce these constituents of final goods 
(phase A3) will be identified. 

In the example shown in figure 4, the inputs required to produce 
vegetable oil are identified as crude soya oil, crude cotton oil and 
packaging; to produce compound oils, semi-refined fish oil is required; for 
butter, crude palm oil. Each of these inputs has been differentiated on the 
basis of its significance in the gross value of production, possibility of 
technical changes, etc. This secon~ stage of relationships is called the 
second linkage. 

In o~de~ to produ~e crude soya oil the following are required: soya 
bean, hexan~. electricity, steam and indirect expenditure, the most important 
of which in techno-economic terms is soya bea~. Consequently it will be 
necessary to identify the inputs, services and capital goods required tc 
produce this raw material (phase A3). 

The relationship between soya bean production and its inputs is called 
the fourth linkage (phase A4). 

Just as disaggregation is shown for certain inputs, more of the~ may be 
similarly differentiated, both within each linkage (i.e. besides soya bean, 
hexane production, cottonseed, crude fish oil, etc. could be disaggregated) or 
in a further linkage (fertilizer production could be disaggregated in soya 
cultivation, making a fifth linkage). It should be noted that for the sake of 
simplicity in this chart capital goods have not been included but they too 
could be dis3ggregated. 

The whole of the stage described above is phase one and is defined as the 
identification and differentiation of productive components. 

The second phase in identifying the system under analysis is to determine 
external linkages, in other words to define which components contain imported 
or exported inputs or capital good~. 

In the example given in figure 4 crude soya oil i~ imported for the 
produr.tion of final goods and soya bean i~ imported for national production of 
this oil. 

The third phase is to identify the consumption of the final good, i.e. to 
differentiate consumption on the basis of consumer markets. In figure 4 the 
oil-consuming population has been divided on the basis of food requirements. 
The division is made between the part of the population that is well-nourished 
and the part that is under-nourished. 

The relltionship betwet!n r.onswners and final goods consumed is defined as 
the first linkage. Figu• ·'•show:; the basic general model, containing all 
goods and inputs required to dcf ine a given system. As previously stated this 
<li5aggrl'!gation may be extencl·~d to an undefined nth linkage an1l for this reason 

I 11 I I 
I I II 
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it will be necessary to set limits to tae system. Thus, a differentiated base 
scheme is established, showing the components to be analyzed, the degree of 
disaggregation depending on the objectives of the study. 

In the case of oils, figure 5 shows the base s~heme for differentiated 
components, where only those factors which will have the greatest impact on 
the obj£cti~es set out previously are taken into account. 

While the process of identifying the system may culminate in the process 
described above, consideration must also be given to the indirect effects of 
certain components which, althou~h they conform to the system under analysis, 
show a behaviour pattern that deper.ds on a different market for final goods. 

In the case of oils, it must be borne in mind that one of the compon~nts, 
the production of crude fish oil, is not a primary good but rather a 
by-product of fish meal processing. As a result, this component wil_ have to 
be further linked with the components involved in the processing of this input. 

Figure 6 shows how fish oil and fish meal production components are also 
included in the balanced feed component which in turn is part of the poultry 
industry, producing chickens and eggs as final goois. In this way this figure 
represents the total oils and fats system. 

Simple di~egation 

The objective of this stage is to set out the main features of each of 
the components making up a particular system. In general terms, this analysis 
is carried out for each component. In addition, there must be an analysis of 
the institutional framework showing the way in which the state and private 
organizations act within the system. 

This simple disaggregation stage is subdivided into five key analytical 
sections, as follows: 

The co~ ~umption component; 

The productive component; 

The quantification and representation of the system; 

The institutional framework; 

The types of market which make up the system. 

The first two sections deal with a detailed analysis of , .. ach of t ... ~ 

components making up the syst._ '• showing the main variables wh:a....n characterize 
the component in question. The objective of this analysis is to obtain a 
preliminary broad overview of the past behaviour of the compone~ts under 
analysis. 

A set of technical tables is used to give a general description of the 
production features and produrers in each component. This set of tables will 
be used in subsequent stages of the methodology. 

I I II I I 



Figure ), Base scheme for diff'erentiated components of the production and consumption system of oils 
ar.d fats, Peru 
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Figure 6. Total base scheme for productive components of the prod·..iction and consumption system of oils 
and fats, Peru 
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It is important to emphasize that the required information relates both 
to production absorbed in the system, and production going to the remainder of 
the economy. The impact of the latter ~n the behaviour of the system is to be 
ascertained. 

In the third section the principal indicators whi•:h characterize each 
component are shown in the previously defined base scheme. 

Taking the case of oils, figures 7 and 8 give quantified models with 
production indicators for all the components making up the system. This 
representation further clarifies the composition of the model, showing 
productive flows and existing bottlenecks. 

When the model has b~en defined in this way, initial proposals for 
possible changes in ~he components can be made. In addition .no~e complex 
models can be constructed taking into account prices, marketing channels, 
etc. All these will depend on the objectives of the study and on whether 
individual variables have a greater or lesser impact. 

The aspect relating to the institutional framework allows an identification 
of the publi~ and private organizations operating in the system, the legal 
~ramework, state programm~s, policies and all those aspects which support the 
development of a particular componer.t or the system as a whole. 

The final point, concerning types of markets, attempts to classify and 
describe linkages which exist between the various components of the system, in 
other words to identify and analyze markets of goods and services. 

From this general information given in the simple disaggregation, the 
market relationship existing between the components is ascertained. Using the 
example of oils and fats, table 3 shows the types of market in e3ch component, 
both as suppliers of products and in terms of demand for inputs. 

Table 3. Nature of the markets for the components disaggregated by system 

Supply Demand 

-------·-----· ---------------- -- -· ·- ·--· - - -·---·----·-

Consumption 
Oils and fats industry 
Chicken and eggs production 
Brooding and hatching birds 

production 
Balanced feeds 
Palm 
Soybean grain 
Cotton 
Fishmeal and fish oil 
Fish 

Oligopoly 
Competition 

Oligopoly 
Oligopoly 
Monopoly 
Competition 
Competition 

Competition 
Oligopsony/CompetitionA/ 

Competition 

Competition 
Competition 

Competition/Oligopoly&/ 
Competition 

Competition 

------------·---- ------ ··-····-·· ·----------··--· ---· -- --· -------· 

a/ 
~/ 

Oligopsony: 
Competition: 

palm and soybean; competition in fish oil 
international market; oligopoly in national market 

I I 1111 
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Structural disaggr~~tio~ 

Structural disaggregation is the analysis of each component in terms of 
its individual characteristic features, and its relationship with other 
components making up the system. 

This disaggregation is at two levels, one relating to the consumption 
component an~ the other to the productive components. The disaggregation of 
the consumption component is based on six determining variables: 
socio-demographic, income, expenditure-conswnption, family unit and food 
economy (the latter only in the case of systtms involving food products). 

Each of these variables is analyzed in a set of tables which explain 
their behaviour and as a group they explain the de:nand for the final good 
defined by the system (table 4). 

Structural disaggregation of the productive components is based on the 
unit known as productive structure, which is a tool of the input-product 
type, into which enter inputs, services and capital goods; the output is a 
good or service produced by the use of the productive factors as described 
in section 3.1. 

By way of an example, table 5 shows the productive structure of the 
vegetable oil production component in the oils and fats system being 
analyzed. [ts format follows the model included in the program.~e developed 
for mini-computers. 

The first part, table 5 (I), contains the inputs necessary to produce a 
particular good, showing both physical quantities required and the purchase 
value of those quantities. In addition, it shows how this value is made up. 
To take the case of the input of imported crude soya oil, this component 
requires a quantity of 26,926 metric tons representing a value of 
$i.iS 20,303,000; this value is determined by the sum of the f.o.b. value at 
port of embarkation ($US 15,989,000), freight and insurance ($US 91),000), 
payment of tariffs ($US 2,706,000), import taxes ($(S 169,000) and trading 
margin ($US )24,000). Thus, each input and capital good will have a defint>d 
value and its own price structure. 

The second part, table 5 (II), contains the production value structure of 
the final good which, with the inclusion of by-products, forms the gross value 
of production of the component. 

The value of the final good is analyzed ac~ording to its distribution, 
both in physical quantities and value. By-products are also distinguished by 
name and by physical quantity and value. 

The third part shows the composition of value added and the principal 
results of the given component. 

