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Pref ace 

This docwnent contains a guide to the practical use of the methodology 
for processing and progranming food production/conswnption systems (MEPS). 

In addition to the present guide there are three other documents for the 
application of MEPS to a given industrial sector and for its full 
implementation in a specific country: the MEPS Referen~~ Manual, the MEPS 
User's Guide for the consultant and the MEPS Computer Manual. The present 
user's guide has ot~n designed to establish a link between the reference 
manual and the compu1.~r manual. 

The referencf. manual details the theory and constrv.ction of MEPS and 
gi~es a clear exposition and a comprehensive description of all possible 
applications of MEPS. The computer manual indicates how tr. functionally 
operate MEPS software while the user's guide indicates the ~teps required to 
select and practically handle the sort of data actually avail2ble, and to 
synthetize, manipulate and format those daLa in u way that will allow the MEPS 
computer numerical model to process them. 

Though being generic in nature, the present guide gives specific examples 
to illustrate the different phases of work to -.. ~ performed. Examples 
correspond to previous applications of MEPS to the assessment and programming 
of s~b-sectors, such as fisheries, oils and fats and cereals. 

It is hoped that with the availability of the present user's guide the 
application of MEPS for as~essing and progranming production/consumption 
systems will be facilitated and encourag~d. The user's guide should minimize 
the duration of training of local teams thus accelerating the successful 
transfer of MEPS ~o developing countries. 
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1. INTRODUCTION 

MEPS is an acronym for "Metodologia de Evaluacion, Programacion y Gestion 
de Sistemas de Produccion y Consumo", or translated into English, Methodology 
for the Evaluation, Progranning and Management of Production and Consumption 
Systems. 

MEPS was originally developed by the Junta del Acuerdo de Cartagena 
(JUNAC). JUNAC in co-operation with the United Nations Industrial Development 
Organization (UNIDO) has further developed this methodology. MEPS permits the 
practical assessment and progranning of ~ndustrial production and conslllilption 
systems. It considers all economic, technological and policy variables ~hat 
affect a given system, the linkages between its components and the 
interdependence between micro and macco aspects as well as the relationship 
between economic policy instruments and the system and its components. 

A production and consumption system can be defined within MEPS as the s£t 
of interrelated productive components within a particular institutional 
framework, which has as objective the satisfaction of a particular consumption 
nee:!. 

The principal tool of th£ methodology is an accounting and engineering 
simulation model, containing a great number of equations, in whict the 
parameters relating to production, inpuls, investments, manpower, imports, 
etc. are estimated for each ~omponent and for the system as a whole. 
Exogenous data are fed into the model. These data are obtained from the 
analysis at the stages of disaggregation and identification. 

The advantages of this methodology over conventional methods of 
techno-economic assessment and progranming of the development of industrial 
sectors are the following: 

(a) Development progranvnes are generally formulated with a 
macro-economic focus with reference to national economic policies and with a 
micro-economic focus when a specific project is formulated and assessed. This 
methodology combines the macro and micro analysis and makes it possible to 
assess the development progranvne on both levels and at the same time, 
determining the n£cessary policy measures to make it viable; 

(b) The use of this methodology allows an immediate comparison between 
different technical and/or economic operations facilitatin~ the decision 
making; 

(c) It links the methodology directly to the components of the 
production and consumption system and allows the assessment of the interaction 
effects between supply and demand; 

(d) The methodology measures the sectoral interdependence of a given 
system, thereby facilitating the analysis o~ tne integrated development of 
industrial systema and also allows a quantitative assessment of the different 
interactions of options, vertically as well as horizontally; 

I 

(e) The integrated development of an industrial sector is understood as 
the linled development of producd.on/consumption systems in which the 
feasibility of a project in a given co1n9onent of a system meets a high dt:gree 
of interde?endence with the feasibility of the project in other components of 

I 
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the system. To promote the linked development of all components it is 
necessary to develop studies and actions together and this can be achieved by 
applying this methodology. 

There are two overall objectives of MEPS. The first is to evaluate and 
assess in an efficient and consistent manner a current industrial 
production/consumption system. The second objective is th~ integration of 
MEPS into the decision-making process of a country's policy making b~dies. 
This latter objective requires the establishment of a local multi-sectoral 
team within the government. The fulfilment of these objectives implies tht 
training of a mul•.i-sectoral team in the selection and sys~ematization of 
specialized tech~o-economic information as well as in the use of the ~EPS 
computer numerical model. 

The present guide facilitates the att~inment of these objectives by 
giving clear instructions on how to carry out the data collection, its 
systemization and utilization. For example it answers questions on which 
enterprises to select for data collection, which base year to use, etc. 
Specific examples are provided and screens from the software are included for 
illustrative purposes. The user is taken step by step from the definition of 
development objectives of a given production/consumption system to the 
selection of the minimum structural components and processing stages to be 
included in the system, through the disaggregation, assessment and prograrmning 
stages. 
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!. DEFINITIONS. RESOURCES AND PROCEDURES 

2.1 The model -----

MEPS uses. as a quantitative tool. a numerical simulation model. Using 
mathematical language. this model expresses the techno-economic inter
relationships between the variables making up a given system. 

It is an accounting model using a combination of variables or equations 
defining variabl~s. enabling the calculat:on of results as a function of 
exogenously determined coefficients and parameters. 

The model has been transferred to a microcomputer in order to be 
applic2ble to a large number of countties. This model contains relations of 
functional behaviour, however. the relatior; do no~ refle~t preconceived 
theories. on the contrary. the inputs are coefficients which are strictly 
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 measured. 

The model is different from econometric projection models which are 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 predictive model but an instrument to facilitate the 
comparison of hypotheses based on alternative policies through successive 
approximations. 

In general terms. the model makes it possible: 

(a) To calculate tt.e sectoral d.:mands derived from the production of 
final goods. based on the level of disaggregation of the components linked to 
this production; 

(b) To determine the effect~ of o~erating the system on resources 
(natural. external, investment and financial) and on agents (wages, profits, 
taxation); 

(c) To analyze intersectoral linkages (concerning technology, marketing 
and r.tate intervention) in the determination of prices; 

(d) To reflect through a combination of indicators the specific features 
of the system as related to the rest of the economy. 

The calculation process is carried out chrough a series of simulations at 
diff~rent levels of demand for final goods. exogenously defined and 
diff£rentiated. This demand will determine levels of production of final 
goods wh;ch in turn will require the production of inputs. services and 
capital goods. In general. the levels of production will be determined by the 
volume requirements for its utilization in other components within the system. 
and so on up to the point where the demand for final goods is determined. 



- 4 -

The performing of different simulations with changes in specific 
coefficients (tec~nical, economic, income distribution, policy, etc.) allows 
an assessment of these alternatives, leading in turn to the drawing of final 
conclusions from the study and the formulation of corresponding policy 
reconmendations. 

2.2 The base scheme 

In order to define the boundaries of a production and consumption system 
a diagram, the base scheme, is used. It r~presents a specific system and its 
consumption and production components and the policies that affect it. An 
example is shown in figure l. 

A production and consumption system's base scheme covers: 

(a) Final consumption/demand structure: popula~ion and income shown in 
figure l as two superimposed 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 production 
in the final goods industry. These productive and service sectors are: 
agricultural intermediate and f•nal 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 gooda industry, 
together with activities needed to distribute final consumer goods. The 
activities are shown in figure l as the symbols W, T, and D (W = warehousing 
and storage, T = transport, and D = distribution); 

(e) The import of final goods, intermediate goods and services desti1•ed 
for final consumption by both the population and all productive activities. 
Imports are ~esignated by the letter M in figure l; 

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

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

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

(ii) Policies relating to productive activities: wages. taxation, 
finance, ownership, etc. 

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

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



Fi"'.ure l. Production and consumption system, base scheme 
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- Relationships between national and internationai components: 
policies concerned with export promotio~. tariffs, taxation, 
foreign exchange. etc. 

The relationship between the complete set of components mak:ag up the 
system is not a simple one consisting only of the exchar.ge of goods and 
services, but rather a structural one with a consequently high degree of 
interdependence. This interdependence is interactive in character, so that 
any change occurring in ~ne of the components tends to modify the whole, in a 
~ariety of ways and to a varying extent. For example. an increase in the cost 
of foreign exchange (caused by fluctuations in the exchange rate) changes the 
prices of imported inputs, thus altering the cost structure and affecting 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 inputs 
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. 

The idea of a production and conswnption system can be applied to a 
variety 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. 

2.3 Th~ productive structure 

The productive structure is ~he basic tool for analyzing prJductive 
components ard consists of a table (see table 1) including: 

(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 (salary/wages, taxation, gross 
savings, returns); 

(c) Price components for each of the factors; 

(d) Value 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. It has inputs, such as capital 
goods and production services, and products, such as the good or service 
produced by using these productive factors. 

With the productive structure it is possible: 

To assess production technologies (inpu~-input and input-product 
ratios); 

To assess the price structure of each of the factors of production; 

To assess the composition of value added; 



Table 1. Productive structure 
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To assess cost structure; 

To assess the effects of the instruments of economic policy (tariffs, 
exchange rates, interest rates, subsidies, taxation, etc.) on a 
productive component; 

To assess national and international relationships of the components; 

To design and select technological and ~conomic policies. 

2.4 Resources needed for applying MEPS 

(a) Human resources 

The multisectoral approach on which MEPS is based implies that any 
application should be done by a multioisciplinary team. The basis of MEPS is 
to ;~tegrate the different sectors of a particular sy~tem. Due to the fact 
that almost all the current planning analysis is done sectorally, and that a 
system spans various sectors, the working team of MEPS must be formed of 
peop!e wi~h different sectoral backgrounds. Furthermore, the analysis of MEPS 
implies the gathering of specialized information in many areas, thus a 
multidisciplinary team is reco11111ended. 

The above appears to imply that the working team has to be formed by a 
lot of people and at a huge cost. However, the participation of many of the 
members of the group is only periodically required and the permanent working 
team ~s usually reduced to two persons. The following is a description of the 
teams and of their functions. 

(i) Permanent team 

Function: This group must be in charge of the management of all the 
MEPS application processes. 

Members: Two persons with a deep knowledge of MEPS and with a 
background in economics or industrial engineering. 

(ii) Local team 

Function: Acquaint the MEPS permanent team with the actual local 
conditions of the system, within a nationdl development 
framework. This team should participate in: 

Defining 0bjectives 
Base scheme design 
Simple disaggregation 
Selection of feasible alternatives 
Final selection of alternatives 
Programme design. 

Members: ThP. number of persons included in this team may vary, but 
people with the following background are suggested:l/ 

!/ When applying MEPS to agroindustrial systems. Adjustments should be 
made for other applications. 
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Agricultural planning - to assist primarily in all th€ agriculture 
components, and also to give advice on the actual sitll2tion and the 
domestic potential. 
Agroindustry - basically with the same functions as abo•re, but in 
the agroindustry field. 
lr.dustrial planning - same as above, in the industry field. 
Economics - basically to link the system with the macroeconomic 
priorities of the country, as ~ell as to design a~ternative 
economic scenarios for the local economy. 
Economic agents - should be the link between the planning process 
and the implementation phase. Industrial associations could fulfil 
this role. Their presence will also be useful to assess attitudes 
and interests of the private sector. Also, their presence provides 
a means of detecting private interest in project im~lementation. 

(iii) Expertise team 

Function: This team will be responsible for the technological and 
techno-economic data required and will participate mainly 
in the followirg steps: 

Base scheme design 
Structural disaggregation 
Options search 
Data validation. 

~embers: The number and field of expertise will vary according to 
the components involved in the system. In general, the 
people involved in this team should have an outstanding 
knowledge of the following factors: 

Technology 
Raw materials 
Final goods and their variety 
By-products and potential use 
Inputs and packages 
Links with other induFtrial activities 
Production costs 
Investment and equipment costs 
Raw materials, inputs and final product prices 
Yields 
Legislation. 

These three teams will form the MEPS working team, and will have as aids 
the following sources: 

MEPS main manual 
MEPS user's guide 
MEPS consultant's guide 
MEPS software manual 

(b) Technical resources 

The MEPS model was devised for operation on ,,ersonal microcomputers and 
its design was based on the Lotus Spread Sheet. It was developed on an lBM 
Personal Cowputer but ather types of computers cLn be us~d provided that they 
support the Lotus 1-2-3 software package running in the MS-DOS 0p~rating 
system. 
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The equipment listed below is necessary for executing the progranmes. 
This ~quipment also enables the progrannes to be run simultaneously with the 
printing of output: 

CPU with a RAM memory of at least 512kb 
Two double-sided, double-density disk-drives 
Monochrome display 
80 column printer. 

2.5 User's manual general operation procedure 

This section explains the procedure used by the present manual to apply 
MEPS to a production-consumption system (see figure 2). 

The starting point of any MEPS application is the definition of 
objectives. The next step is to collect the background information in order 
to identify the main components of the system. This information should allow 
the working team to draw a first draft of the base scheme. 

With this first draft the data collection process should be organized. 
This has three purposes: first, to defi~e more precisely the components of 
the base scheme; second, to develop later on the simple disaggregation phase; 
and third, to begin the construction of the productive structures for the 
components of the system. On the basis of the data collected and a better 
knowledge of the system, the objectives can then be adjusted if considered 
necessary. 

At this point the definite base scheme is designed, based upon the data 
collected, the first draft of the base scheme and the objectives of the study. 

Once the base scheme has been defined, the simple disaggregation step 
follows. This step consists of a traditional diagnosis of each of the 
components of the system, in order to assess the overall situation and also to 
identify the potential development of each of the compcnents. 

The structural disaggregation of the productive C(h•·r :.men ts is th~ process 
of filling in the productive structures for each one of the productive 
components. This st1uctural disaggregation process allows through the use of 
MEPS to assess the system. 

After the structural disaggregation, the next step to be undertaken is 
data validation. The first output, the initial situation of the system should 
be checked as to whether it is an accurate representation of the real system. 
If this is not the case, the data input should be reviewed and modified, or 
even the base scheme may have to be modified. 

After the vali~ation process has shown the data to be in order, the next 
stage is the assessment of the system; this assessment is performed at various 
levels: productive structure, inter-components, intra-system, and at the 
aggregated system level. The objective is to identify the advantages and 
d~sadvantages of the present system and its components. 

After the assessment of the system, the seeking of new options follows. 
This process has as objective the identification of economic, technical and 
policy options that could be implemented in the system, in order to improve 
the performance of the productive components as well as the system as a whole. 



- 11 -

Figure 2. Operational aequence for a hypothetical MEPS application 
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The options identified are analyzed. The combinations of feasible 
options give different alternative strategies for the development of the 
system. This step is called selection of feasible alternatives. An 
alternative strategy includes several options, but only one o[ a kind for each 
component. The final purpose of t~is step is to set up alternative 
development strategies that can be implemented in the system. 

The simulation of each one of the strategies defined before is the next 
step of MEPS application. 

After the strategies have been simulated, there must be a data validation 
analysis in order to check the validity of the input data through checking the 
validity of the output. 

The next step is the strategies assessment; this is done ~y using the 
same levels described in the former assessment procedure. At this point the 
strategies are assessed individually. If the results are positive at the 
micro and macro levels, then the next step is the selection of the best 
alternative strategy; but if the a~sessment shows negative results for one or 
both levels, the next step is the identification and introduction of new 
options. 

The introduction of nev options consists of the identification and 
introduction to the strategies of new options to solve the problems identified 
in the previous step {strategies assessment), aiming at achieving positive 
results at the micro and macro levels. When this is accomplished, ttose 
strategies a~e used for the selection step. 

The selection of the best strategy is based on choosing which of the 
alternative strategies satisfies best thP. development objectives defined at 
the beginning of the study. 

The last step considered by the manual is the programne design, i.e. the 
identification of all the ac~ivities and projects to be undertaken in order to 
implement ,.:.e selected strategy. 

The above is the sequence followed by the user's manual in applying 
MEPS. More information can be found when required in the MEPS main manual 
(Metodologia de Evaluaci6n y Programaci6n de Sistemas de Producci6n y Consumo 
MEPS, JUNAC, Lima, Peru, 1984). 
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3. STARTING TO USE MEPS 

3.1 Defining objectives 

In any application of MEPS the first question should be: What is ~EPS 
being applied to? An answer to this question must follo~ a very clear and 
specific definition of the objectives t~at the particular MEPS app~ication 
will achieve. This first step is very important because it is essential to 
specify the needs for data and it will also play a key 1-ole in the design of 
the b1se scheme of the system. A good specification of the base scheme 
guarantees that the study has been started correctly. 

The definition of the objectives must also specify the variabie(s) that 
will make it pos3ible to measure the level of fulfilment of each goal. 

Example: 

Overall objective: To promote the development of the particular system. 

Specific objectives: The development will be measured by t~e following 
variables: 

(i) 
(ii) 

(iii) 
(iv) 
(v) 

(vi) 

Production growth 
Income distribution (improvement) 
Employment increase 
Improvement of trade balance 
Improvement of fiscal accounts 
Increased fulfilment of miniJllUJD nutritional requirements in low 
income population groups. 

For each of the above objectives an indicator can be selected as a 
measure of the system's performance with respect to the established goals. 
For instance, the following variables can be used to measure the objectives 
alre••dy defined: 

(i) 
(ii) 

(iU) 
(iv) 
(v) 

(vi) 

Value added or physical production 
Factor share among salaries, taxes, profits and interests 
Job creation 
Trade balance 
Fiscal balance 
Calories/per capita, proteins/per capita in low inco~ familie~. 

Each of these variables can be quantified thus providing the possibility 
of comparison betwe~~ ~wo options and defining which of them satisfies best 
the objective pursued. 

A trade-off betwel?n objectives is often required; in those cases, the 
criteria of the policy makers based upon national development objectives will 
be the final decisive factorA. However, this topic will be elaborated later. 

3.2 Background information 

The first set of information to be collected must allow the 
identification of the main compon~nts or elements of the system and, at the 
same time, give a general idea about the magnitudes involved in the system. 
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The user starts to collect qualitative data to help in the identification of 
the main components of the system; then, the quantitative data will give some 
idea about the relative importance of each component to the system. 

(a) Qualitative information: the purpose of this kind of knowledge is 
to identify the ba~kward and forward linkages of the system, starting from the 
main activity. ~t also must classify the different final goods involv£i. To 
help in this tas~. a brief guide is ~rovided below: 

(i) 
(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

Identify the main ac· .vity of the system; 
Identify the key inputs in the production of the principal 
product of the system; 
Identify the main inputs for the proJuction of the input~ 
identified in (ii); 
Repeat (iii) and stop when, in the production of an in:ut, 
there is not a unique input directly related to the system ttat 
has a significant share in the production of the good 
previously identified; 
Identify the users of the principal product of the system, as 
well as those of any important by-products; 
Repeat analogically stages (ii) to (iv), until the users of the 
previously identified good are the final consumers; 
Identify the level of state intervention in the production of 
the identified goods. 

(b) ~ntitative information: these data are a complement to the 
qualitative data and will be used to make a first assessment of the importance 
of each component. It will also show the magnitudes of the main variables of 
the system. 

The following are the ba~ic quantitative data to be collect~d: 

(i) 
(ii) 

(iii) 
(iv) 
(v) 

Level of consumpti~n of the final goods; 
Number of enterprises involved in the production of the final 
goods and also in the production of each of the main inputs of 
the system; 
Level of foreign trade balance of the system's main goods; 
Installed capacity for each component; 
Quantity produced of each of the goods previously identified. 

Generallx, there are two sources of information that can be ec-;ily used 
to get the above information. The first one is a quick literature review, 
especially recent general reports produced on the main components of the 
system. The second source of inf~rmation are meetings with people who are 
involved in the decision making processes of the system. As past experience 
has shown, both sources have been very helpful for collecting the information 
needed at this point of the MEPS application. 

The final output of the colle.:tion of background informatior. must be a 
first draft of the base scheme of the system, which will be used as a guide 
for the process of collecting more refined information. 

The following gives some hints for deciding whether or not a particular 
good may become a new productive component, by disaggregating it through the 
definition of a new linkage. 
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(a) Wh~· the relative importance of 
productive structure can be established. 
because it represents a significant share 
physical consumption is essential for the 

the particular input in a given 
This input could be important 
of the total cost, or because its 
product for which it is an inpuc. 

(b) Even though it 111ay not be an important good from the point of view 
of the productive structure, an input :an be disaggregated as a productive 
component if the system is an essential market for it. 

(c) When the purpose is to implement a given type of import substitution 
progranme for a particular input or good. 

(d) When the installed capacity for a given input plays a key role in 
the operation and dev£lopment of the system, or of a section of the system. 

(e) When the final goods of the system can be disaggregated as new 
linkages to other industrial activities or because the end products serve very 
different domestic markets.~/ 

This example refers to the process that led to the design of a first 
approximation to the base scheme of the fish meal system in Peru. The 
information reported was the following: 

The main activity of the system is the production of fish meal. 

The key input into the production of fish meal is the fish caught by 
vessels. 

The main inputs involved in the fish catching activity are fish nets 
and other gear, oil and vessels. 

The marine resources determine the level of catches by the fleet. 

The biggest market for fish meal is normally the feed industr) 
However, in the case of Peru, the export market is the most important 
destination of the fish meal. 

The first use as feed is in the poultry industry. 

The poultry industry provides consumers with eggs and poultry meat. 

The poultry meat constitutes about one third of all meat consumed in 
Peru, and eggs are also a major consumption good. 

There is a very important by-product in the production of fish meal, 
which is fish oil. 

Fish oil is refined and used by the oils and fats industry. 

~I i.e. consumption goods in figure 3. 
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The cils and fats industry uses the refined fish oil to produce edible 
oil, by mixing the fish oil with vegetable oils; it also produces 
shortening and margarine using the same procedure. Fin- lJy, when 
using the lever quality of fish oil, it produces soaps. 

Edible oil, shortening and margarine are goods of massive consumption 
and are also very important sources of calories. 

Besides fish meal, the feed industry uses corn as another important 
input. 

The corn used by the feed industry is produced domestically 
(40 per cent) and is also imported (60 per cent). 

Almost all the domestic production of cor~ has, as its destination, 
the feed industry. 

The oils and fats in~ustry also uses cotton seed and soybean oil as 
important inputs. 

The cotton seed production d~termines the cotton seed supplies for the 
oils and fats industry. 

Almost all the soybean oil is imported. 

Using all the above information, the base scheme for the fish meal 
industry that appears in figure 3, was designed. This base scheme was used as 
a guide f~r the next step of the data collection process. 

3.3 Data collection 

There are three different purposes for collecting data in MEPS. The 
first purpose is to define more precisely the components of the base scheme. 
The information at this point is related mainly to the operative structure of 
the system and how the different linkages are related to each other. 

The second purpose of the data collection is to develop later on the 
simple disaggregation or diagnostic of the components of the system. These 
data will have a descriptive character; descriptive in the sense of 
identifying the main features of each of the components and also describing 
how the system developed in the recent past. 

The third purpose of data collection is to construct the productive 
structure for each of the productive components to be structurally 
disaggregated ac~ording to the definite base scheme of the system. The 
productive structure format is used for this purpose. This will be discussed 
under the section on structural disaggregation. 

The first and second types of data mentioned above can easily be included 
in one general set of data. The user has to take into account that when time 
series information is required, as much information as possible should be 
collected. In most cases, this information is requested on a yearly basis, 
however, monthly or quarterly information, or with any oti1er periodicity could 
be used instead of the yearly data. Only when a certain period of time is 
specified by the user or by any MEPS rtquirement, this should be strictly 
observed. 



Figure 3. Draft of the base scheme of the fishmeal system in Peru 
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The following information is given as an aid to the data collection 
activity to be carried cut by the user. 

(a) Consumption/demand component 

Before collecting the data, or during collection. it is very convenient 
to decide which options should be considered for the treatment of this 
component. For example, the consumption/demand component can be analyzed by 
classifying the population according to a variety of criteria, such as by 
income group, by geographical regions, by residence areas (urban-rural), by 
types of consumer (i.e. pregnant women, infant population), by age, or by any 
other category. It can also be treated as a unity, that is, without any 
classification.~/ 

The data to be collected are contained in table 2. 

In addition, the user is advised to look for the following data: 

Income elasticities, price, crossed elasticities 
Consumption by months 
Consumption by regions 
Goods that are substitutes and/or complementary goods. 

(b) Productive components 

For each one of the productive components previously identified, the 
information contained in tables 3, 4, 5 and 6 must be considered. 

Besides the above, the following information will also be very important: 

A process diagram for each of the productive components 
The ownership pattern for each of the ~omponents 
A brief description of the process, followed by each of the producti~e 
components when each of them become an element of the actual sy,tem 
The market structure of each of the components of the system, i.e. 
those that will be disaggregated. 

The information collected at this stage will be used for the design of 
the definite base scheme of the system, in the simple disaggregation process, 
and finally, in building up different types of informative base schemes as 
described in the coming section. 

~I Actually, this type of classification should be done when defining 
objectives, but usually at that point of time the lack of information does not 
allow it. Therefore, it is du~ing the data collection, and based upon the 
data that will be collected, and all the sources available, that this decision 
should be made. 
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Table 2. Data required for the consmnption canponents 

Datenaining variables 

Socio-cl-cnpbic 

POPUUTIOll: 
- Division by &1• 
- Division by sex 
- Division be socio-econoaic stnt.,. 
- Urbml-rural division 
- Division bJ resion 
- Birth rates 
- llortality rate~ 
- Obsenred lrovlb 
- Yegetative lrovlb 
- I.ailration r-ates 

EDUCATIOll: 
- 1.e-1s of educatioo 

EllPLO'l11£1n': 
- Distribution of the ecoooalcallJ 

active populatioo betweeti e11plo7ed. 
une11PlOJed and under-... lOJM 

- Distribution of the p.opulation bJ 
type of activitJ and occupational 
cat91ol"J 

Analrticel objectives 

- Detenainatlon of the basic population 
indices to calculate national and 
r91i-l ~ bJ socio-ec-ic 
str-at.... su. &1e and urbu-rural 
division. 