I I I 11 I I II 
I I Ill I I Ill I 
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Table 4. Variables, information required and analytical objectives for the 
study of demand, incOllle and consumption 

llrterainin. YariablPs 

lncaae 

-· --

E:irpcoditure-Cons11111ption 

:>utri t ion al Econ . .ii:y 
Conly ror f.he study o~ 
co:iGu:apt iCl'l or t'ood-itoods I 

11111 I I I 11111 I I 11 I II 

Intoraation rl!<laired 

POl'l/LATIOB: 
- Di•ision by ~e 
- Di•ision b~ sex 
- Di•ision by socio-economic stratUE 
- Urban-rural di•ision 
- Di•ision b7 region 
- Birth rates 

Mortality rates 
Obser.ed growth 
Ve~etatiwe grovth 
lmmi«ration rates 

EDUCA!'JOll: 
LeYels or educatiac 

DIPLCYMEllT: 
Distribution or the econaaic:all7 
aetiYe populntion bet...-en a.ployed, 
uneaplo7ed and under-eiaployed 
Distribution or the population by 
type- or aetiwity and occupational 
caterorY 

~~~re~s or in~DIP.~ 

·r,.,~s or inc:011e 
Average income for each class or 
actiwity and occupational category 
Distribution or income 
Fer cacita ineame 

rat.tern c.r exrenditure on eons-er 
,oods 
Food expenditure 
I-at.tern or consuaption 

Composition or the racily 
Family income 
Fu:ily vcalth 
fu:ily expenditure 

• Cor·•-i>tio.. or (c· ,.rU.:..CtG. \.~ 
physical quS11tity and walue 

- Per capita nutritional needs 
- Consu&;>tion or rrrsh and 

processed roods 

I II I 1111 111 11111 I I I I I I 

Deter:ination ·:·!' tt.t'" ta~~~ :.'.":-:.~:1.j:. 
indices to calc~l•~r natior~•! ~~ 
re~iooal dei;.ar.~ t3 s~:io-e:o::o:~c: 
atratu&, s~x. ~c a:;~ ~r~a:-.-r~r~l 
di•ision. 
Esti11ate and projec~ion or r-o?~iat1-.:. 
grovt~ at national, regional a:.~ 

urbM-rural lewel C.;: s:><:io-ec:v:-.c.::.1c: 
strat1a, se.a L"\d ~e. 
Lctercination or the c:orrela~ior. 
bctvei..-r. d-Djrraphic str~ture, 
e9f-lOJ'lllc:lt &tld leYei. or e;z·~:ation. 

- 'Io est i-te the eater.t of a:ceu t-.-· 
t.he ~;iu:at ion t<' ir.:oc.e distrit.:t.;o: .. 
~te~i:;a:..:.~ .. ~=· ':.;.~ ~-="~.A ..,1- .• u:....: • .­
as & runction o( DOO.;latior. ar.j in:0¢e 
leYel. 
To esti.aate P!r capita incoc.e o:: a 
regional tasis. and c.:>m.~ari~a to•» 
ancJ count.rv. -
Determination or e.apen:li ture on gro .. ;·" 
or COD»"2DeT ~~~ (._,~Jur a..,c~1f£~ 
prod~ct~) al nationsi, regiona: a.~~ 
tovn-count.r; level by socio-e;on~~c 
strat1a or po;: .. latioc. gro;.o; .• 
LStia&te O( CO<ISUlllption halitS (or ~.,., 

socio-economic: stratu& or po~~l•t1or. 
group at national, re&ioaal an'1 to .. -:-,­
country level. 
Dcte~ination or ela~ticities. 

- ucte.-.1nat1on o: tne 01v1s1or. 01 

labour vithin the t~il:; accorJir.& t:. 
occupational csteotor1 t.1 soc:io-eco:i~c:.•• 
strat~ or ~~r~!•tion gro..1~ at ~•t1c~.J 
re~ional and town-countr/ leve~. 

- Dctenaination or taa1 !Y income ltr..c. 
tare. 

- f.stiaate or ru:i ly Cal'ital vea~tt •. 
- Dcteniin•~;O:• or tr.e ~-~terr. Cf ~Otc.l 

family exp•m:hture or. (ooJ (an:l/<.1r 
snec:i ~i~ nroJurts ). 

- ;..c,er-...... ~~-· or ;.r.tal.t' o~ ;r.:.:.r.!~.:: 
anJ calor~es. 

- Dcter=ination o~ C',ll;•e:lJit·..ire o:. r"oJ 
and/or •?«"~:ric proJu;ts quan~~fi•~•~ 
in term' or ~rote1ns and calor1C',. 
I>etera.in•t.i~ •• c.~ .!c:~! :!t in =·rr..f ... ln1. 
and calorie~ by so<"io-•con~ic stra• 1• 

a,;e anJ sex at national, ree;ior.a~ o.;-,J 

lOVTl•COIU\try leve!. 
(tuanti ricatior. of a:~1;al ana i,oun: 1 J. 

demand ror rooJ and/er 1~~~1·1~ 
products. 
i.ll!te:-r."oinstior. o~ tt,.,. ori,ir1, d.»t·~: 1: 
or iarorted, or ron.1 cnn1ua;,t1on 1ar..:1 
or •peciric proJucLs) Price' or 
1Mll'rf411'. 

I II 



Table 5. Productive 1tructure of the vegetable oil components• 

- I 

C'oaponent: A Product: Vegetable oil (70!.S-301.A) 
= Pe.-iod: Initial unit: M.T. Total production: 39902 

~2m2201ot1 2f valye 
Input1 Quantl t:r Value Production FOB External Internal Import. Trade Bx change RHt of 

COit COit F + in1. F + in1. Tariffl tu margin Sublidy difference component• 

Cr.So:ra O.Nat.(MT) 1843 1390 1390 0 0 0 0 0 0 0 0 0 
- Cr.So:ra o. (MT) 26926 20303 0 15989 915 t' 2706 169 524 0 0 0 

cr.Cott.o. <MT> 12968 9078 9078 0 0 0 0 0 0 0 0 0 I\) 

Che•.Iap.N (ltg) 429 429 343 0 0 0 
CD 

0 0 0 86 0 0 
Che•.Inp.K. (ltg) 2S8 258 0 127 26 0 38 15 52 0 0 0 

- llectricitJ (lVh) 3990200 302 302 0 0 0 0 0 0 0 0 0 
_ Steu (kg> 26335320 273 273 0 0 0 0 0 0 0 0 0 
_Water (M3) 119706 40 40 0 0 0 0 0 0 0 0 0 

Bottles (1 lt.) 39902000 3990 3990 0 0 0 0 0 0 0 0 0 

= i.abte1 (unit> 39902000 12'4 124 0 0 0 0 0 0 0 0 0 
_ Cartone ( 12 bot. > 3311866 l5H 1586 0 0 0 0 0 0 0 0 0 

Indlr. Co1t1 (USS> 1244 1244 1244 0 0 0 0 0 0 0 0 0 

- Total 39017 18370 16116 941 0 2744 185 662 0 0 0 

Al Value• are given in thou1and USS. The tormat corre1pond1 to the one developed for the micro-computer. 



Table 5 (cont'd) 

II • 

Production Quantity 

Subsyste• 39902 
Export 0 
Rest of economy 0 
Total subproducts 

71562 
0 
0 

44 

Subproduct Quantity 

Lees (507. MG/kg) 1859 44 

III. Productive component - Results 

Gross production value 71606 Production 

National inputs 21960 Subsystem 
Imported inputs 17056 Export 

Rest of economJ 
Total subprodu<ts 

Total inputs 39017 

Labour 
Value added 32589 Unskilled 

Stille~ 

Wages 1053 3.237. 
Unskilled 0 o.ooi. IdJ.,. capacity 
Skilled 1053 3.237. l .ii ts 

Indirect taxes 3259 10.001. 
Production 3259 10.001. Gross investment 
Export (net) 0 0.001. Imported 

Domestic 
Interests 815 2.501. 

Short term 801 2.467. Generated capacity 
Long term 13 0.047. 

Gross saving 323 0.997. Finance 
Externel 

Profits 18998 58.297. Internal 

Revenue taxation 8142 24.987. 
Natural resources 

11 I Ill I 111 I I II I I I I I II 11 I 11111 I I II I II II I I I 1111 

Quantity Value 

39902 71562 
0 0 
0 0 

44 

219 
0 

219 

76.241. 
128062 

0 
0 
0 

167964 

6388 
0 

6388 

0 

I I 111 11 I 111111 I II 11 
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Spatial disaggregation 

This covers the analysis of a system and its components wheG geographical 
location is a significant factor. For example, when particular features of 
each region have an impact on the compnnents and also when the established 
objectives include items such as the analysis of the geographical 
concentration of production and consumption, balance of geographical exchange 
etc. and also where progrannes for regional integration are being sought. 

Spatial disaggregation cor1esponds ~o the simple and stru~tural 
disaggregation of production and consumption components. Consequently, 
spatial disaggregation is a process combining economic and geographical 
factors and it is thus possible to distinguish between simple spatial 
disaggregation and structural spatial disaggregation. 

Each component and type of analysis will be carried out separately on the 
basis of the defined geographical distribution. 

For example, figure 9 show~ the geographical distribution of the oils and 
fats system. This model is differentiated on the basis of the six regions 
defined in figure 10. 

3.2.2 Assessment 

This stage consists of analyzing the existing system. For this there are 
three types of assessment: 

(a) Simple, based on the information showTI in the simple disaggregation; 

(b) Structural, which is the analysis of the productive and consumption 
structures; and 

(c) Spatial assessment, which combines economic factors with those of 
geographical dist~ibution. 

Simple assessment 

Like simple disaggregation, this stage is subdivided into the assessment 
of the consumption components, productive components, the institutional 
framework and thP. mark~t. 

Generally, simple assessment corresponds tn a conventional diagnostic 
analysis. 

Structural assessment -----

The structural assessment i~ based on information obtained through 
structural disaggregation and is shown by mean~ of a combination of accounts 
which permit such analysis, both at individual component levels and for the 
system as a whole. 

Assessment of the consumption component can in turn be broken down on the 
basis of data tables obtained in the disaggrega~ion stage (table 4) and of 
four accounts which d~fine the pcssible progranvning of demand in the system. 
These four accounts are: 

"' 111 I I I I I I I 
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(a) Coverage of demand: making it possible to plan coverage of a 
deficit for a determined level of satisfacti~n for a final good; 

(b) Origin of goods: differentiates goods to be covered on the basis of 
origir., national or imported; 

(c) Alternative distribution of national consumption: from the amount 
of national production, it determines the extent to which each good 
contributes to total satisfaction of demand; 

(d) Total demand for goods: this is a final overview showing total 