- Esti.9ate and projection of population 
lrovtla at national. resi-1 and 
urban-rural 1..,.1 bJ socio-.c~c 
stnat ... , sex and 8'•· 

- Data.-aination of the correlation 
bet- d-cnpbic structure, 
...,1o:r-t and level of educatioo-

----------------------------

Expenditure-Consumption 

Nutrit 1ona1 Econocar 
(onlr for th• study of 
consU111ptivn of food
lOOds) 

- Ori,in and composition of lnc099 
- Sources of lnc099 
- Types of lnc::::e 

, - Averal• inc- for each class of 
· actiYltJ and occupational cateJOl"J 
1 - Distribution of inc09a 
i - Per capita i11cw 
; 
: 

! - Pattern of expenditure on con.._r 
I ,oods 
I - Food expenditure 

- Pattern of con5U11Ption 

- Coorposition of the r .. ily 
- FaailJ incocae 
- faailJ vealth 
- FaailJ expenditure 

- ConsUlllption of food products by 
physical quantity and value 

- !!!!:...S.!PH.! nutritional nHd« 
• Consuiaption of fresh and 

processed foods 

- To estlmata the extent of access by 
the population to lnc099 distribution. 

- Dateniination of th.t level of d-.ul 
as a function of population and inc
level. 

- To esti .. te per capit! inc- on a 
~ional basis. and comparing urban
rural. 

--------
- Dateniination of expenditure on lf'OUP• 

of con-r lood• <and/or :;pacific 
products) at national, resional and 
urban-rural level bJ socio-acona.ic 
strat.,. or population ,roup. 

- Esti .. te of consusiption habits for each 
socio-econ~ic strat ... or population 
,roup at national, raslonal and urbar.
rural level. 

- Dataniinatlon of elasticiti••· 

- Datenaination of the division of 
lal>Our within the f .. ilJ accordinl t~ 
occupational cate,orr by soclo-econ~lc 
strat ... or population ,roup at national 
regional and town-countrr level. 

- Datenaination of f .. llJ inc- s>ruc
ture. 

- lsti .. t• of f .. 11r capital .,.slth. 
- Datenai.aatlon of the pattern of tot tl 

f .. ilJ expenditure on food (and/or 
specific products). 

- Datenaination of 11,tske 1>f proteins 
and calories. 

- Detenainatlon of exp"ndlture on food 
and/or specific produ~ts quantlf isbl~ 
in tenas of proteins 11.•lf calorlH. 

- Det•r'llinatlon of deficit in proteins 
and calories by 1ocio-econocaic stratUlll, 
age and sex at national, r•lional end 
town-country level. 

- Quant.Hlcation of actual and potential 
d•mand for food and/or specific 
produru. 

- Detel"lftination of the origin, dom••tic 
or imported, of food ronsut11plion (and/ 
or 1p,.cifir p.-odurh) prices or 
111 .. t•riall. 

'---------·· -· __ ..___ _____________ , _____ ..__._ ------------------
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Table 3. Data required for agricultural canponents 

1. 

2. 

3. 

TYPe of in!ormatian 

Tot•l cultl,,.t..S area and spatial 
location. UIS 1) a/ 
Spatial locati- J tha asricultural c-
ponents of tha srst- and nlati.,. impor
tance of tha c...-t lo tba ~i-1 
tt-:r- (WS 2) 

Ana, wol- and wal- of lba production 
of asricultural c~ts of tba s:rst
accordins to size of producli- units. 
(WS 3) 

How to use tha infor9ation 

- To delerwi.,. 8nd anal:rze t""l'•rati,,.l:r tha distribution 
of the culliwated area accordin& to trpe of products. 

- To assess tli. use of lend as a nsource in lha s:rst-. 
- To delerwi.,. and anal:rze cOllparati,,.l:r l~ ~i-1 

location of tha asricullural proclucliwe c...._...ls. 

- To deterwine and anal:rze COllparati,,.l:r participation 
in productl:>n of diffe&"9Dl size of unit. 
To anal:rze tba existinc nlationship bat....n asricullu
ral or.a 8114 size of production 11nits. 

~~~~~~~~~~~~~~~~~~~~~--<t-~~~~~~~~~~~~~~~~~~~~~~~~--------i 

4. 

s. 

•• 

1. 

•• 

9. 

10. 

' .....,.r of pl"OductlCID units b:r •sricultural: 
caaipo.,enl of the s:rsl• and b:r lecbnoloSi-: 
c~l pattern. (WS 4) · 
Patterns classif icallon ~ncl catesor:r of 
production units us..S in the production. 
(WS 5) 

Ana, vol.- and wal- of production of 
the a1ricultural components of tba s:rst• 
b:r technolosical pattern. (WS •> 

T:rpical costs structure b:r technolo1ical : 
pattern and b:r space for each a1ricultura1I 
produc"-ive component of the s:rstm. 
(WS 1i 

Productivit:r of the factors b:r techno
lo1ical pattern. CWS I) 

Historical behaviour of: 
Ar'la 
Production vol.,.. 
Productlon value CWS 9) 

~istorical behaviour of prices of: 
- Product 
- Rain inputs (WS 10) 

11. ~YP• and ori1in of financin1 b:r space 
for each a1ricultural product involved 
in the SJSl... (WS 11) 

12. Chronosraa of cultivation for each asri
cullural cOt1ponent b:r location involved in• 
lba SJSt ... (WS 12) 

13. Clas1iflcatlon of production and 
eoaplOflll•nt bJ type of ownerohLp and by i 
location of the a1rlcuitural COt1pOnent1 of I 
th• •rst... cw~ 13) 

i 

- To anal:rze for each asricullural productiwe cOllpODent 
lha exlslin1 relationship -s catesor:r units, maber 
of units, production, area and technolo1ical pattern. 

- To assess the production levels and a1ricultural area 
accordln& to tha technolo1ical pattern. 

' 

- To anal:rze co.parathel:r _, the co.pon-ts. the -ber: 
of production units, ana. vol.- and value of productio~ 

I 

- To deteniine and anal:rze the costs structure b:r technolo-
1ical pattern for each 1ood accordin1 to the re1ions. , 

- To s:rr.tmallze the infon1ation on costs structure of the : 
components subject lo disa11resation. ; 

- To asse~s the cost_sl:uctura b:r technolosical pattern. 

- To deteniine and anal:rze coeparativelJ the productiv:tr 
of land and lllOrk accordin& to the technolo1ical pattern. 

- To assess the productivllJ of the factors accordin1 to 
the lechnol0&ical pattern. 

To delaniine and analrza the chan1es which have occurred 
in the historical series of area, production voluse, 
production value and prices of lnpuls and products. 

To assess the historical behaviour of the variables. 

- To deteniine and analrze the internal and external 
financin1 characteristics orienlalin1 the asricullural 
produrtlv• cotaponents. 

- To srst .. atize the lnfoniatlon on financing of the 
coeponants subject lo disa1sre1ation. 

- To ass•~• the financin1 of each agricultural productive 
caponent. 

- To detel'llline and analJ&• the chronogr.,. of h~rvests bJ 
productive c1111ponent. 

- To a~••'• the chrono1r11111 of harve,ts for each •sricultu
tural cotaponant. 

- To dctel'lllin• and analyze cocnparatlvelJ the parti~ipation 
of dlf ferent types of ownership bJ =pace• in production 
and emplo,..ant ln dlffer•nt locations. 

- To •••••• the participation of the types of ovne~ship ln 
production and et11ploY111~nt. 

21 Annex 1 contains vorksheets 1 to 44. 



Table 3. (continuation) 

lS. 

1'. 

17. 

! 11. 

19. 

20. 

21-

I..,orts of inputs used in the agricultural 
production bJ' location. (WS Hl 
Destination an4 distrillution of the 
production bJ' location. (llS IS) • 

External c~liliweAess of the agricultu-1 
ral components of the srst- accordin& lo 
tbe location. \llS 1') 

1 

Projects related to ~be systea's 
prOd~ctive a1ricultural cmoponents. 
(WS 17> 

Iron-cultivated agricultural area bJ' 
location. (WS 18) 
Annual potential supplJ' for each 
product bJ' l>Kation. (WS 19) 

Competitive products of the agricultural 
components of the syst-. (WS 201 
Costs structure of c~tltive cultiva
tions of each component in different 
locations. (WS 21) 

WS • Worksheet 
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I 
- To deteralne and analrz• the structure of imports of I 

inputs and capital goods used for th p.-OC:uction of final 
and inte.....Siate con~r good~. 

- To deteraine and analrze the ori..,.tation of the ! 
production of final and inte .... edlate con-r goods. 1 

- To determine and analrz• the external srade of ca.pelili-1 
veness of the agricultural productive components. I 

- To rrsteaatiz• the infor.ation on imports of inputs and j 
ca~ital e<'Ods and des~ination of the agricultural i 
production. I 

- To assess the external competitiveness of the agricullu-

1
. 

ral COllpOnotnlS. 

To ass•s• tbe socio-economic and techno-economic aspect• 
of each project. 
To de•ian development •lternatives on the basis of 
tbe•• projects. 
To si ... late tbe effect of the p~ojecta o~ the systea in 
order to establish prioritie• and select the most 
appropriate option. 

- To deteraine ar.d analyze the cause~ of non-exploitati6ft 
of the agricultural area. 

- To deteraine by region and bJ' cultivation the availabill-: 
tr of land. · 

- To assess the causes deteraining the non-e:rploitation of 
th• agricultural are•. 

To anal1ze and assess the causes of CCMDpetitlveness (or 
non-coepetltlv~ness> of the local producers of the syst .. ! 

Annex 1 contains worksheets 1 to 44. 
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Table 4. Data required for industrial components 

l. 

2. 

J. 

4. 

s. 

6. 

Type of infor.aation 

Economic id~tification of th• •nterprises 
by industri•l component. (WS 22) 

Crouping the industrial enterprises b7 
scales of production for each COllponent~ 
(WS 2Jl 

Cha~acteristic costs structure by 
ent~"Prise. (WS 24) 

Productivity of the l1ctors by 
enterprises. (WS 2Sl 

Spatial location of the industrial 
enterprises. (WS 26) 

Historical series of the industrial 
production (physical and value) of the 
productive enterprises of the systeta. 
cws 211 

11. Hi~toricai behaviour of th• prices for 
inputs and products. (WS 28) 

;a. 
! 
! 
i 
t 

i 
I 
j9. 
I 
I 
' I 

Financing of each cOlllponent by enterprises. 
(WS 29) 

Classification of the production and the 
eaiploJlllent by type of ownership and th• 
location of the industrial components 
of the system. CWS 30) 

i 
i 

How to use the info.-.ation 

- To systeeatize the inforwation of the ent•rp~ises and 
o( the c-onent as a """l•. 

- To deter.:iin8 and analyze C011Paratiwel7 tta.- number of 
enterprises, their location, ownership. installed 
production capacity, real lewel of production. idle capa
city and destination of production. 

To systeaatize the inf oraation on scales of ~roduction 
by each one of the productiwe components subject to. 
di sagg.-.ga lion . 

- To assess the lew.ls of production in tenas of production 
scales. 

- To dete .. ine and analyze the costs structur. by techno
logical pattern for each goo.! according to rc-gions. 

- To systniatize ti.. info.-.ation on costs struc:".ur. of the · 
cOllpOftents subject to disagg.-.gation. 

- To assess the costs structure by technological pattern. 

- To dete .. ine and analyze c011Paratively ti.. productiwity 
of the factors according to the pattern. 

- To assess the productivity of the factors according to 
the pattern. 

- To assess the productivity of the factors according to 
the technological pattern. 

- To dete .. ine and analyze comparatively the r.gional 
dis~ribution of the productive c011POnents. 

- To assess the participation of the region at the national 
production level. 

- To detenaine and analyze the changes which have occurred 
in the historical series of the variables. 

- To assess the historical behawiour or the variables. 

- To de:enaine and analyze the internal and exte,...al 
financing characteristics. 

- To systeaa<ize the info ... tion on financing of the 
c011ponants s•·bject lo dl••sgregaUon. 

- To asse~• the financing of each industrial productive 
e011ponent. 

- To detenaina and analyze comparatively the participation 
of the types of ownership in production and etnplo,...nt. 

- To assess the participation of the types of ownership in 
production and et1ploJ119nt. 

I 

·-----------------------~--~----------~------~--------I 10. 
I 
I :u. 
I 
I 

' ju. 
I 
I 
I 

Imports of inputs and capital goods used 
in th• industrial production. CWS Jl) 
Tdentif ication of the destination of the 
production of industrial components of 
th• syst ... cws 32) 
external compet•tiveness of the industrial 
components of the system and by spaces. 
(WS 33) 

- To detenaina and analyze the iiaports structure of inputs . 
and capital goods used in the production of final and 

1 

inta.-.adiate cons.,...r goods. 
- To detenaine and analyze the orientation of the 

industrial production of final intel'llediate cons .... r 
goods. 

- To detenaine and analyze the grade of external COllpetiti
vaness of the industrial productive cot11Ponent1. 

- To systnathe the info.-.ation on hoporls of inputs and 
capital goods and on the destination of lh• industrial 
production. 

- To assess the imports structure of inputs and capital 
goods necessary for the production of industrial 
COllpOnents of the syst..,.. 

- To assess the external cootpetitivene•• of the industrial 
c011ponent •. 

I ···--·----------------------+----------·--------------------· 

I 
! 

11. Projects ralat~d to the Industrial To asseas the 1oclo-econ011ic and techno-econ011ir. aspect• 
ro,.ponenll of the 1y1te1W. of each projert. 
(WS )4) To de1ign developwoent alternatives on the basis of 

thne projects. 
To 1iMUlate the affect of the project• on the syste• In; 
order to e1tabll1h prlorltle1 and 1elect the .,.t 
appropriate option. 



Table Data required for service components 

T,.e of information 

.1. Identification of the enter?rises 
producing the service (na.e. locatior. 
CMftlership. installed capacitJ): 

For ind~strial services (WS J5a) 
For agricultural services (WS JSb) 

,2. costs of services. (WS l•) 

l. Series of production and prices of 
the services. (WS 37) 

~- Projects related to service components. 
(llS 38) 

- To analrze and assess comparativelr the tJJ>P of 
productive services supplied to the c....,onents of the 
srst-. 

- To deteraine and analrze the costs structure of each 
productlwe service bJ enterprises. 

- To assess ca.parativelr the costs structures. 

- To deteraine and analrze the e!Mnges ..eaicb bawe occurred 
in the historical series of the variables. 

- To assess the historical behaviour of the variables. 

To assess the socio-economic alMI tecbno-economic aspects 
of each project. 

- To desian dewelopment alteraatiwes on the basis of 
these projects. 
To si ... late the effect of tbe projects or. the syst .. in 
order to establish priorities and' select the most 
appropriate option. 

Table 6. Data required for marketing com~onents 

TJPe of inf onoation 

1. Idenlification and quantification of the 
phases and the •arketing route of the 
agricultural and industrial product. 
(WS 39) 

2. Identification of the enter?rises by 
phases of the .arketing route. (WS •O> 

J. Quantification of the national and inter
national .arket fluWs in quantity 
\physical and value) of the products in 
each phase of the •arketing rout~. 
(WS 41) 

:4.· Identification of the characteristics of 
the principal enterprises: naaies and 
location In the •arketing route, geogra
phical location, ownership, volUIMI of 
c0<11111ercialization by products, infra
structure. (WS 42) 

S. Activities developed by the principal 
enterpri~es. (WS 43) 

6. Structur~ of characteristic units costs 
of distribution of the enterprises br 
product• and regions. cws 44) 

WS • Worksheet 

How to use the information ! 
I - To deteraine and analrze the phases of the aarketing I 

route of each productive c0t9p0nent (agricultural or 
industrial). 

- To detennine and analrze trpe and n ... ber of enter?rises 
in each phase or the aarketlng route of thft products. 

- To deteraine and analrze tne flows (phJ•lcal and value) 
of the products •arketed in each phase of the circuit. 

- To syste.atize the information for the coa111ercial enter
prises subject to disaggregation. 

- To assess the aarketing route of each product. 
- To assess the quantitative flows of aarketing. 

To detenaine and analyze the principal aarltrting enter
prises. 

• To deteraine and analyze the activities developed bJ the 
principal enterprisvs. 

- To detel"lllln• end analyze the unitary cost structure, 
distribution characteristics of the enterprises by 

: 
i 
I product and region. 

- To syste•atlze the information on the 
to disaggrega<irn. 

enterpri••~ subject'. 

- To HH:iS entr~Preneurial-technicdlJ and econOllllcaliy 
the •ain unit• of •arketing . .... _____ _ 

' ' 
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4. THE DESIGN AND DISAGGREGATION PHASE 

4.1 Base scheme design: the disaggregaticn and construction of different 
kinds of base scher..es 

This section guides the user to build up the definite base scheme for the 
system. To build up this system the user has two elements to consider. On 
the one hand, the set of information just collected, and, on the other, the 
draft base scheme of the system. 

In order to get a final base scheme the user has to start from the draft, 
check it for completeness and then start the structural disaggregation process 
of the system, analyzing each of the components and deciding what level of 
disaggregation will be used fo~ each one of them. 

The following are some hints that can be followed for the final design of 
the base scheme of the system. 

(a} Checking for completeness 

To check for completeness. th~ user has to take the draft of the base 
scheme and the process diagrams collected in the previous step. The purpose 
is to test whether or not there are missing components in the draft. 

Usually, MEPS concentrates on tradable goods, i.e. products that use 
markets as the main channel of distribution. When looking at the process 
diagrams of most of the end products often a number of intermediate products 
which never reach the markets are found. These are products which are 
inr~diately transformed inside the same productive facilitj and they are 
seldom taken into ar.count as a productive component, becaus~ MEPS, as stated, 
concentrates on those goods that reach the market. 

Example: 

It has been found that in the previous step of data collection there is a 
productive process between the production of cotton and the production of oils 
and fats. This is the ginning process, which is usually separated from the 
cotton production and also from the oils and fats production component. The 
ginning as a productive component is important because it will determine the 
availability of cotton seeds for the oils and fats industry. (See figure 4) 

For the same base scheme it has been found from the process diagram 
information that the production of fish oil hydrogenated fat is a very 
important process. While this fat is a very important input for the 
production of edible oi! &nd fats from fish oil, most of it is used in the 
same plant and in a series of steps is transformed into a final good. 
Therefore, this production step should be ronsidered as a new component. 

Assuming that these are the only new factors, the system's base scheme in 
figure 5 is considered complete because it is well disaggregated and shows all 
the linkages. 

Aft~r the base scheme has been checked for completeness, the user may 
proceed to the structural disaggregation of the scheme. 
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Figure 5. Base scheme of the fi~hlrleal system of production and consumption in Peru 
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(b) Structural disaggregation of the base scheme 

Up to this point, the components contained in the base scheme re~resent 
specific productive activities, where the activity is viewed as a unit. 
However, each of the components can be disaggregated to a more specific level, 
using criteria such as size and capacity (360 metric tons, 270 metric tons, 
180 metric tons, in the case of boats or plants), technology (high, medium, 
traditional, in the case of processing or agricultural activities), or by 
regions (coast, highlands, plains), or any other operative criteria. This 
disaggregation will depend on the objectives of the MEPS applic~tion, and on 
the particular characteristics of each component. 

The level of disaggregation applied to any component, even the 
consumption/demand component is totally independent from that applied to other 
components, no matter what its location in the base scheme of th£ system is. 

With the examples given, the user vill find it easy to understand the 
evolvement of the individual criteria to be considered in this process. In 
the following section some of the criteria generally used to structurally 
disaggregate the base scheme are given and these are grouped according to the 
different components of the system. 

(i) For the consumption component 

Regionally: the population or the consumers can be classified by 
geographic regions of the country. The reason may be the user's interest in 
regional elements of the consumption. Moreover, the MEPS planning process 
permits the handling of such a situation. 

Example: 

Referring to the fishery system (for human consumption), the consumption 
of fish products will depend on the geographic location of the population. 
for regions near the ocean or any other body of water with fishing activity 
the expected consumption of fish will be high compared with regions located 
far away from any body of water. Therefore, if one of the objectives of the 
MEPS application is to promote or increase the fish consumption of the 
population, a regional disaggregation of the consumption component will be 
necessary. Thus, the consumption will be divided by regions, each with very 
specific characteristics. Moreover, the strategy to follow in order to 
achieve the objectives could be different qualitatively and quantitatively for 
each region. 

Income group: The population can also be divided by income groups. This 
would be specially important when the objectives, or the final goods 
characteristirs, are directly associated with che population's income level. 

Example: 

The objectives of the MEPS's application state that there must be a well 
defined policy to promote increased consumption of fish within low income 
groups in order to im?rove their nutritional level. In this case, the 
required structural disagreggation of the population will be by income 
groups. This will permit the analysis and establishment of specific policies 
to improve the situation of a specific group, as well as allow the analysis of 
the effect of those policies on other income ~roups. 
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Nutritional conditions: Another way to disaggregate the 
consumption/demand component is by dividing the population according to 
nutritional levels. In this way. the user will be able to design particular 