volumes of final goods, both of imported and national origin and according to 
alternative products. 

The structural assessment of the productive components is a process that 
goes from the micro-economics to the sectoral and from the sectoral to the 
macro-economics. The micro-economic aspects refer to an assessment at the 
enterprise and/or plant level. In the same manner the assessment can go from 
the concrete technology at the plant to the activity and from this to the 
sector and the system. The objective of the structural assessment of the 
productive component is combined with that of system programming. For this 
reason, there must be a correlation and correspondence between the assessment 
and the progranwning, the first being an instrument of the latter. The 
management of the components and of the system as a whole is a process of 
interdependence between the micro and the macro economic factors. !t is an 
interactive combination of levels which includes everything from the 
enterprise to the national economy. This concept not only allows 
interrelation of different levels of the economy but also the selective 
progranwning of the systems and its components through economic, technological 
and social policies. 

Structural assessment of productive components is perfo~~d by means of a 
combination of 24 accounts, based on information obtained in the productive 
structures making up the system. These accounts show the results for each 
component separately and for the system as a whole, thus permitting 
micro-economic analysis at individual component level an,J macro-economic 
analysis baaed on general information concerning the system and its 
relationship with the remainder of the economy. 

fhe accounts showing results for each component and the system as a whole 
are: 

(a) Production: shows physical quantity and value of principal products 
of final goods and secondary or by-products; 

(b) Productive structure: strictly speaking the same unit of account, 
as above, permitting analysi3 of the composition of the productive structure 
of each component; 

(c) Capacities: for industrial components, this account shows installed 
capacities, utilized capacities, demand in the component and excess capacity; 

~d) ~~S_<?.~r:~-~!.: investment requirements, dome::;t ir. or imported, employment 
needs divided into skilled and unskilled; financing for each component, both 
~nternal and external and the use of specific natural resources; 

1111 II 111 11 11111 11 I I I 1111 I I I 1111 I I I I I 
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(e) Credits: iistinguishing between those to provide working capital 
and those for the purchase of fixed assets; 

(f) External resources: shows foreign exchange ~equirements for 
imports, foreign remittances, investment, loans, exports and balances; 

(g) Income distribution: share of wages, taxation, interest, saving and 
profits; 

(h) Government account: payments received or made by the state in the 
system, such as, tariffs, taxes, subsidies, exchange difference; 

(i) Trading value added: for each gcod or input sold within the system 
there is a trading margin. This account shows how such margins are made up; 

(j) Imports: gives details of imports required in each component 
expressed in FOB and CIF value and purchase or selling price; 

(k) Input-product matrix: this is the aggregation of productive 
structures in each of the components regrouped by sector; 

(1) National price gap: in order to analyze the difference between 
production cost and selling price bott for intermediate and fir.dl demand; 

(m) ~ternal price gap: similar to the previous account but relating to 
foreign goods; 

(n) External trading margin: showing details of margins fot ·xternal 
inputs and goods in earh component; 

(o) Internal trading margin: similar to the previous account but 
relating to national inputs and goods; 

(p) National subsidies: details of subsidies given to intermediate and 
final demand; 

(q) External subsidies: similar to the previous account but relating to 
impo~ted goods and inputs; 

(r) Tariffs: all payments t~ he state made at intermediate and final 
demand stages; 

(s) External taxation: similar to the previous account and relating to 
taxes on imports; 

(t) Exchange rate differences: details of differentiated rates of 
exchange for external linkages; 

(u) gxternal competition: to measure the degree of protection and 
competitiveness of final goods and inputs in each component; 

(v) Share in the econol!!l:: measures the system's share and that of each 
component in relation to total demand in the economy; 

(w) Co-efficient of th~~te~: a series of co-efficients calculated 
from previous tables (table 6); 
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Table 6. Coefficients of ~he syste~ 

.System coefficients 

I System 
Sector 

~ Canponents 

Indicators ~---
POllllULAI 

, In•testment value addec VA 
accelerator INST. INV. 

z Investment imports ill 
accelerator INST. IRV. 

J Investment employment LAB. 

llecelerator INST.INV. 

4 Basic project invest- INST. INV. 
ment accelerator PB:!NST.IRV. 

5 Labour productivity VA 

LAR. 

s Capital intensity per INST.INV. 
unit of labour LAB. 

7 Dependence on ...!!.. 
external inputs II 

a Product import ... 
tendency Y4 

9 Dependence on final ~ 
demand <WP 

10 Local integration !N 

or innuts II 

11 Vertical fategration IVA 
or the system GvP:tuND!f.INPUT~ 

IZ Return - Product VA 
-m-

IJ Government transfers tr~+'T~'fl-~~·!l!· 122 
balance Gvp 

,.. Taxat ior. charged to I, l:AX 2IJ VA 
value added vi 

IS Labour training :;KIJ,LED LABOUR 
requirements lJNSKILLED LABOUF 

16 Direct employment LAB. 
AJFG 

17 
Net taxation payable ~A~ +-r .. 111•flJ<...a.ui:K' 

on imports .. 
ti Net export promotion RETURNS-TAXATIO~ 

x 

tooodl 

AIG AIIG 

I z 

~ ~ 

~ ~ 

I I I I I 11 I II 1111 I I I I I I 11 I I 111 

D 

!GI PS CGI AIFG 

J 4 5 6 7 

~ 

~ ~ ~ ~ 

~ 
V///./ 

~ ~ ~ ~ 

II I 



- 36 -

(x) Potential product: calculated on the basis of idle installed 
capacity, value added, employment, profits, government account and potential 
demand for foreign exchange. 

As an example, tables 7, 8, 9 and 10 show results of some accounts in the 
oils and fats system. 

Spatial assessment 

This stage analyzes results using both simple and structural assessment 
for a defined region. Table 11 shows some results of such a disaggregation in 
the oils and fats system. 

3.2.3 Programming 

System development progranming is the stage in which the achievement of 
three major objectives is attempted: those relating to final demand for the 
defined goods; those of the various producers and economic agents involved in 
the system or linked with it; and national and/or regional social and 
economic development objectives. 

There is a m~ltiple interrelationship between these three groups of 
objectives. For example, the availability of a good to satisfy a demand in 
terms of desired quantity, quality and price will depend on the technical, 
economic and social features of the producers of these goods and in turn of 
those producing the inputs. In addition, the state will participate in these 
activities, either directly or indirectly, in accordance with its so~ial 
policies with respect to income distribution, employment, food, foreign 
exchange balance, sectoral priorities etc. 

This progranuning stage is subdivided into demand progranuning and 
programming of the ~roductive components. Complementing this is a control and 
reprogramming stage to assess the impact achieved by changes in instruments of 
economic policy, productive components or demand in a particular system. 

Demand programming 

Demand programming has a dual effect. On the one hand, it improves the 
quantity and quality of goods and services produced, since it involves a 
better mix of resources. On the other hand, there is an effort to improve the 
le.·el and quality of consumption among different groups of the population. 

The extent to which these objectives will be achieved depends on the 
analysis of different possible secenarios resulting from changes in variables 
determining their behaviour. Changes in demand consist mainly of the 
following: 

Demographic changes with consumption remaining constant: by area or 
region, socio-economic strata, a~e, etc.; 

Changes in physical consumption: by region, socio-economic strata, 
age, sex, etc.; 

Changes in income: by region, by socio-economic strata, etc.; 
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Table 7. General results for oils and fats subsystem ($US thousands) 

Gross Value Employ- Foreign Government Required 
Component production added ment: exchange account finance 

value men/year needs 

Vegetable oil 
(70T.S-30T.Cott) 71.606 32. 589 219 22. 779 14,330 6,388 

Compound oil 
(507.SRF0-507.S) 110. 366 58,269 472 35,037 24,376 7,623 

Butter 26.699 12.959 128 2,390 4,552 2 ,328 
Margarine 24,400 14.183 121 2.922 5,049 1,702 
Crude cotton seed 

oil 21,997 1,664 195 107 130 3,565 
Crude soya oil 4.131 121 9 - - 677 
Soya cultivation 4,500 2,906 1,290 190 42 1,212 
Semi-refined 

fish oil 24,008 -2,633 270 203 -9,887 903 
Crude palm oil 4,784 894 118 496 -164 2,256 
Palm cultivation 2.140 1,253 949 1,490 -3,150 1,328 w ...., 
PVC packaging 

( 1 lt) 3,990 1.239 166 124 51 383 
Washing soap 

(30!.B-65f.SRF0-57.C) 7.614 2,150 220 936 561 1,032 
Toilet soap 

(807.P-207.C) 11,200 6.945 52 2,634 2,767 726 
Glycerine 1,656 640 37 -334 112 177 

-
Total 319.092 133,180 4,245 68,974 38,769 30,299 



Table 8. External sector account for the oils and fats subsystem ($US thousands) 

Iml!orts Remittances Net 
Component Total external 

effect Inputs Equipment Prof its Interest Exports borrowing 

Vegetable oils 
(70!.S-301.Cott) 22. 779 17.056 - 5.699 7 - 17 

Compound oil 
(50!.SRF0-50!.S) 35.037 24.963 - 9.958 33 - 83 

Butter 2.390 140 - 2,245 2 - 4 
Margarine 2,922 425 - 2,489 2 - 6 
Crude cottonseed 

oil 107 - - 91 6 - 10 
Crude soya oil - - - -1 - - l 
Soya cultivation 190 190 
Semi-refined 

fish oll 203 203 ...., 
Crude palm oil 496 - - - 220 - 275 00 

Palm cultivation 1,490 - - - 662 - 828 
PVC packaging 

(l lt) 124 90 - 34 
Washing soap 

(307.B-65!.SRF0-51.C) 936 791 - 144 
Toilet soap 

(801.P-201.C) 2,634 1,393 - 1,242 
Glycerine -334 20 - 92 - -446 

Total 68,974 45. 272 - 21,992 933 -446 1,223 



Table 9. Distribution of value added in the oils and fats subsystem ($US thousand1) 

Percentage of total 
Grou Revenue 

C<>111ponent Total Wages Taxation Interest savings Profits taxation 

Vegetable oils 
(70!.S-3ot.cott> 32,589 3.23 10.00 2.50 0.99 58.29 24.98 

Compound oil 
(50!.SRF0-501.S) 58,269 3.89 10.00 1.98 2.75 56.96 24.41 

Butter 12,959 4. 72 10.00 2.24 0.55 5 7. 711 211.7/t 
Margarine H,183 ". 09 10.00 1.55 o. 77 58.51 25.07 
Crude cottonseed 

oil 1,66/t 56.2/t - 17.76 - 18.20 7.80 
Crude soya oil 121 36.56 - 67.36 - -3.92 
Soya cultivation 2,906 119. 116 - -8.35 - 58.89 
Semi-refined 

fish oil -2,633 -24.75 10.00 -25.92 -2211.87 365.53 
Crude palm oil 894 37 .oo - 59.14 22.27 -18.40 - ..., 

'° Palm cultivation 1,253 213.09 - 76.33 62.00 -251.'+2 
PVC packaging 

(1 lt) 1,239 64.38 - 5.75 16.91 9.06 3.88 
Washing soap 

(3°'"8-65'1.SRF0-5'-C) 2,150 49.09 10.00 6.18 2.82 22.3'+ 9.58 
Toilet soap 

(80T.P-2ot.c) 6,945 3.56 10.00 0.89 0.40 59.60 25. Sit 
Glycerine 640 27.70 -3.95 3.91 3.85 47.95 20.55 

Total 133,180 9.66 9.33 3.81 7.00 46.61 23.59 



Table 10. Government account for the oils and fats sub1y1tem ($US thou1and1) 

Tariffs aod taaatioo Public 
Component Total Imports/ enterprise 

effect inputs Indirect Revenue profit• 

Vegetable oils 
(707.S-307.Cott) U,330 2,929 3,259 8,142 

Compound oil 
(SOT.SRFO-SOf.S) 24,376 4,324 S,827 14,225 

Butter 4,552 50 1,296 3,207 
Margarine 5,049 79 1,418 3,556 
Crude cottonseed 

oil 130 - - 130 
Crude soya oil 
Soya cultivation 42 42 
Semi-refined 

fish oil -9,887 - -263 - -9,624 ~ 

Crude palm oil -164 -164 
0 - - -

Palm cultivation -3,150 -3,150 
I - - -

PVC packaging 
(1 lt) 51 3 - 48 

Washing soap 
(307.B-65f.SRF0-57.C) 561 140 215 206 

Toilet soap 
(801.P-207.C) 2,767 298 695 1, 774 

Glycerine 112 6 -25 131 

Total 38,769 7 ,871 12,421 31,419 -12,938 
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Table ll. General results for oils and fats subsytem by region 

Region I II III IV v Total 
r.omponent Variable 

Vegetable oil VA 4,888 27,375 326 32,589 
N 33 184 2 219 
$US 3,408 19,084 227 22, 719 
CG 2,150 12,037 143 )1:,330 

Compound oil VA 11,071 43, 119 4,079 58,269 
N 90 349 33 472 
$US 6,657 25,927 2,453 35,037 
CG 4,631 18,038 1,706 24,376 

Butter VA 389 12,570 12,959 
N 4 124 128 
$US 72 2,318 2,390 
CG 137 4,415 4,552 

l"' ... rgarine VA 14,183 14, 183 
N 121 121 
$US 1,922 ~.922 
CG 5,049 5,049 

Crude cotton VA 499 915 250 1,664 
seed oil N 59 107 29 195 

$US 32 59 16 107 
CG 39 72 20 130 

Crude soya oil VA 42 73 6 121 
N 3 5 1 9 
$US 
CG 

Soya cultivation VA 2, 703 29 174 2,906 
N l,200 13 77 1,290 
$US 177 2 11 190 
CG 39 3 42 

Semi-refined VA -316 -1,211 -1,106 -2,633 
fish oil N 32 124 113 270 

$US 24 93 85 203 
CG -1,186 -4,584 -4,153 -9,887 

Crude palm oil VA 894 894 
N 118 118 
$US 496 496 
':G -164 -164 

Palm cultivation VA 1,253 1,253 
N 949 949 
$US l,490 l ,490 
CG -3,150 -3,150 

PVC packaging VA 1,239 1,239 
N 166 166 
$US 124 12'· 
CG 51 51 

Washing soap VA 1,828 323 2,151 
N 187 33 220 
$US 796 140 936 
CG 477 84 561 

II I I I I I II I 111 I I I I 111 I I I I II I II I Ill I Ill I 
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Table 11. General results for oils and fats subsytem by region (cont•d) 

Region I II III IV v Total 
Component Variable 

Toilet soap VA 6,945 6,945 
N 52 52 
$US 2,634 2,634 
CG 2, 767 2, 767 

Glycerine VA 640 640 

Total 

N 37 37 
$us -334 -334 
CG 112 112 

VA 19,234 107,603 3,872 2,176 174 133,180 
N 1,418 1,456 210 1,080 77 4,245 
$US 10,370 53,623 2,921 1,988 11 68,97 .. 
CG 5,810 38,434 -2,200 -3,314 3 38, 769 

VA: Value added The horizontal sum of the variables does 
N: Emp::.oyment not exactly agree due to rounding. 
$US: Foreign exchange 
CG: Government account 

Changes in price; 

Changes in population, income, prices and elasticities; 

Progranning of physical consumption targets outside specific groups of 
consumers. 

Each of these specific effects requires a combination of tools to 
progranne this demand. The methodology proposes a combination of econometric 
and policy responses to define demand. These tools are: 

Estimation of the change in the pattern of consumption due to 
inflation; 

Estimation of the necessary inr.rease in income for a population group 
to reach its assigned caloric level; 

Estimation of the time required for a given population group to reach 
the required nutritional level; 

Estimation of the extent of overcoming the protein-calorie deficit in 
the nutritional scheme; 

Designing food policies. 

It should he emphasized that this combination of tools is specifically 
defined for food products. 
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The results obtained by using these demand progranaing 111echanisms are in 
all cases based on the set of tables prepared at the disaggregation stage 
which, taken together, provide definitions of the principal demand progr;umaing 
indicators. 

Figure 11 shows the sequence in which demand policies are formed. 

In the case of oils and fats, the basic demand programning instrument vas 
the nutritional gap; consequently the policies and actions to be developed 
are based on covering this gap or some part of it. 

For this purpose, the population is divided into well-nourished and 
under-nourished, the distinction being made on the basis of protein and 
calorie consumption. The minimum conswaption requirements of the 
well-nourished section of the pupulation were fully satisfied, whilst there 
was a deficit amongst the under-nourished (table 12). The nutritional gap is 
determined with reference to the total calorie and protein consumption for 
both groups. 

The goods under consideration in the system represent about lO<per<cent 
of current consumption, thus it is considered that these goods may be able to 
cover up to lO<per<cent of the gap. It was proposed to partially fill the gap 
with foods produced within the system, such as fats and oils, chicken meat and 
eggs. 

In order to define the share ot each final good, a cost minimization 
progranme was defined for each component based on the calorie and protein 
contribution of each. 'Tite result of this procedure is shown in table 13 which 
establishes the additional consumption requirement for the under-nourished 
group. Thus, the demand programme will result in covering this additional 
consumption. 

Progranming of productive components 

The progranning of productive components is designed to determine the 
policies, proje~ts and activities required to achieve the proposed system 
development objectives and measure the effects of that progr~. 

For this purpose, this stage of the methodology comprises three 
sections: design and selection of industrial development lines, definition of 
selective policies and develo?ment of a progranne of co-ordination. 

(a) Design and selection of industrial development lines 