policies to achieve specific nutritional levels for each of the defined groups. 

Exaaple: 

If the study is aimed at the improvement of the nutritional level of the 
population, the consumption component would be structurally disaggregated by 
dividing the population according to nutritional levels. Furthermore if, like 
in the fishery system, there is a final good in the system that has high 
nutritional qualities, t!1is component should be disaggregated by nutritional 
levels, so that its nutritional effect could be assessed in each group. 

Age group: Classifying the population by age group will be another way 
to disaggregate the consumption component. 

Example: 

Referring to the dairy system, and specifically to milk consumption, 
given its importance for specific age groups (children), it would be very 
useful to disaggregate the consumption by age groups. so that the impact of 
the prograame on the target groups may be best assessed. 

The consumption component can be disaggregated in many ways. The way 
chosen will depend principally on the objectives of the particular MEPS 
application. It is important to note that different ways of classifying the 
population can be combined. 

The classification of the population will define the manner in which the 
consumption component will be structurally disaggregated. 

Sometimes there will be no need to disaggregate the r.o~sumption component 
and it is possible and reasonable to work with the whole population as the 
analysis unit. This will be the case for an export coamodity or a final good 
which does not play a key role in the domestic diet. At other times, because 
of lack of information, the only possible level of analysis of the consumption 
component may be with the aggregated population. 

This would be the case of the fish meal system, because of the nature of 
the fish meal as an intermediate product, there will not be direct interest in 
any special consumption group or nutritional consideration. Hence, the 
consumption component will not be disaggr.:gated. 

The data required by the different types of disaggregation will be 
described later on. 

(ii) For the productive components 

The user must be aware that each of the productive components already 
identified will be disaggregated independently. Generally the disaggregation 
of one component is not related to the disaggregation of others, unless a 
reason for this has been previously established. The disaggregation of the 
productive components has to take into account the following criteria: 
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Objectives: The choice of the objectives inay explicitly state a 
particular way to disaggregate a productive component. In that case (unless 
there is a strong reasoP) the user must disaggregate the component according 
to the statement of objectives. 

Example: 

Suppose that in the objectives statement the following is found: "One of 
the aims of this HEPS application is to evaluate the different technological 
levels used to produce fish meal." Given that statement, the productive 
component fish meal should be disaggregated by technological level. 
Therefore, the user must get the expert advice or assistance of a technician 
in fish meal production in order to learn how to classify the existing fish 
meal factories by levels or types of technologies, identify the main 
differences between them, and learn about ne~ technologies that could be 
applied for the improvement of present plants and facilities. 

Technology: Many times there could be different technological options 
for the production of a given good. In this case the component should be 
disaggregated by technological levels or options. 

For the application of MEPS, there are significant technological 
dif fer~nces in the production of a good when the technological options imply 
either a relatively large difference in cost or a relatively large difference 
in the consumption of a key input. In cases were technological options to 
produce the same good do not imply any of these effects, the technological 
disaggregation is not necessary. 

Example: 

It was found that there are technical differences among factories which 
produce fish meal. These differences are mainly in the drying process, e.g. 
while some plants have a continuous process, others have a batch one. 
Finally, another group has a combination of both. The decision not to 
disaggregate this component by technological options was taken because there 
were no significant differences either in the production cost of the fish meal 
nor in the physical consumption of the main raw material, fish. 

In another MEPS application in which the fish canning industry was being 
analyzed as a productive component, it was found that there were two different 
kinds of processes, an automatic one and a manual process, and that technical 
differences had a great impact on the ratio of fish/unit of canned fish. 
Hence, the decision was made to disaggregate the canned fish productive 
component into two different levels of technology: automatic and manual, each 
one representing a group of factories with those characteristics, and together 
representing the fish canning industry as a unit. 

Size: The size of a productive unit measured by its installed capacity 
is another very important criterion to take into account. Very im~ortant 
differences in inputs consumption and/or cost of production can be found due 
to plant size. When this occurs, it is important to analyze if disaggregating 
by plant size is necessary. (Again the rule is: if different plant sizes 
within a productive component produce significant differences in production 
costs and/or inputs (physical) consumption, the component should be 
disaggregated by plant size). 
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Example: 

From the data collection it was observed that there were very important 
diffeLences in the extraction cost among the fish fleet due to the size of the 
ship. The size of each unit varied from 100 metric tons of storage capacity 
to 360 metric tons. With the help of an expert the fleet was classified 
according to size into three typical units: 180, 270, and 360 metric tons of 
storage capacity, each of them representing more or less accurately the range 
of sizes. Significant differences in the costs of production were observed 
due ~o the size variable. 

Regional location: This criterion is often ·ed when there is a 
particular interest in assessing the regional impact of a specific change in a 
~roductiv~ component or even in the system as a whole. However, there are 
cases :n #hich significant differences exist among productive units of the 
same co~ponent due to their regional location. 

Example: 

"!'he fish meal industry in Peru is located along 2,000 kilometers of 
coast. Due to the migration of the marine species and the differences in 
oceanographic conditions, the fish biomass is not uniformly distributed in 
quality and species along the Peruvian coast. This affects the fish Meal 
industry in the sense that the quantity and quality of fish used in the fish 
meal processing varies according to the plant location on the coast. A 
regional classification of the fish meal industry was necessary to take into 
~onsideration these important features. 

There was another reason to regionally disaggregate this component, viz. 
to measure the decentralization effects of an activity developed along 2,000 
kilometers of coast. 

Hence, given the above factors, a decision was taken to perform a 
~egional disaggregation of this component. 

Enterprise organization: This criterion is specially useful when a 
productive component includes different forms of enterprise organizations: 
private, public, co-operatives, transnationals, or other forms. 

The aim to disa~gregate a productive component in this way should be to 
analyze the economic and technical performance of each type of enterprise 
organization and/or to design policies that may affect differently each one of 
them. 

Example: 

In the Peruvian fish meal system, the fish meal productive component make 
up two different kinds of producers. On the one hand there is a public 
enterprise which produces fish meal from anchovy and sardines. This 
enterprise has the monopoly to produce fish meal from whole fish. On the 
other hand, there are private enterprises which are only allowed to produce 
fish meal from by-products from canning operations. Both productions are 
important. To analyze the above problem and to study the impact of any 11ew 
regulations, this component was disaggregated into two types of enterprises: 
the public enterprise and the private enterprises. 
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In final goods. the packaging systems play an important role. There are, 
for the same product. a variety of packages. Special packages are used to 
attract particular consumer groups and this is why this criterion becomes 
important. 

Often, the f ~nal consumption component needs a special disaggregation in 
the productive component related to the size and presentation form of the 
final good. 

Example: 

In the oils and fats system edible oil was disaggregated according to the 
packaging type or system. It was disaggregated into one liter bottles and 
15 liter cans. This differentiation was made because each type of package 
goes to specific consumer se·tors, and also because each kind of package 
demands particul.ar inputs for packing. 

The disaggregation criteria developed above are those used most ofte~ in 
the situations described. Additional criteria may be required for other 
applications of MEPS the user may perhaps have to develop. 

As stated before, the way in which a particular productive component is 
disaggregated is not necessarily related to the way in which other components 
of the system have been disaggregated. 

As an output of this section the user obtains the base scheme which he 
will use in all other steps of the MEPS application. The base scheme of the 
fish meal system, used as a starting point at the beginning of this section, 
is shown in figure 6. The base scheme resulting from the disaggregation 
process described in this section is shown in figure 7. By comparing these 
two base schemes, the user can see the effect of the disaggregation process 
applied to the initial base scheme. 

Some general points on structural disaggregation of the scheme and the 
information that may ~e $hown in it is giv~n below. 

The boundaries of the system are set by the user and the inclusion of 
all the relevant components must be ensured. It is, however, 
important to be selective in choosing what is relevant; too many 
components could be hard to handle. 

When any component is disaggregated, this should be done up to a 
manageable level. Even though MEPS does not limit the number of 
disaggregations of a component, to use more than four may cause 
difficulties at the assessment and planning stages. The problem 
increases with the number of productive components structurally 
disaggregated into more than two levels. 

Disaggregation is only useful when it increases the power of analysis, 
or helps to improve significantly the fulfilment of the objectives. 

If information is not immediately available, this does not mean that 
it should be disregarded but rath~r collected at a later stage. 

(c) Information that can !>_~dJ..splayed in ~base sc~eme 

A base scheme has many other uses apart from being a diagram that shows 
the particular components of that system and the linkages among the components. 
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Within a base scheme qualitative and quantitative information can be 
represented to give a quick view of the main features of the system. 

The following are some of the possibilities of representing specific 
information in a base scheme: 

Historic development of the system: The components of the system are 
displayed and for each the date on which it first a?peared is given. This is 
particularly interesting to assess the historical development of a particular 
system. 

In figure 6, an example is given frnm the oils and fats system in Peru. 

System economiL flows: The data displayed refer to some flow variables 
that characterize the sy~~em. Any flow variable that happens to be important 
for the particular situation in which MEPS is applied can be chosen. 

An example is the case of the oils and fats system in Peru shown in 
figure 7 in which variables were chosen to describe the system economic flo•s. 

Institutional framework of the system: The type of information displayed 
in this base scheme refers to the different economic agents that participate 
in the different components and activities of the system, and illustrates how 
they are organized. The degrees of horizontal and vertical integration, and 
degree of concertation can be ider.tified as well as the institutions with whom 
the concertation process will have to be done, once the development prograR"IDe 
has been drafted. 

As in the previous cases, the oils and fats system in Peru is given as dn 
example and details are shown in iigure 8. 

Systems stock variables: The systems stock variables are another kind of 
information that can be u~ed in a base scheme in order to give an overview of 
the main resources of the system. 

In figure 9, as in previous cases, the case of the oils and fats system 
in Peru is shown as an example. 

System's main indicators: The main economic indicators of thz system 
provide another important set of variables to be shown in a base scheme. Th~ 

advantage of this is that with these indicators it is possible to describe the 
performance of each productive component in a diagram in such a way that the 
links can easily be detected. An example is provided in figure 10. 

Regional location and relevance of the ~ystem: Another very important 
information that a base scheme may contain is the regional location of the 
productive and consumption components. It permits the illustration of 
regional concentration as well as the relative importance of each region with 
respec~ to the productive and consumption components. An example from the 
oils and fats system is provided in figure 11. 

The above are only some examples of what can be represented in a base 
scheme. There are many more features, variables and other pieces of 
information that can be shown in a base scheme for specific MEPS applications. 
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rii;;ure C). BASE SCHEME OF THE STOCK OF THE CONSUMPTION Allii) PRODUCTION SYSTEM OF OILS ANO FATS 
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Fivure 11. Re~ional ba~e scheme or the nroduction and consumption system of oils and fats - Peru 
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The base scheme is a tool to increase the comprehension of the system, 
especially its most important variables. This is particularly important 
because of the multidisciplinary characteristic of the MEPS approach, and 
because professionals involved in any particular area of the system may not be 
acquainted with the whole. The display of specialized features of a system in 
a set of base schemes contributes to the comprehension of the system. 

4.2 Simple disaggregation: the components of the system (diagnosis of the 
components) 

This section will analyze the principal variables in each component and 
determine, on the one hand the development constraints, and, on the other, 
find the potential resources t .. 3t can be used for further development. By 
doing so, the user can identify the key prJblems of the component and also the 
limits to development. 

The quaiity of the work done at this stage will depend on the 
availability of previous studies concerning the components of the system and 
also on the knowledge that the MEPS team has about the system. 

The analysis is divided into consumption component, productive 
components and international linkages. 

(a) Consumption component 

The criteria that can be used to analyze this component are: products, 
regions, income groups and nutrition. Likewise, the historical development of 
consumption, the variables which determine the consumption/demand, the price 
policy and the real income of the populatiun should be analyzed. The data to 
be used for the analysis are those already col1ected. 

As a guideline for this stage, the user must take into account the 
following tasks: 

Identification of variables that constrain the consumption/demand for 
the specific final goods of the system. 

Identification and analysis of substitute and/or complementary goods. 

Analysis of the nutritional situation of the consumers and the 
nutritional role played or to be played by the final goods of the 
system. 

Estimation, if possible, of own price and income elasticies, also 
cross elasticities with respect to the substitutes and complementary 
goods identified. 

Identification of any kind of seasonality in the consumption. 

Analysis of the marketing channels. 

Identification of the possibilities of increasing the consumption of 
the fi~al goods of the system and the requirements to achieve that 
increase. 
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(b) Productive components 

For these components the guidelines to be used must consider the 
following aspects and tasks: 

His~orical development of the component: production, investment, 
prices. 

Spatial distribution of the production and installed capacity. 

Brief analysis of supply characteristics for the main raw materials 
and inputs. 

Identification of production seaso.iality. 

The technological level of the component. 

Identification and analysis of any specific legal constraints that 
affect the component. 

Potential resources that could be used to increase the performance of 
the component. 

Marketing channels used to market the production of the particular 
productive component. 

This information serves the purpose of identifying the restrictions and 
the potential resources that have to be taken into account in the system's 
planning process. 

(c) International 1 inkages 

The objective of this section is to give an overview of what is happening 
in the world markets to the colll'llOdities that are involved in the system, 
either as export or import goods. 

The aim is to review specialized information concerning ma~kets, to have 
an idea of the main factors t~1at affect each market and price forecasts for 
the period of time involved in the ~EPS application. 

The topics to take into account for this section are the following: 

Price development and determinants. 
Substitute goals. 
Price forecast. 

This simple disaggregation process is developed in more detail in 
sections l.I, I.II, and II.I of the MEPS '1ain Manual. In the present user 
guide the simple disaggregation and the simple assessment section have been 