The elaboration of development lines means linked component growth in a 
specific system. Each component can evolve in various forms, which will 
affect components with which it is linked in different degrees, leading to the 
need to undertake projects in each of the components subject to change. In 
this sense, the feasibility of a given project includes a high degree of 
interdependence on the feasibility of other projects in other components. 
This implies the need to undertake interlinked studies, in other words to 
achieve a linked development of the components in the context of the 
development of the system as lines of growth. The alternative development 
options arising for each component in the svstem are as follows (see 
f igure<l2): 
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Table 12. Estimating the nutritional gaps 

Group 
Average 
consumption 

Monthly kilocalories 

Monthly protein 
(gr/kg) 

Well nourished 
group (1) 

94,993 

2,619 

Malnourished 
group (2) 

44,828 

1,629 

Nutritional 
gap (l) - (2) 

50, 165 

990 

Source: Junta del Acuerdo de Cartagena (JUNAC), Lima. 

Table 13. Additional required consumption and ;ts nutritional contribution 

Additional required Nutritional 
Goods consumption contribution 

(Kg/per-capita/year) Kilocalories Protein (gr) 

Oils and fats 6.0 52, 104 

Chicken 4.5 4,860 864 

Eggs 2.7 4,104 327 

Total 13.2 60,068 1,191 

Nutritional 
gap (10 per cent) 60,204 1,188 

Source: Junta del Acuerdo de Cartagena (JUNAC), Lima. 
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Figure l? • Generic operative sequence ror the identification, design 
and selection of Hnes of developaent 
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Expansion of productive activity; 

Modernization and/or technological change; 

Substitution of imports by national goods, whether or not produced in 
the region; 

Substitution of local products by other goods also produced nationally; 

Diversification of production. 

Each of these options requires specific analysis, both at micro and macro 
level of the development potential of the component itself and as part of the 
system to which it belongs. 

In order to provide a general operative procedure, figure 12 shows the 
g~neric operat~ve sequence for designing and selecting lines of development. 

Phases !, 2, 3 and 4 would correspond to the disaggregation of components 
subject to change, showing the effects on the system. 

Phases 5 and 6 represent the stages at which the changes are assessed. 

In phase 7 ways to improve the results at system and/or component level 
are identified and specific projects and actions are determined for 
implementing the modified system. 

In the case of oils and fats five development options for different 
components of the system are presented. These options are briefly described 
below: 

I I 1111 

(i) For final goods: 

Modernization: technological alternatives are offered for the 
manufacture of final goods based on the use of new raw materials. 

Substitution: the consumption of imported crude soya oil is 
reduced by Asing different national raw materials. 

Substitution of local goods: the use of fish oil in the 
manufacture of compound oil is reduced. 

Diversification: a greater number of oils are manufactured. 

(ii) For industrial gocds: 

I Ill I 

Expansion: production of crude palm oil is expanded. 

Modernization: in the manufacture of crude corn oil, the 
preparation of crude rice bran oil, crude tarwi oil, extraction 
of residual fish oil is modernized. 

Substitution: increased national production is substituted for 
imported soya cake. 

I I I I 1111 II I 11 I I II I I Ill I I I I I 11 II I I I 
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Diversification: in the manufacture of crude rice bran oil and 
crude corn oil diversification is envisaged. In both cases, 
these products are new in the rice milling and balanced feeds 
plant components. The processes of stabilization and 
degermination respectively, which previously did not exist, are 
carried out in these camponents. 

(iii) For agricultural goods: 

Expansion: cultivation of palm, soya and tarwi is expanded. 

Modernization: technical changes are made in the production of 
soya and cottor. seed. 

Substitution: import of soya beans. 

This grour of options for developing the oils and fats system is outlined 
in figure 13, which shows the new components included in the system. 

When the features of each of the changes have been analyzed, the effects 
on the system as a whole and specifically on each component are assessed. 
Table 14 shows the final result distinguishing requirements and supply of 
inputs and goods, leaving production balances of soya and tarwi cake. 

In order to obtain a new equilibrium in the system, a further analysis of 
development options for these components is made. 

As a result of this, the following alternatives for achieving greater 
integration in the system were considered; developing milk extender, a product 
similar to milk, and composite flours as ~ substitute for wheat flour. 

These subsystems were in turn disaggregated and assessed and then 
included in the final systems. 

Figure 14 shows the base scheme of the alternative system. 

Phases 5 and 6 for the analysis and selection of lines of development 
vere carried out by comparing the projections for the current system with that 
of the alternative system. Tables 15 and 16 show the result of this 
operatior., with tne letermination of the most viable final system (table 17). 

Once the final system for the production and consumption of oils and fats 
had been detP.rmined, the study was prepared and actions and projects required 
for its implementation were prograamed. Among the principal projects in this 
system, the following were considered: 

Project for the expansion of soya cultivation; 

Project for the expansion of tarwi cultivation; 

Project for the in4tallation of a palm fractionation plant; 

Technological adaptation project for processing tarwi; 

Ill I I I I I I 11 I II I I I I 111 11 I I II I I II II I I I 1111 II I I I I I 11 



Figure 13. Simple dis~gregation of the canponents of the oils and fats producti~n and consumption system 
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Table 14. Equilibrium between quantity demanied and supplied in the oils and 
fats subsystem (metric tons) 

Destination Oils and 
fats sub- Rest of 

Production Total system economy Exports Balance 

Vegetable oil 71,424 11,1~24 

Compound oil 164,367 164,367 
Butter 110,525 110,525 
Margarine 38,028 38,028 
Crude cotton 

seed oil 20,150 20,150 
Crude soya oil 20,748 20,748 
Crude tarwi oil 14,420 14,420 
Semi-refined 

fish oil 110,461 110,461 
Fr. palm oil 135,027 l ll, 798 23,229 
Crude corn oil 60,345 60,345 
Cn1de rice oil 10,000 10,000 
Soya cultivation 11,258 11,258 
Palm cultivation 1,094,800 1,094,800 
Tarwi cultivation 90,000 <JJ,000 
PVC packaging 

(1 lt) 71,424 71,424 
Crude palm 

kernel oil 4,030 1,065 2,965 
Washing soap 25,000 25,000 
Toilet soap :-,soo 5,800 
Glycerine 1l&uo 1,300 500 
Lyes 38, 913 24,960 13,953 
Cotton cake 53,639 53,639 
Cotton hulls 22, 777 22, 777 
Linter 827 827 
Soya cake 81,898 81,898 
Soya hulls 1, 746 1,746 
Lecithin 446 446 
Tanti cake 62,928 62,928 
Fatty acids 8,019 8,019 
Stearin 72,710 72, 710 
Palm kernel 8,310 8,310 
Unfermented 

rice bran 55,336 55 ,336 

Source: Junta del Acuerdo de Cartagena (JUNAC), Lima. 
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Table U. General reault• of the projection of the cur~•nt •r•ta• (10 rear progr .... ) 

Olla and Powdered WhHt llour 
fate Poultrr Cotton Pl1h .. al whole •Ilk for p11ta llce Total 

Value added 
(SUS thouunda) 208,000 137,429 60. 4 .:7 91,300 - 30,076 114 ,047 711,279 

Income di1trlbut-
ion (per cent> 
-WagH 7.74 28.47 50.21 30.67 - 1.10 17.43 20.12 
-Indirect tazH 8.54 9.29 2.82 12. ll - 9.11 3.23 7. 42 
-InterHt• 5 .12 3.18 -16.41 13.36 - 3.27 9.15 5.12 
-Gron aavlng1 5.00 6.53 0.34 5.90 - 0.53 1.24 :!.15 
-Prorita 51. 53 37.43 56.17 26.13 - 54.13 67.75 50.21 
-IncOM tu 22.07 15.11 6.16 11.21 - 23.39 0.50 12.51 

Foreign exchange 
Account 
caus thouund•) 92. 379 103,401 -31,512 -94,075 119,225 96,543 17,214 303,,45 
laplo)'llent 
(Mn/JHr) 6,051 26,14~ 26,023 1,851 - 711 21,317 19,952 
Phcal account 
(SUS thOUHnda) 59,048 52,912 1,572 22,256 2,393 -417 11,840 156,604 
Required lnveat .. nt 
<ius thousands) 
re: 14. 514 67,393 50,163 50,453 - 1,769 269,966 531,251 
TC: 26,056 27 ,977 - -45. 713 - - - 8,320 
Total: 110,564 95,370 50,163 4,740 - I, 769 269,966 539,571 

,,,, 
"' Technological 

innovation 
<new products> 

Regional develop1ent 
caus thouunda) 
DIST. VA 
HGION I 27,418 23,653 16,564 52,820 - 3,161 92,576 216,192 
(per cent> 13.2 17.2 27.4 57.9 - 13.0 50.3 30.5 

RIGION II 154 ,261 83 ,113 \8,036 7,627 - 20,501 - 213,n1 
(per cent> 74.2 60.5 29.I 8.4 - 68.0 - 39.9 

REGION III 3,829 17,572 25,656 30,852 - 4,442 11,957 ,,01,301 
(per cent> 1.8 12.8 42.5 33.8 - 15.0 10.3 14.2 

HGION IV 19,150 3,876 171 - - - 53,742 76,939 
(per cent> 9.2 2.8 0.3 - - - 29.2 10.I 

REGION V - 3,441 - - - 379 1,211 5,101 
(per cent) - 2.5 - - - 1.0 0.7 0.7 

RIGION VI 3,343 5. 774 - - - 193 17,414 27,494 
(per cent> 1.6 4.2 - - - 3.0 Y.5 3.9 



Olli and Nllk Co111p01lte 
fat• PoultrJ Cotton rhh111eal ntender1 tlour I lee Total 

Value added 
CIUS thouund1) 277. 360 149,176 60,427 87,173 6,058 39,564 114,00 803,805 

Inco.e dl1trlbut-
ion (per cent) 
-Wage1 13.28 29.49 50.:tl 32.63 16.37 77.81 17.43 'l'l. 85 
-Indirect taire1 6.95 8.99 2.82 12.07 8.55 4.40 3.23 6.61 
-InterHt1 7.06 7.07 -16.41 10,93 2.11 -o. 51 9.85 3 ''l9 
-Gro11 1avlng1 7.20 6.01 0.34 6.20 41.38 1.92 1.24 4.99 
-Profit• 52.88 38.35 56.17 26. 74 22.95 51.13 67.75 Sl.03 
-Inco111e ta1 17.63 15.08 6.86 11.43 7.94 8.32 0,50 11.23 

Foreign e1change 
Account 
<SUS tbou1and1 > 35,394 7:1, 271 -31, 512 -84. 719 2,042 72,245 17,284 16,005 
.. plo,..nt 
(111enlyear> 21, 747 32,650 26,023 8,964 1,008 8,268 21,387 120,047 
Phcal account 
<SUS tbouund1) 59,603 49. 768 8,572 21,604 1,207 -2,753 11,840 149,841 
Required 
lnvHbMnt 
CIUS tbouund1) 
TC: 59 ,077 74,446 50,163 46,335 1,554 19,164 :169,966 520, 705 
re: 161,397 0,596 - -25. 713 7,997 1, 715 4,011 111,on VI 

"" Total: 220,474 117 ,042 50,163 20,622 4,546 20,179 274,051 707' 710 
Technological 
innovation Pal111 kernel Tarwl cake - 011-trH Nlllt n- Co111po1lte ltablll&ed 
(new product•> oil Corn ger111 thh1111al tender tlour tor rice bren 

Terwl oil puta 
Pal• 1tearin 
Pala olein 
Rice oil 
Corn oil 
So1a 111eal 

Regional develos-ent 
($US thouund1) 
DIST. VA 
RIGION I 56,004 25,564 16, 564 49,703 763 3,177 92,H6 244,Bl 
(per cent> 20.2 17.l 27.4 57.0 4.3 9.8 50.3 30.4 

RIGION II 160,215 91,566 18,036 7 ,157 5,611 10,564 - 293,156 
(per cent> 57.7 61.4 29.8 8.2 9'1.8 26. 1 - 36.5 

HGION III 6,575 11,148 25,656 30,313 53 2,690 18,957 102,397 
(per cent> 7.4 17. l 47. 5 34.8 0.9 6.8 10.3 12. 1 

RIGION IV 45,964 4,141 171 - .. 7,755 53,742 106,311 
(per cent> 16.6 2.8 0.3 - 0.7 5.7 79.2 13.7 

RIGION V 827 3,547 - - 18 19,861 1,288 75,541 
(per cent> 0.3 2.4 - - 0.3 50.2 0.7 3.2 

RIGION VI 7,775 6,210 - - 61 317 17,484 31,847 
(per cent> 2.8 4.2 - - 1.0 o.8 9.5 4,0 
---~--··------------- ------- - --- ---- - .. _,_ . ··- ...... --· -- .. ---------- .. ----·------

___ ... _ 
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Project for the expansion of capacity in the production of corn flour, 
etc. 

In connection vith these projects, the necessary investment for their 
execution, financing and the chronological sequence of activities were 
defined. This completed the determination of the selected line of development. 

(b) Selective policies 

At this point, policies are designed to attain specific techno-economic 
and/or social objectives. Through simulation the effects of those policies on 
the different components of the system are assessed. 

Figure 15 shows an example of design and celection of export oriented 
policies. In this case there are various forms of intervention affecting the 
productive structure: 

By modifications in price: reducing export taxes, differential 
exchange rates, export subsidies, etc.; 

By modifications in the ~omponents: structure of direct costs and 
price structure (tariff reductions, differential exchange rates, 
reduction in marketing, etc.), configuration of value added (reduction 
in interest rates, reduction in stocks, etc.). 

These anrl other measures can be managed at different levels of intensity, 
producing varying responses in the component and thus new results in the 
system. From these the selection of the instruments required to achieve the 
objectives can be made. In the study of oils and fats it is assumed that 
policy measures would be taken in the context of the co-ordination pro~raane; 
thus levels of sensitivity relating to the main policy instruments were shown 
for each component of the system, permitting the subsequent selec~ion of 
policy actions necessary to give direction to the development of a given 
component (table 18). 

(c) Co-ordination 

Co-ordination is conceived as a process for harmonizing interests in a 
context characterized by a greater or lesser degree of competition as well as 
certain differences in interest in soci&l and economic relations. 

In a given production and consumption system, three major co-ordination 
processes can be identifi~d: that between producers linked in the same 
system, called co-ordination in productive linkages; co-ordin~tion between 
agents participating in the same enterprise, unit or component, called value 
added co-ordination; and subregional co-ordination, which relates similar 
systems in different regions. Each of these three types of co-ordination 
requires its own methodology which must in turn be mutually compatible since 
as part of a specific system they are interrelated. Co-ordination between 
producers will permit the setting up of agreements between producers, avoiding 
conflicting interests and achieve greater economic rationality in the 
regulatory action of the market through production, supply and trading 
agreeaients. 

11 II I Ill I 11 I 11 I I I I I 1111 I II I II I 11 11 1111 11 I 
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Table 16. Sensitivity in the cost structure or productive cc:aponents to 
certain instruments or policy 1/ 
Alternative system -

~· 
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The object of value added co-ordination is to stabilize production, but 
it is envisaged not only as a purely entrepreneurial measure but also as a 
factor at the level of agents and components s::. .• ce they will depend on the 
features of the productive structure, its relation with the other components 
in the systea, the social and economic dynamics of the remaining national 
systeas and the overall state of equilibrium of the national economy. 

Subregional co-ordination takes as its starting point the definition of a 
subregional systea in which each component is assigned and located in the 
national context. The prograaaing and assessment of its interdependences will 
11ate it possible to identify an economic instrument for harmonizing the 
econ011ic policy mechanisms in each region in order to maintain a balance 
between national components linked within the system. 

In the case of oils and fats a co-ordination prograane for linkages in 
the productive sector was defined which in turn vas to be included within an 
institutional organization for the administration of the national food 
security system. 

This organization is shown in figure 16 and would constitute the central 
model of an institutional organization for a general food system. The oils 
and fats system would be part of this, and co-ordinating ac~ions would take 
place both at co-ordinating committee le·:d ~::~·.:c~::. ~,;ents ;articipating in 
the oils system and in the National Food Security Council covering the food 
system as a whole. 

Control and reprogranming 

While the system's methodology permits the linkage of the principal 
components and establishment of a development equilibrium in the system, it 
should be borne in mind that the system is itself interlinked with the 
remainder of the national and international economic system thus contributing 
to and being affected by macro-economic equilibriums and disequilibriums. For 
this reason it is necessary to have a control instrument to allow this 
interdependence to be assessed. 

The control system itself will be the methodology, applied to the 
definition of specific systems and their numerical expression on the basis of 
the results obtained in the numerical experimentation model. The same system 
development progranme will make it possible to monitor progress towards 
achieving targets and to assess the necessary rc~rvgro:.:;;;;;ings. 

3.3 Numerical experimentation model 

Using mathematical language, this model expresses the techno-economic 
interrelationships obtained between the variables making up a given system. 

It is an accounting model, a combination of expressions or equations 
defining variables, enabling the calculations of results as a function of 
exogenously determined co-efficients and parameters. 

In other '"<,rds it does not include behaviour equations nor functional 