combined because in practice they can hardly be differentiated. 

In practice within a simple evaluation, a deeper analysis of some topics 
that are of special interest for the system can be performed. 

To illustrate the lai:;t statement in the simple assessment section of the 
oils and fats system in Peru, the following topics of analysis were included: 
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The oligopolic nature of the oils and fats industry. 
Effects of the presence of transnational enterprises. 
Health and consumption of fish oil. 
The nature of the fish resource. 

These topics played an important role within the system ar.d vere 
developed separately in the simple assessment.section. 

4.3 Structural disaggregation: the link vith the model 

This section describes the input of data into the model for the 
consumption coaponent and for the productive structure of each of the 
components structurally disaggregated in the base scheme. 

The data needs and the data manipulation required ~o fill-up the 
consumption format to input the data to the DOdel and the productive 
structures for each productive component will be described below. In both 
cases the formats to be used to input the data to the model will be utilized 
as guidelines for the discussion. 

The first set of input data should be that of the base period. For MEPS 
this is the year that shows the present state of the system. Usually it is 
the last year for vhich data are available for all of MEPS requirements. 
Before selecting the base period the user must familiarize himself with the 
data requirements to complete the consumption and productive structures.~/ 

Some of the information needed in this section probably has been already 
cullected. However, there will be new data requirements due to the fact that 
at this stage data requirements are more specific. 

(a) Consumption structure (data for the model) 

The variables that the model requires as input are described below, 
together ~ith an explanation as to h~w these data may be obtained. 

In this case the model format l (table 7) will be used as a guideline: 

Needs to sati~fy: this refers to the purpose of the system. If it is 
the oils and fats system, the need could be edible oil, shortening, 
margarine, etc. Also, this need can be expressed in terms of a 
nutritional characteristic, like calories or proteins. 

The following are data about the target population, and they will depend 
on the disaggregation done before. 

Group name: the segments into which the population has been divided 
must be entered. 

~I The problem of the selection of the base period will be addressed 
later on. 
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Table 7. Model input format 1 for the consumption component 

* 

* 

l 
2 
3 
4 
5 
6 

Demand of final goods 

Needs to satisfy (Unit) 

Target population 

Group name Population Goal 
Needs (PC) 
Actual 

Total/Average values 

* 

1 
2 
3 

Alternative final goods for consumption and/or export 

Good Unit Coefficient P/\ Consumption 

Entered good 

Deficit 

Exports 

0 
0 
0 
0 
0 
0 

*********** 

Average needs Apparent 0 *********** 

*********** 

* Description of the base scheme 
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In a case where the population has been divided by age. the data to be 
entered are the age ranges used. The space provided for the number of groups 
in which a population can be divided is six, however. later on a procedure to 
extend this number will be shown. 

Population: here the size of each of the groups in which the population 
has been divided has to be entered. Following the above example. the number 
of persons included in each age group should be entered here. 

Goal: if there exists a specifi: consumption goal to be fulfilled, it 
should be entered here. This refers to a goal measured in the same units 
established for the need to be satisfied; that is. it should be in calories if 
the need to satisfy was defined in those units, or in kilograms. if the need 
to satisfy was. e.g. edible oil. It is important Lhat the goal should be 
expressed per capita. 

Actual: this title refers to the actual level of consumption i.e. the 
present per capita consumption. If a goal has not been defined, the acttial 
should be equal to the goal in order to complete the information required. 
The oth~r variables in this area are c3lculated by the model. 

The next set of data refers to data concerning the goods and is entered 
under "Alternative Final Goods for Consumption and/or Export". 1he term 
alternative is used because many times alternatives have been defined to 
satisfy a need or to supply a good. For instance. when talking about edible 
oil, it may be possible to define three technologies to produce edible oil, so 
each one is treated as an alternative good to satisfy the need for edible 
oil. In another case the need may be defined in caloric terms; three 
different goods can be used as alternative sources of calories to satisfy the 
need defined. Sometimes when working with the present or initial situation 
there is only one good to be used. Also. in the case of more than three 
goods, a procedure to extend this number will be shown later on. 

Good: name each of the alternative goods used to satisfy the established 
need; this refers to domestic goods only. 

Coefficient P/N: this refers to the conversion coefficient of the good 
to the need. That is. if the need was defined in caloric terms, here the 
model is asking for the number of calories that each of the alternative goods 
have. If the need is defined in terms of edible oil, and the goods are edible 
oil, the conversion factor will be one. 

Consumption: the level of actual consumption of each good in absolute 
physical terms. 

Exports: the level of actual exports of each good in absolute physical 
terms. 

Entered good: if there is one imported good that can be or will be 
included as an alternative to satisfy the given need, it must be stated here. 
It will be the same kind of data asked for in the case of the domestic 
alterLative goods. 

The other variables of this set of data are calculated automatically by 
the model. 
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Once the above characteristics have been defined, the user must go to the 
next set of data which shows how the identified alternative goods are combined 
to satisfy the specific given need for each of the population groups (table 8). 

Population rate of growth: for each of the population groups, the rate 
of growth must be entered; if the user is working also with the base line 
situation, only year l can be filled in. However, if all the information is 
available, it should be entered at once. 

Fulfilment of goals: this variable links the set goal with the actual 
satisfaction. For the initial or present situation, the goal set and the 
actual satisfaction (both in per capita terms) have to be taken into account 
and related to each other. The satisfaction goal fulfilment which the actual 
consumption represents must be found, and this coefficient entered under year 
l. For example, the goal set was SO kg/per capita and the actual consumption 
is 35 kg/per capita. Then, the satisfaction goal fulfilment is 35/50, that 
is, 70 per cent. When working with more than one time period, the user team 
can make some hypothesis for the following periods. 

Imported goods share: if it was already defined that there may be an 
imported good that represents an alternative way to fulfil the need, the share 
of the actual consumption (initial situation) that the imported good satisfies 
has to be specified here. 

Allocation between domestic alternative goods: with the definition of 
the imported good share, the domestic good share is also indirectly defined. 
How the alternative domestic goods combine to reach the actual consumption 
snare that they satisfy has to be entered, i.e. the user has to explicitly 
state in percentual terms the mix in whici. the alternative domestic goods 
combine to satisfy the share of actual consumption which the imported good 
does not satisfy. 

In the model, the consumption routine runs completely independently from 
the production routine. The purpose of the consumption routine is to 
determine the levels of output to be provided by the final goods industry. 
Given the above, there is an easy way to overcome the limitation in the number 
of final goods and population described before: the consumption component can 
be divided into two or more parts, calculating separately each quantity 
demanded. Please also see the MEPS Computer Manual. 

(b) Productive structure (unitary productive structure) 

A productive structure must be built for ~ach of the productive 
components structurally disaggregated in the bise scheme of the system. The 
productive structure is the basic tool for analyzing productive components. 
It lists the inputs, such as capital goods and services and the outputs, i.e. 
the good or services produced by using these productive factors. 

The productive structure should be expressed in unit terms, that is, 
input and services consumed by one unit of product. 

A detailed explanation of the data required to fill in a unitary 
productive structure follows, together with a description of how to build up 
the productive structure and problems corm10nly encountered. Some hints to 
solve those problems are also discussed. 
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Table 8. Model input format 2 for the consumption com~jnent 

Year l 
Year 2 
Year 3 
Year 4 
Year 5 

Year l 
Year 2 
Year 3 
Year 4 
Year 5 

Year l 
Year 2 
Year 3 
Year 4 
Year 5 

Year l 
Year l 
Year l 
Year 2 
Year 2 
Year 2 
Year 3 
Year 3 
Year 3 
Year 4 
Year 4 
Year 4 
Year 5 
Year 5 
Year 5 

Demand of final goods 

Group l Group 2 Group 4 Group 5 

Population rate of growth (percentage) 

Satisfaction goals fulfilment (percentage) 

Imported goods share (percentage) 

Group l Group 2 Group 3 Group 4 Group 5 

Allocation between domestic alternative goods (percentage) 

FG l 100 95 
FG 2 5 
FG 3 
FG l 
FG 2 
FG 3 
FG l 
FG 2 
FG 3 
FG l 
FG 2 
FG 3 
FG l 
FG 2 
FG 3 

Group 6 

Group 6 
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Again the input format of the model will be used as a guideline for this 
explanation (see table 9). 

The data required to fill in the productive structure are the following: 

Inputs (name and measurement unit): under this column the user must 
specify the inputs and services involved in the production of the good for 
which he is building the productive structure. A lot of inputs are usually 
involved in the production of any good. However, there are a few of them 
which are very i~portant in terms of their relative participation or in terms 
of their importance in the productive process. Therefore, the user must make 
every effort to obtain information on those inputs and services, which are 
really important. For all the other inputs and services it is possible to 
aggregatP them and use them as a group, in~tead of using each one by itself in 
order to avoid any unnecessary complications in later analyses. It is very 
useful to specify at this moment whether the input or service utilized is 
produced domestically or has to be imported. There are cases in which an 
input that is locally produced is also imported because the local production 
is not sufficient to cover the normal requirements of industry. This input 
has to be considered as two: one local, and the other imported. 

Example: 

For the case of the productive structure of vegetable edible oil, the 
following inputs were considered: 

Soybean oil (metric tons) 
Soybean oil M~/ (metric tons) 
Cotton oil (metric tons) 
Chemical inputs (Kg) 
Chemical inputs ~/ (Kg) 
Electricity (Kwh) 
Steam (Kf) 
Water (m ) 
Bottles l Lt (Unit) 
Stickers (Unit) 
Boxes (Unit) 
lndi&ect expenses (US$) 

!1 Imports. 

In this example it can be seen that there are two sets of inputs with the 
same name, but the difference lies in their origin. These are soybean oil and 
chemical inputs. It is important to note that under chemical inputs a large 
number of different chemical products are included. However, for the purpose 
of the analysis it was not necessary to handle them separately, it was enough 
to i~clude them as an input group. 

It is advisable to try to avoid having more than 15 inputs. If the 
number of inputs can be limited to 10, this is even better. But in reality 
this will depend of the kind of good for which the productive structure is 
being built, and also on the quality of information available. Finally, if 
there is a backward link to the component represented by this productive 
structure, the good at the end of the backward link must be stated as an 
input. For example, if soybean oil was ditaggregated and it corresponds to 
the immediate backward link, then in the productive structure to be built, it 
should appear as a differentiated input. 



Table 9. Unitary productive structure 

Input component E: Product: 
Period 

Inputs Physical 
Unit Fixed 

(name & unit) variables quantity 

Sub-products 

llame & unit Coeffic. Price 

Unit: 

Producer 
price FOB 

Price components (by unit of input) 
Fr.& ins. Fr.& ins. Import Market. 
external internal Duties taxes margin 

Sub
lidi H 

+I- Bxchange 
differences 

Rest of 
component• 

Employment Production demanded 

Concept Not qualified Qualified 

FT variable 

FT fixed 

Remuneration 

Destination 

Demand of sub
system 

Exports 

Rest of economy 

fj)nical Price 

""" --1 

I 
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Input-output physical coefficients: for each of the inputs the 
input-output technical coefficient has to be specified. All this information 
is entered in unit terms, unless otherwise specified. Thus, the coefficient 
to be entered is: hov many units of input X are needed to produce one unit of 
output. Sometimes particular inputs are not related to the production 
quantity; machinery and facilities have some sort of fixed consumption 
independent of the production level. Insurance expenses are a good example, 
no matter what the level of production the insurance costs will be the same. 
For these cases the column .. fixed quantity'" should be filled in. The data can 
be actual figures or taken fr,ota a feasibility sti.:.dy for a new productive 
component. 

Other cases in which a variable coefficient and a fixed quantity may be 
found are possible. They also can be tilled into the productive structure in 
a straightforward manner. 

Price companents: for each of the inputs stated the price must be 
entered. This price, as far as possible, should be disaggregated into various 
components. These components are: 

For the domestic goods: 

Producer's price: the price at which the pro~ucer sells the 
product, that is, the gate price. 

Marketing margins: the nurk up that the dealer charges when he 
sells the product. 

Subsidies: in the cases in which the govecrunent has a specific 
subsidy policy for a particular input. When instead of a subsidy 
there is a tax for buying an input, this should bE included as a 
negative subsidy. 

Other components: if other cumponents are involved, they should be 
included here. 

When it is difficult to establish the producer's price and the 
marketing margins separately, the whole price must be taken as producer's 
price. 

For the imported goods: 

F.0.8. price: the "free on board" price of the imported good. 

Foreign freight and insurance: the cost of transporting the good 
from the foreign port to the local port. 

Domestic freight and insurance: ~his is the ~ost of moving the good 
from the arrival port to the production site. 

Tariff: the tariff to oe paid for importing the input. 

Import duties: additional taxes to be pa:.: for importing t~1e good. 

User's subsidiP.s: any S?ecific subsidy , 
specific input. 

utilizati~n of this 
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Exchange rate differences: there are cases where special exchang~ 
rates exist for importing certain goods. These exchange rates could 
be above or below the regular exchange rate. The differences 
between the special exchange rate and the regular one must be 
entered either with a negative or positive sign. 

In the same way as for domestic inputs, the price components, the 
marketing margins and the other components are to be entered. 

In the case of imported goods it is also often difficult to find the 
marketing margin. One way is to calculate each of the price components on the 
basis of known information: the F.O.B. price, the forel\;n and domestic 
freight and insurance, tariffs, import duties subsidies and exchange rate 
differences. Usually this price is below the actual user's price and the 
difference could be allotted to either the marketing margin or other 
components. 

For both kinds of inputs, domestic and imported, it must be noted that 
the purpose of the price component is to permit the disaggregation of the 
user's price in the main component. For example, a factory buys some kind of 
chemical product. The price paid by the firm can be disaggregated in 
producer's price, marketing margin~, subsidies and other component. When 
added their sum will equal the price paid for the chemical product. The 
different components should te expressed as a share of the user price which, 
when added, will equal l. 

Example: 

In the case of an imported input, e.g. che-ical products, the input may 
have been expressed in monetary terms because i~ is a category that groups a 
set ~f chemicals and not only one. Then, the hypothetical price components 
could be like this: 

F.O.B. price 
Foreign freight and insurance 
Dome£ tic freight and insuranC( 
Tariff 
All of the others 

As can be seen, they add to 1, the user's price. 

By-products: 

0.80 
O.C:J 
o.os 
0.10 
o.oo 

Name and unit measurement: here by-products resulting from the 
processing of the main product, and also the unit of measurement, 
must be entered. 

Coefficient: this is the technical coefficient: units of 
by-product per units of final product. This coefficient is 
required for each by-product. 

Price: the price at which P.ach by-product is sold is entered 
here. 

Employmen~: This variable is divided into unskilled and skilled labour, 
and also into variable and fixed labour. The definition of skilled and 
unskil!ed labou: is ve:y arbitrary and can in practice refer to both wage and 
salary earners. 
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Variable labour: here the technical coeff ir.ient of the labour 
units by unit of product, for both types uf workers, skilled and 
unskilled are entered. 

Fixed labour: the data to consider here refer to the level of 
labour units employed, independent of the level of production. 

In both cases the definition of a fully employed worker can be taken as a 
unit of labour. This definition probably varies with different situations. 
The idea is to be able to measure the employment level and its change. 