relations which would give implicit structural change. On the contrary, the 
values which are introduced as data are individual technical parameters of a 
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Figure 16, Proposal for an institutional organization for iaplementing the 
Food Security Scheme 
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specific case to be investigated or explicit hypotheses and controllable 
variables or policy variables (consumption targets, subsidies, tariffs, taxes, 
etc.). On the basis of these - through the equations of the model -
calculations can be made of the effects of the assessment system on the 
economy as a whole. 

As mentir.ned before, this model is different from econometric projections 
which are based on an analysis of historical data, or from optimization models 
(e.g. linear progranming) which imply the aggregation of results into one 
unique objective function. Nor is it a predictive model, but more an 
instrument to "help to think" making it possible to compare hypotheses and 
policy alternatives through successive approximations. 

The equatic 1s of the model appear in the complete version of MEPS which 
will be issued later. A sunmary of the basic equations is presented in the 
next section. The user manual and the numerical model constitute the second 
volume of the present study. 

In general terms, th~ model makes it possible: 

To calculate the sectoral demands derived from the production of final 
goods, based on the level of diaggregation of the components linked 
with this production; 

To determine the effects of operating the system on resources 
(natural, external, ~nvestment and financial) and on agents (wages, 
profits, taxation); 

To analyze intersectoral linkages concerning technology, marketing and 
state intervention in the setting of prices. 

To reflect through a combination of indicators the specific features 
of the system as related to the remainder of the economy. 

The ca1culation process is carried out through a series of simulations at 
different levels of demand for final goods, exogenously defined and 
differentiated. This demand will determine levels of production of final 
goods which in turn will require the production of inputs, services and 
capital goods. In general, the definition of levels of production will be 
determined by requirements for its utilization in other components within the 
system, and so on up to the point where the demand for the final goods is 
determined. 

The performing of different simulation> with changes in specific 
co-efficients (technical, economic, income distribution, policy, etc.) allows 
the evaluation of these alternatives, leading in turn to the drawing of final 
conclusions from the study and the formulation of corresponding policy 
reco11111endations. 

111 I I I 1111 I 



- 61 -

3.4 SUlla&rJ of technical numerical llOdel 

This section contains introductory com111ents. a description of the basic 

equations and a nUllber of ex .. ples of the use of llEPS in connection with the 

establishment of targets. 

It should be kept in aind that though the following exposition is in 

terms of one final good the actual numerical model is capable of handling an 

arbitrary nUllber of final goods siaultaneously. Note that. even with just one 

final good, however. it is not unusual for a well articulated lfEPS aodel to 

have 400 to 1,000 equations and identities once the econoaic agents. regions 

and intermediate goods have been appropriately disaggregated. 

In the stylized form outlined below. the model is presented with 

input/output-type production functions. It should be kept in mind that eore 

sophisticated descriptions of alternative production functions are possible 

within the model"s framework. This is also true for the description of 

consumption behaviour. (e.g. b~ including relevant price effects). 

Since development policy is typically concerned with a target group 

within the population (e.g. stratified by geography, demography, income. 

culture, etc.), total consumption in period t of the final good is modelled as 

the sum of consumption, C , by each group, g. (of which there are G groups 
gt 

in total) and foreign consumption (exports), E . 
t 

G 

'I> ct = Et + I cgt 
g 

Consumption of each group is modelled as a separable function of population, 

Ngt' and per capita ~onsumption, cgt' i.e., 

(2) c = N c 
gt gt gt 

where 
~ 

(3) N • N ~' Cl + r .>. 
gt gto i·t g1 

0 
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and N and r are the exogenous base period population and population 
gt

0 
gt 

growth rate, respectively. 

Per capita r.onsumption of the final good .. , be specified flexibly, e.g •• 

as a function, f(.), of the vector of relevant prices, ~. per capita incoae, 

J and other related variables, Z gt' gt 

(4) 

The part of total consuaption serviced froa do.estic sou~ces •ay be 

ce>11puted either by specifying an iaport share, ut• or by inserting a .ore 

ce>11plicate1 relationship, e.g., an iaport de11and dependent on relative 

prices. Once consuaption is deterained and the doaestic coaponent to be 

provided identified, the effect on doaestic indu3try is derived by 

constraining se~tor output, Qt• to aeet this consuaption level, i.e .• 

Taking as an esaa~le an input-output production structure, sucb a level 

of final good output will imply derived dP.•a~ds for intermediate inputs x
1

t • 

• • • I • • ••• X and factor inputs L • •· •• L • • •. L (where 
kt Kt It ft Ft 

different quality levels imply distinct factors) of the fora 

and 

(7) L = v Q 
ft f t 

respectively, where 

I 11 I I 111 11 111 I I I I 111 I I 
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rime s·.i~·scripts are dropped froa the last two equations to indicate the 

constancy of the technology. 

Letting intermediate and factor prices be Plt' ... Pkt' ... PKt and 

Wlt' ... wft' .•. WFt' respectively, and a be the aarkup factor, then the 

price of the domestic~lly p~oduced final good, Pt (no k subscript), before 

indirect taxes (e.g. sales tax, value added tax) will be 

The corresponding price of the imported good <intermediate or final) 

provides an example of how policy instrumer.ts may be incorporated. In 

particular, the price of th~ imported goo~. P*kt' is computed as 

Cll) p•kt = PFOB,kt + KIY,kt + KCD,kt + KMT,kt + KIUl,kt - KUS,kt - KXD,lt 

where the "free on board" prlce of the imported good, P , is adjusted by 
FOB 

various costs: K , th9 cost of insurance and freight, K , the cost of 
IF CD 

custom duties, Kin', import ~ari£f costs, K
191

, domestic marketing margins, 

Kus' user subsidies, and KXD' ex:hange rate differentials. 

To this basic framework are add~. ~ultitude of structural and 

accounting details. Broadly, these inc.-de inter and intra-firm financial 

flows and reguirements (covering e.g., investment,!' working capital, 

various debt maturities and obligations), va!ue a~ded and income distribution 

!I No theory of investment behaviour is imposed; ex,ept for that which 
addresses depreciation, investment is exogenous and must be specified period 
by period. 

11 I I I I 
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computations, accounts tracking utilization of domestic resources (e.g. buaan. 

natural, financial, know-bow>. computations measuring the iapact on the 

governaent. capital and current accounts. and various profitability and 

capacity utilization analyses. 

l!EPS aay be used in conjunction with preset goals or targets. On the 

consuaption side, one sdcb typical ca.>e is when final consumption targets are 

taken as polic) goals in themselves as in the case of food industrial 

systems. Here equation (4) may be 111<>re usefully specified in terms of the 

target parameters. Consider the following example. 

If a caloric or protein intake level. d , is taken as a per capita 
~t 

target, and b is the amount of the nutrient per kilogram in the final good 

then the per c&pita consumption function may be replaced by 

(12) c = s d /b 
gt gt gt 

where s is the share the final product is to have as a supplier of the 
gt 

nutrient (tbe rest presumably supplied by other final goods). Thus, by 

selecting appropriate per capita uutrition targets, dgt' total consumption 

may be generated, i.e., 

(13) 

G 

ct = I s t d t N t g g g g 0 

t 
['ii 
i=t 

(\ 

(l+r . ) J /b 
gl 

Hence, starting from nutritiohal con~iderations, total consumption and 

thus production r~quirements may be generated. This, in turn, permits the 

consequences of such nutritional goals to be evaluated in light of their 

impact on related economic variables as well as other up and dowu::itream 