Required production: This variable refers to the level of production 
that this component will have to reach. 

Use: there can be three different uses: for the components of 
the system, to export or for the activities from the system. 

Physical: the quantity demanded by each of the three different 
users stated abov~. These data have to be found specifically for 
each use. 

Price: the price at which the production is sold to each set of 
consumers. The prices could be different. 

The variables for the next input screen (table 10) are: 

Capital ownership: identify the capital share owned by each of the three 
types of owners specified: national private, state owr.ed and foreign. 

Relative rentability: in the further development of this model the 
function will be more clearly defined. For the time being the nwnber 100 
should be put in each cell. 

Production installed c~pacity: the maxirnwn production that can be 
reached given the existing production facilities. This refers to the total 
installed capacity of all the firms represented in this productive structure. 

Last period production: the total production reached by the firms 
representing this productive structure during the latest period under 
consideration. 

Investments: the data refer to investment values of three types: 
reposition, new investment and external financing. 

Reposition: the amount invested in the replacement of all 
equipment without changing any of the production conditions, 
yield or performance. 

N~w investment: the amount invested in new machinery, equipment 
or any facilities in order to increase the actual installed 
capacity. 

External financing: these data refer to the amount of investment 
financed externally i.e. apart from the capital capacity of the 
firm. 
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Table 10. Unitary productive structure 

Type of 
enterprise 

Capital Relative 
ownership rentability 

(percentage) (Index) 

Privatt national 
State owned 
Foreign 

Long term debt: 

100 

Production capacity: 
production: 

Investments 

Reposition: 
Nev investment: 
External financing: 

Coefficients 

(Percentage) Debt amortization LT: Wor~ing capital/production: 

(Percentage) Foreign debt LT: 

Rate of interest long term loans: 
Rate of interest short term loans: 
Production taxes - Fixed global amount: 
Production taxes - (1 on value sales) 
Produccion taxes - (1 on value added) 
Exports retention (1) 
Exports reimbursement (1) - Export tax refund 
Sales taxes (1.) 
Fixed assets depreciation rate(1) 

Natural resource 
Type Coefficient 

Notes 

Investment/capacity: 
Imported investment (1): 
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Coefficients: 

Wo~king capital/production: this coefficient has to be 
calculated on the average working capital. This is usually done 
by dividing the average cost by the inverse of the payback period 
expressed in annual terms. This is one way to calculate the 
working capital by units o~ production. If the user finds other 
more suitable methods, ti.1ese can also be used. 

Investment/product:ve capacity: this coefficient refers 
basically to how much has to be invested to generate one 
additional unit of productive capacity. This information can be 
obtained from an engineer vho is familiar with this component or 
from a feasibi~ity study. 

Imported investments: this is the share of the investment for the import 
of machinery and equipment required. ln other words, which share of the total 
investment was spent outside the country. 

Long term debt: usually the debt for which the payback period is longer 
than one year. 

Long term debt amortization: this is the share of the long term debt 
which will be repaid during the period of study. 

Foreign long term debt: the percentage representing the foreign long 
term debt of the total long term debt. 

Long term loans interest rate: the interest rate payable for the already 
contracted loans. 

Short term loans interest rate: the interest rate for short term loans, 
mostly working capital. 

Production taxes (sales taxes): the rate. 

Production taxes (value added tax): the rate. 

Note: when one of these two taxes is applied, set the other at zero. 

Export taxes: rate of export taxes. 

Export tax refund: usually this is given as a promotional policy and is 
based on the F.O.B. export value. 

Tax revenue: the rate applicable, if there is no flat rate. The user 
must record the different ranges and after the first output is obtained from 
the computer, he must insert the precise rate and run the model again. 

Fixed assets depreciation rate: the rate used to depreciate the fixed 
assets, if it is not readily available it must be calc~lated. For each new 
run or simulation, thia rate must be changed. 

Natural resource: the kind of natural resource consumed by the 
productive component has to be established. The units consumed or utilized by 
units of production (coefficient) should also be established. 
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This completes the data requirements for a productive structure. 

(c) Special comments about the productive structure 

This section identifies some of the difficulties of the productive 
structure, some of its advantages, its flexibility, and also its rigidity. 
Some vays to get specific data when there are not readily available, are also 
shown. 

(i) The pricing problem 

When filling in the data for the productive structure the critical 
question is which prices should be used. To be consistent, all the prices 
have to refer to the same time period, but which time period? 

Generally, when applying MEPS, a time unit of reference is defined 
implicitly or explicitly. It could be a year, a semester, a quarter, or a 
month. It usually is a year. Therefore, once the period unit of analysis is 
spec1[;rd, the prices should automatically refer to that period. So, in the 
case in which the user is interested in recording the performance of the 
system on a yearly basis, the prices to be used should be annual average 
prices. In tne case of a monthly period, monthly average prices should be 
used. 

For programming the system it is convenient to use constant units, and 
for economies with a significant inflation rate it would be better to express 
prices in hard currency and use also constant units. Predictions could also 
be used when available. However, at all times should constant currency units 
be used. 

The above is usually the rule for the first analysis of a system. 
However, for following up the system the use of actual prices for all 
variables would be required. The same reference date must be used for all 
prices. 

The user may feel that because of the kind of data available to him, 
another type of price would be more suitable than the average price. The 
decision is left with the user. In any case, in order to obtain an accurate 
measure of the productive structure and the outputs from the model, the prices 
must accurately represent actual prices. 

(ii) The productive structure data base 

It was mentioned earlier that the productive components may be 
disaggregated taking into account a set of criteria. It was stated that when 
a productive component was disaggregated, for example into three technologies 
or three plant sizes, a productive structure had to be filled in for each one 
of them. The question arises which one should r~~resent the productiv~ 
structure: the bigger plant, an average of all the plants of a specif,ic type, 
a theoretical situation, or something else? This question has no easy, answer, 
and the answer will de~end on many factors. 
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A given productive structure should represent a set of f iras that have 
some sort of si•ilarities. Sometimes there are a large number of similarities 
and at other times there are just a few. When the productive structure 
represents firms that are very alike, it is possible to take one firm as 
representing the others and with these data build a productive structure that 
accurately will represent the whole group. It is possible to have a 
productive structure that, while not representing any of the firms perfectly, 
is nonetheless an accurate representation of the group, by detecting where the 
differences are and by trying to represent them into the productive structure 
through the adjustment of some of the coefficients. 

A productive structure can also be built up from theory. By discerning 
the differences existing a110ng the theoretical and the real cases, the 
coefficients of the productive structure could be modified in order to get the 
nearest representation of reality. 

These two ways of building up productive structures have the advantage 
that in the filling in process, the user is already discussing the 
differences, similarities and problems of the productive structures of the 
group and is prepared for the search of alternatives. 

Another way to obtain a productive structure is to start from official 
information about cost structure and to try to assess if it is a good 
representation of reality. If not, the user can correct and adjust it with 
the help of new available data. 

When the criteria used to disaggregate is regional location, a large 
number of differences among firms may be found. In this case it is important 
to get as much data as possible, analyze the differences to be taken into 
account and to construct the productive structure to be used for MEPS as an 
average of all the productive structures of the specific productive component. 

As can be seen, there are a number of starting points: a theoretical 
productive structure, the one for the best firm, for example, and then with 
the help of a technical expert to modify the coefficients to get a good 
representation of reality. 

At this point it is particularly important to have the advice of a 
technical consultant in the specific productive component; someone who knows 
the industry very weli and who has a good knowledge of the process of 
production technology, as well as someone with that knowledge of the 
production of agricultural raw materials. Persons with those skills will be 
very useful as advisers in the building up process of the productive 
structure. However, the main emphasis of MEPS is placed on differences in 
inputs, consumptions and yields. A MEPS user's guide for the consultant has 
been prepared for consultants in specific technical areas. 

(iii) The fixed input mix 

What appears to be a problem is really an advantage of MEPS. The 
productive structure is built up on a fixed input mix and this gives a certain 
rigidity. However, this is only the representation of one point in time, and 
in it the input mix is fixed anyYay. For simulations, however, and for new 
time periods, MEPS allows for a totally new input mix if necessary. This will 
depend on the information available. 
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While collecting the input-output coefficients to build up the productive 
structure. the assistance of a technical expert is important. This expert 
should provide acceptable ranges for those coefficients vith respect to 
capacity utilization and size of plant. With this information, the user vill 
be able to have vell defined ranges of production functions for each of the 
inputs. This information vill also be the source for variations of tht idput 
•ix in a given productive structure. 

Exaaple: 

An example to illustrate the kind of information to be requested from a 
technical expert is given below. Assume an oils and fats processing plant 
that can produce 100 metric tons of final product per day. The following vill 
be the information provided by the consultant on power consumption. 

Power consumption Level of dailI production (Max.100 mt) 
(Input-Output Coefficient) (metric tons) 

1,050 kvh up to 20 
975 kvh 20 to 40 
850 kvh 40 to 60 
700 kwh 60 to 80 
500 kwh 80 to 100 

Thus, for a 100 metric tons ~lant, there is already a step function of 
the electric energy consumption. This could be similarly done with other 
inputs for the re~uired plant sizes and for the required ter.hnological 
levels. This will enable the user to build up step production functions and 
establish variable input mixes. 

Multiproduct cases and undifferentiated costs 

It may be difficult to find the productive structure for a good that has 
a productive process in coamon with other goods, or, in other words, a 
productive structure for a multiproduct production line. There are two 
possible cases. The first, when the productive process is constant and the 
final goods are different, the other in which a fev steps of the productive 
process are either similar or different and the final goods are also different. 

The first case will be the case of the poultry and beef industry. the 
final products being poultry meat or beef. In both industries a unique 
productive process, (raising chickens or cows) produce different outputs, i.e. 
different kinds of beef and poultry products. In these cases there is a more 
or less stan~ard yield between the whole and each of the different parts of 
meat, so the same conversion roefficient could be applied to all of the 
productive structure to get a sort of productive structure for each of the 
parts, in as much as to produce chicken legs the whole chicken must be 
raised. Another alternati••e is to take all the parts as a whole and treat the 
product as one unit. Neith~r way to get a productive structure is difficult. 

When there are different products which pass through similar processes 
the building up of a productive structure is more complicated, because the 
input consumption in each of the colllllOn processes must be allocated to each 
good according tc its own technical coef f icierat. 
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Finance cells 

The financing aspects of a productive component are not completely 
developed in the present model. It vas designed in such a vay that the 
finance information should be calculated outside the model and then entered 
into the 110del. Many times due to the lack of information it is very hard to 
fill these cells vith high quality data. Many simplifications can be made to 
input the data into the model. Often, th~ working capital can be estimated, 
but probably the information about its financing is not available, therefore 
assuaptions should be made. It could be 100 per cent by bank loans, 
50 per cent bank loans and 50 per cent by ovn resources, or similar. Thus, if 
there is no information available, assumptions can be based upon the usual 
behaviour of the particular economic enviro1111ent in which MEPS is applied. 
The important point is to have a close representation of the real situation. 

A problem arises when estimating long term debts because this aspect 
varies a great deal from f ira to firm, and a productive structure designed to 
represent a set of 20 or more firas will not be able ~o reflect all of them. 
In Lhis case the following can be applied. Usually, there is information 
about interest payments by an industry and, as ~aid before, the working 
capital can be easily estimated. Once the work~ •• , ca~~tal is estimated, the 
interest payments should be ~alculated. Given the total interest paJID'!nts and 
the working capital interest payments, it can be assumed that all the other 
interest payments are for long term debt. Given an average interest rate for 
long term loans, a principle can be roughly determined and this can be used as 
the data to enter into the model. 

The above is an approach that can be used when no information is 
available. It is a very rough estimate and starting fro• actual data will be 
better than the procedure described above, hovever, as mentioned, this is one 
of the most difficult pieces of information to obtain. 

The depreciation cell 

The depreciation is calculated by applying a rate over the fixed assets 
value; many times enterprises do not follow that procedure, but it is the only 
one accepted by the model and must be entered as such. However, this rate can 
be changed any ti:ne the nK>del is run and it is more a calculation than a 
theoretical problem. 

Taxes 

Even though there are several types of taxes already included in the 
productive structure, often, in reality, there will be even more. It must be 
remembered however that the goal is to r~present reality without excessively 
complicating the process. Therefore, the user must strike an appropriate 
balance between excessive realism and modelling abstraction depending upon the 
projected uses of the MEPS exercise. The original objectives of the analysis 
can serve as guidelines in this respect. 

As in the case for depreciation, almost any tax can be expressed as a 
rate to be applied to sales or value added. However, there may be cases where 
more ad hoc means are required to represent special tax like policy 
instruments. Though the model allows the user to make ad;ustments manually, 
it should be kept in mind that this can become very cumbersome especially, 
when carrying out multi-year forecasts over long periods. 
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Exports of by-products 

The model does not allow for the by-products to he exported,~/ and in 
order to cover this aspect, a slight change has to be made. The model counts 
as exports earnings only the quantity of the good that is under the title 
.. exports'" in the productive structure input. Thus, for a by-product to be 
included as an export good, it has to appear in a productive structure as the 
ma.in product and have some export demand. 

In such a case, it is necessary to create a new productive structure for 
a good called '"by-product exports... This productive structure will have as 
only input the by-product and its coefficient will be 1, with the producer 
prices equal to the export price of the by-product. Then under the title 
.. export demand .. will be the quantity to be exported and valued at the export 
price. With this the moael can consider the export earnings within the 
foreign currency account. 

At the same time there is the '"by-product" title in the productive 
structure to which the by-product originally belangs. Here the by-product 
valued at its domestic price is entered. If the export price is different 
from the Loe.al one, there has to be another title called '"price difference" 
with the same technical coefficient as the by-product but valued at the 
difference between the export and domestic price. If the domestic price is 
higher, then the difference should be negative. 

Many of these manipulations can be used to avoid some of the model's 
rigidities. The way to perform them successfully is by understanding how the 
model works and also what the expe~ted effects of these are. The user should 
experiment with the model and check whether the expected effects have been 