activities. 

As a second ei:ample of the use of MEPS in conj11nction with goal setting. 

consider lhe case where it is national policy to reduce energ~ consumption or 

increase the energy efficiency of existing production methods. Such a goal 

may be specified direct~ &3 the ~otol atPJunt of energy consumed by the 
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industrial s1ste11, saJ in barrels of crude oil equivalent or indirectl1 

through the use of indicators such as VA/Q , the 8JIOunt of value added 
e 

generated bJ the industrial s1ste11 being studied per barr of crude oil 

equivalent used. 

Consider the foraer case. The total energJ requireaents (in barrels of 

crude oil equivalent) of the SJste• ••J be determined froa the equation 

K 
(14) Qet = ~ <•et Qkt qt) + (ae Qt q) 

where •et is the input-output coefficient of the energJ fora utilized bJ the 

producers of intermediate good k, q Js the conversion factor of this energf 
k 

funa to barrels of crude oil equivalent (or &DJ other com110n aeasure), and 

a and q are the analogous exogenous para11eters for final good production. 
e 

Henca, the two tenas ih equation (14) represent the energf consumption of 

intermediate good producers and final good producers, respectivelJ. With this 

sum in hand, the energf impact of alternative production techniques, product 

lines and consumption patterns may be more accurately assessed. 

Consider the case of choosing the appropriate policJ mix between foreign 

exchange generation (via the export of the final good or its inputs) and the 

satisfaction ?f domestic consumption requirements. Simplifying greatly, a 

policy could be characterized by th~ parameter 

tt.e share of the good domestically available going to foreign consumption, 

where Qt has been held constant to underscore domestic capacity limitations 

or production bottlenecks. Thus, each choice of h will imply a corresponding 

contribution to the balance of trade (current> account, BTA, and d~mestic 

consumption goal satisfaction, DCS. The trade off between BTA and DCS and, 

hence, h itself can only be determined politically. Nonetheless, the virtue 

of KEPS is in its ability to provide a transparent framework to analyse the 

econo~ic consequences of such political decisions. 
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•aturallJ tbe use of targets and goal setting in tbe llBPS ... , be 

applied. in principle. on &DJ of the numerous pbJsical and financial variables 

appearing in tbe a&nJ accounts generated bJ tbe c011puter progr..... These 

would. for ex911Ple. include variables appearing in tbe i111>act state.eats 

associated vitb tbe government accounts. balance of trade accounts and income 

distribution. 
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SCMtAIRE 

La presente etude constitue une version abregee de la methodologie d'eva­
luation, prograamation et gestion de systemes de production et consoaaation 
(MEPS) provenant du Secretariat de la "Junta del Acuerdo de Cartagena" 
(JUNAC). En cooperation avec !'Organisation des Nations Unies pour le Deve­
loppement Industriel (ONUDI), JUNAC a poursuivi le perfectionnement de cette 
methodologie qui permet d'evaluer de facon pratique et de programmer les 
systemes de production et de consommation de biens industriels. Dans son 
application, on a considere toutes les variables economiques, technologiques 
et politiques susceptibles d'affecter les systemes de production et de consom­
mation, les liens entre ses composantes et l'interdependance entre les aspects 
micro-economiques et macro-eccnomiques. La relation entre les instruments de 
politique economique et les composantes du systeme production- consommation 
est egalement consideree dans les cadres de cette methodologie. 

L'instrument principal de la methodologie est un modele de comptabilite 
et d'ingenierie de simulation numerique qui contient un grand nombre d'equa­
t~ons OU les parametres relies a la production, intrants, investissements, 
main d'oeuvre, importations, etc. sont calcules pour chaque composante et pour 
le systeme dans son entier a partir de donnees exogenes qui s'inserent dans le 
modele. Ces donnees decoulent de !'analyse du systeme dans led etapes de 
desagregation et d'identification. 

Le document decrit les principales etapes de la methodologie et en illus­
tre la description en citant les resultats obte~us au Perou ou, dans un tra­
vail realise conjointement par l'ONUDI et la JUNAC, on appliqua cette metho­
dologie a la progranmation du developpement integre du systeme de production 
et de consonnation d'huiles et de graisses. 

Les chapitres de l'etude correspondent aux principales etapes de la 
methodologie, c'est-a-dire desagregation (simple, structurelle et geographi­
que), evaluation (simple, structurelle et geographique) et progranmation. La 
derniere section decrit brievement le modele de comptabilite mentionne. 

On peut obtenir cette methodologie de l'ONUDI qui prevoit l'appliquer a 
d'autres pays en developpement par l'entremise d'etudes de cas specifiques qui 
seront executes en cooperation avec les fo~ctionnaires publics et les associa­
tions industrielles des pays interesses. 
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EXTkACTO 

El presente documento contiene la version resumida de la metcdologia de 
evaluacion, programacion y gestion de sistemas de produccion y consumo (MEPS) 
oriiinada en la Secretaria de la Junta del Acuerdo de Cartagena (JUNAC). 
JUNAC en cooperacion con la Organizacion de las Naciones Unidas para el 
Desarrollo Industrial (ONUDI) ha seguido perfeccionando esta metodologia, la 
cual permite de una manera practica evaluar y programar los sistemas de 
produccion y consumo de bienes industriales. En su aplicacion se consideran 
todas las variables economicas, tecnologicas y politicas que afectan los 
sistemas de produccion y consumo, los vinculos entre sus componentes y la 
interdependencia entre los aspectos microecon6micos y macroeconomicos. La 
relacion entre los instrumentos de politica econ6mica y los componentes del 
sistema producci6n-consumo, es tambien considerada dentro de esta metodologia. 

El instrumento principal de la metodologia es un modelo de cuentas y de 
ingenieria de simulacion nwnerica el cual contiene un gran n\imero de 
ecuaciones en las cuales los parametros relacionados con produccion, insumos, 
inversiones, mano de obra, importaciones, etc., se estiman para cada 
componente y para el sistema como un todo, a partir de datos exogenos que se 
le introducen al modelo. Estos datos se obtienen al c-.nalizar el sistema en la 
etapas de desagregaci6n y de identificacion. 

El presente documento describe las etapas principales de la metodologia y 
la descripcion se ilustra con los resultados obtenidos al aplicarla a la 
programaci6n del desarrollo integrado del sistema de producci6n y conswno de 
aceites y grasas en el Feru, trabajo realizado conjuntamente por la ONUDI y 
JUNAC. 

Los capitulos del documento corresponden a las principales etapas de la 
metodologia, es decir desagregacion (simple, estructural y espacial), 
evaluaci6n (simple, estructural y espacial) y programaci6n. La seccion final 
describe brevemente el modelo contable mencionado. 

Se puede obtener esta metodoiogia de la ONUDI y se ha previsto su 
transferencia a otros paises en desarrollo mediante estudios de casos 
especificos que se llevarian a cabo con la cooperaci6n de los funcionarios 
publicos y de las asociaciones industriales del pais interesado. 
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For the guidance of our publications progranme in order to assist in our 
publication activities, we would appreciate your completing the questionnaire 
below and ~eturning it to UNIDO, Studies and Research Division, D-2119, 
P.O. Box 300, A-1400 Vienna, Austria 

Q U E S T I 0 N N A I R E 

Methodology for the assessment, programning and management of production and 
consumption systems - Abridged version 

(please check appropriate box) 
yes no 

(1) Were the data contained in the study useful? LI LI 
(2) Was the analysis sound? 

(3) Was the information provided new? 

(4) Did you agree with the conclusion? 

(5) Did you find the reco11111endations sound? 

(6) Were the format and style easy to read? 

(7) Do you wish to be put on our docwnents 
mailing list? 

(8) Do you wish to receive the latest list 
of docwnents prepared by Studies and 
Research? 

(9) Any other comments? 

Name: 
(in capitals) 

Institution: 
(please give full address) 

Date: 

LI LI 
LI LI 
LI LI 
LI LI 
LI LI 

LI LI 
If yes, please specify 
subjects of interest 

LI LI 