correctly recorded by the model, and if not, try to find out why it has not 
been so. 

4.4 Validation of the data 

After filling in all the productive structures of the system and the 
consumption format, the user is ready to do the first run of the model. This 
output will probably represent the present or initial situation of the 
system. Up to this point, the user has made all efforts to have an accurate 
output. However, he may have some doubts about the quality of the output 
obtained. Therefore, at this point, some procedures r ideas are given to 
help the user test the validity of the output. 

Because the so called present or initial situation of the system is 
usually a past situation, the first thing to analyze is how different is the 
output, given by the computer, from the real situation. Probably there will 
be some differences but the idea is to analyze if those differences are 
si&nificant, and if they are, to try to understand why they are so. This mav 
be due to some errors in the coefficients or in some of the assumptions. At 
this point a fine tuning process has to be applied to the productive 
structu~~! already built. 

~I Because of design rigidities. 
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A second step in the validation process could be the representation of a 
situation previous to the initial or present situation. The user should try 
to see if the data fit, and whether the differences found are significant or 
not. If they are, an explanation must be sought. It must be investigated if 
the differences are caused by the existence of other environmental conditions 
or because of errors present in the productive structures. 

A third validation alternative could be to analyze the model's output 
together with a group of experts, people involved in different steps of the 
system, and test their opinion of the model output. 

If some differences are found during the validation process it should be 
checked whether the following variables are well represented in the model: 

(a) Policy variables like ta..~es, subsidies, exchange rate; 

(b) Key in~ut-output coefficients; 

(c) Tne pricing process of the different inputs and goods; 

(d) Consumption and demand variables. 

However, the first thing is to check if the model took as input what the 
user meant to give as input. 
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5. THE PROCESSING PHASE 

S.l System assessment: the purpose of the model 

The first goal of the model is to assess the present or initial situation 
to the system, and all the steps taken up to thi~ point have been directed up 
towards that target. This section explains how the system assessment may be 
done, based upon past experiences with MEPS. However, it does not mean that 
it is thP only or the best way to do it. The user can improve the approach 
and be creative in developing new assessment approaches using MEPS. 

The assessment procedure has a number of steps. First, the assessment of 
the aggregated variables of the system; then, the assessment of the system 
links. Third, the assessment between options for the same component; fourth, 
the assessment of the productive structures of those components vhich have 
rentability problems; fifth, an assessment of the consumption structure and, 
finally, special topics assessments such as food security and regional impact. 

(a) Assessment at the system level 

The objective at this stage is to measure the macroeconomic contribution 
to the system of each of the productive components. 

This assessment is based upon the output obtained from the model by using 
the data given by the productive structures. The output model section to be 
used is the one which includes the tables calculated under the software 
coamand TOT-SIST and this output is presented in tables 11 to 15. 

At this !evel, it is necessary to compare the outcome of the system 
variables with the total domestic figures for those variables, in order to 
measure the contribution of the system to the domestic economy, and also the 
domestic resources used from the system. An example is given in table 16. 

Finally, this section should address all the topics which have some 
macroeconomic relevance. The analysis of subsidy policies affecting the 
system could be an example. 

(b) Intra-system level 

The intra-system assessment seeks to identify the system's bottlenecks 
which are restricting the short and long term development of the system. 

The bottlenecks that could be present in any system could be the 
following: 

Lack of natural and human resources. 

Lack of produ~tive and service facilities. 

Lack of profitability in some productive components. 

Absence of adequate marketing channels. 

Considerable changes in relative prices which may affect the economic , 
feasibility of some o: the productive components. Likewise, major 
disto~tions that could change the existing comparative advantages. 



Table 11. System totals - General results 

Component Unit 

Total 

Gross value 
production 

0 

Value 
added 

0 

Employment 

0 

Gross 
investment 

0 

Foreign exchange 
requirements 

0 

Government Finance 
account requirements 

0 0 

0\ 
a 



Table 12. System totals - Production and capacity 

Destination of production 
Component Unit Total System Export Rest of economy 

Production capacity 
Installed Idle Generated 

C1"o 
"-' 
I 



Table 13. System totals - Govenunent account 

Component Unit Total 

Totals 0 

Duties and taxes 
Import/input Indirect incomA 

0 0 0 

Public enter
prises profits 

0 

Exchange 
differentials 

0 

Sublidies 

0 

I 

~· 
I'\) 

I 



Table 14. System totals - Value added distribution 

Compc.nent 

Total 

Unit 
Total 
amount Salaries 

0 

Indirect 
taxes Inter:-eats 

Gross 
savin$s Profits 

Income 
tax 

o·. ,,,, 



Table 15. System totals - Foreign account 

Component Unit 
Total 
effect 

Imports 
Inputs Equipraent 

Remittance 
Prof! ts Int ·ests Exports 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~-----~~~~-

' I \ 

Total 0 0 0 0 0 0 

·~~~~--~~~~~~~~ 

Net extet'nal 
loan 

0 
~ 
~ 
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'fable lG. Contribution of the oils and rats system to the Peruvian 
econol!lY (thousands or us!} 

System Peruvian Participation 
econCMy in the system 

(1983) (per cent) 

1. Value added {gross product) 359 17 ,672 2.0 

2. Employment (aen/year) 63,266 2,647,800 2.6 

3. Current account~/ -3 -850 

3.1 FOB exports 155 3,015 5.1 
3. 2 FOB imports -126 -2, 122 4.6 

Balance of trade 29 293 

3. 3 Financial services -6 -l, 108 0.5 
3.4 Non-f inar11Cial services -26 -254 10.2 

B~lance ?f services -32 -1,362 

4. Current govermaent accounts 86 -2,032 

4.1 Current iacome 111 8,987 1.2 
Central government 111 2,359 4.7 
Public enterprises 5,962 
Other entities 666 

4.2 Current expenses 25 11,019 0.2 
Central governaent 1 4,822 
Public enterprises 24 5,511 0.4 
Other entities 621 

5. Financi~ 186 5,540 3.4 
(Banking aystea credit) 

!_/ The system's capital account is negative by $US 12 million. 

Source: Econoaala Nacional~ BCR. Junta del Acuerdo de Cartagena (JUNAC), 
Lima. 
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Institutional rigidities, such as labour stability. 

Absence of adequate co-ordination between economic agents, and lack of 
negotiating mechanisms among the diverse interest groups within a 
system. 

Change in the demand lev~ls that could constrain an optimal production 
level, in such a way that it will not be possible to take advantage of 
economies of scale. 

Some of these bottlenecks are interrelated. For example, the lack of 
profitability in a productive component could be caused by a decre2se in the 
demand level due to a fa~l in the real income, or a change in a relative price 
(lite the exchange rate), or be due to the lack of natural resources. Anyone 
of these phenomena constitute a constraint to reach the break-even point in a 
given productive component. 

---The data tc-be used-in-this ana!ysis-are-anlypartially provided by the 
a.>del. The user will find that most of the data are in a raw stage in the 
model output and it will have to be further elaborated, in order to obtain the 
indicators required by the assessment. 

(c) Inter-component level 

The inter-component level of assessment covers aspects related to the 
different types of technologies, ownership, plant size, regional location, 
etc. in which a productive component has been disaggregated, with the purpose 
of determining the comparative advantages of each type. 

If for a productive component three technological options have been 
defined, the inter-component assessment seeks to find which of the 
technological options is the most appropriate to follow, and which should be 
discarded. 

The criteria to take into account are broader than general economic 
feasibility. They also concern domestic human and natural resources and must 
also consider the institutional framework in which the system develops. 

For ex.:~mple, it is not enough to state that in order to grow soybeans it 
is better to use a high technology than a traditional one. The natural 
conditions of the soil and its appropriateness for an intensive exploitation 
must also be analyzed. The feasibility of applying such technology in view of 
other constraints to operate the machinery needed, due to human, economic, and 
geographic conditions should also be considered. All of these and other 
factors must be analyzed to decide whether a given option is more suitable 
than others. 

' (d) Productive structure level 

' The assessmen~ at this level concerns mainly the analysis of those 
productive structu~es which show profitability problems by the intra-sy~tem 
assessment. The q~estion here is why these productive structures do have 
profitability problems, and what can be done to improve them? 

To develop this analysis the user must pay attention to the following 
issues: 
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- Actual input-output consumption vs. theoretical coefficients 
- Price components 
- Price determinatiGn of the key inputs 
- Price determination of the good produced 
- Value added distribution 
- Public policy affecting the component production process 
- Produr.tion restrictions. 

A close examination of the above facts will identify the real problems of 
the productive component and will also give some indication as to what could 
be done to solve them. Some indicators that may be used for this purpose are 
shown in table 17. 

Table 17. Indicators that can be used to dSSess productive structures 

!. Value added I Total revenue 

2. Value added I Total fixed capital 

3. Increase in production I Investment 

4. Total fixed capital I Number of employees 

5. New jobs I Investment 

6. Value added I Number of employees 

7. Net taxes paid I Value added 

8. Imported inputs I Total inputs 

9. Savings I Gross profits 

10. Break-even point 

11. Utilized installed capacity 

12. Private rentability 

13. Social rentability 

14. Value added distribution 
Salaries 
Taxes 
Interests 
Profits 
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(e) Consumption structure assessment 

If the final good is not directly or indirectly a foodstuff, this sectior. 
does not apply. 

The purpose of this section is to assess the role of the final ROorls as 
components of a dietary pattern of the population, and to try to identify the 
main elements that explain the consumption variable. 

The quantitative analysis should be made in terms of degree of 
satisfaction of ~pecific needs and the strategy to improve the level of 
satisfaction. Some indicators are presented in table 18. 

Table 18. Indicators that can be used to assess the consumption component 

1. Per capita consumption 

2. Average need's satisfaction 

3. Foreign dependence of consumption 

4. Protein average cost 

5. Calorie average cost 

6. Protein subsidy 

7. Calori~ subsidy 

(f) Other types of assessment - the degree of food security 

As stated at the beginning of the assessment section, lnere is another 
type of assessment system that can be useful. As an example, the assessment 
of the degree of food security performed in the case of the oils and fats 
system will be presented below. 

First, the concept of food securi~y must be understood. The food 
security of a population can be adversely affected, among others, by the 
following variables: 

The population can become malnourished due to changes in their 
consumption-income structure. 

Given a high level of imported food in the diet, shifts in prices, due 
to fluctuations in the international market, introduce a risk level 
that can seriously affect the stability of the balance of payments. 

Likewise, the population must be protected from eventual foreign 
presGures exerted via imported fnod provisioning or from the extreme 
possibility of a war. 

Finally, the population must be protected from the possibility of low 
provisions due to a number of different reasons: droughts, marketing 
losses, low profitability in a productive component, etc. 
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In table l9, an indicator for each of these variables has been defined 
and the results obtained for the given oils and fats system in Peru are 
presented. 

5.2 PrograD1Ding: the search for alternatives 

The purpose of this section is to identify different options that could 
be implemented in order to improve the performance ol the system and tvo main 
aspects should be considered: 

The problems found at the assessment stage; and 
alternatives to increase the level of fulfilment of the 

b
. • C/ o Ject1ves.-

At this point it is also necessary to explain the difference between an 
option and an alternative. An option can be implemented into a component, 
while an alternative represents a set of options and refers to the system in 
general. Thus, the first step is to find options for each component, then 
with these to establish alternative strategies for the system. 

There are three general types of options to search for: 

(a) Options for the programning of the final consumption component. 

(b) Development options for the programming of the productive components. 

(c) Establishment of different scenarios for the economic environment. 

A set of ideas is presented helow to help the user in identifying 
alternatives for the system's programming. 

(a) Options for the progranming of the f inaJ consumption 

The first type of options refers to the consumption component, dealing 
with the different goals to be reached. The variables to be considered are: 
the target population group, the per capita consumption and the type of final 
good to be consumed. 

The target population group involves the setting up of different 
hypothesis of population rate or growth, and, if applicable, the definition of 
the particular population group to benefit by the system's progranming. 

The per capita consumption refers to the establishment of consumption 
goals to be reached in the progranning process. The way to calculate these 
consumption goals may vary from using a very sophisticated econometric 
approach, to using rough estimates. This would depend on the data 
availability, user's needs and user's skills. Also, as the progranming 
process has to be implemented within a defined length of time, the user has to 
establish the rate of achievement and the path to be followed to reach the 
consumption goal within the given time period. 

~I Defined at the beginning of the study. 
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Table 19. Degree of food security of the oils and fats systea 

Variable 

1. Malnutrition 
degree 

2. International 
prices effect 

Indicator 

Percentage of malnourished population 
Average gap - calories 
Per capita 

Oil subsystea: 

n I . 

~ CV ' ... ~P.2_~~~· 
Total i11p<>rts of soybean 

Where i represents every productive 
structure requiring rav soy
bean oil 

CV is the variation coefficient 
defined as: 

i 
where s is the standard de
viation and x the international 
price mea;: 

X = cost of imported soybean oil 
Y = rav soybean oil importation 
VBP = gross value of production 

Poultry subsystem: 

n 

~ CV ( ~~~-1 ) (Y)·~---
Total imports of corn 

n 

~ CV ({~?;) (P~1 
Total soybean cake imports 

Where X = hard yellow corn importation 
Y = corn importation 
P = soybean cake importation 

Results 

52 1 
50, 165 Kc/month 

990 g/month 

10.5% 

13.3 

16.31 

3.0 

16.31 
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Table 19. Degree of food security of the oils and fats system (cont'd) 

Variable 

3. Effect of 
protection 

4. Degree of 
provisioning 

Indicator 

Oil subsystem 

Value d011testic inputs/Total inputs 

Poultry sybsystea 

Value domestic inputs/Total inputs 

n 
[. (CV t) (Rav oil production) 

1 ----------· ------ - - --·--- --
Rav oils total production 

In the case of palm, the variation 
coefficient is calculated considering 
the difference between projected 
production and real production 

Results 

75.81 

85.lt 

61.lt 

Source: "A Progran- 1e for the Integra~ed Development of the Peruvian Oils 
and Fats Production/Consumption System", UNIDO/JUNAC Sectoral study, 1985, 
complete, unpublish~d version. Abridged version: UNIDO/IS.569, Sectoral 
Studies Series No. 19, October 1985. 



- 12 -

The last variable to consider is the type of final good. There may be 
various ways to achieve the ,er capita consumption goal, and these ways will 
include probably various types of final goods. At this point the alternative 
set of final goods that can be used to achieve the given per capita 
consumption goal should be defined. 

The set of options designed for these three variables will be taken into 
consideration later on, when defining the final progranming strategies. 

(b) Development options for the programming of the productive co~ponents 

These options refer to the multiple options that could be implemented to 
improve the present or initial condition of any productive component. This 
also includes the identification of new goods that could be produc~d by the 
system in order to improve its overall performance. Therefore, the res1lts 
obtained at the assessment stage are the very first source of information from 
which a solution to the problems can be looked for. These solutions usually 
will give the user a set of alternatives to attain that goal. 

There 2-e some very important factors that can be used as guidelines to 
follow in the search for options in the productive components. These are: 

Technological: all options which have to do with: improving 
input-output coefficients for present processes; the production of a 
good by a productive process that uses a higher technological level; 
the replacement of a good for another technically superior; and 
finally, the introduction of a new product. 

Size or production scale: this refers to ~11 options regarding the 
implementation of the same productive process, but using different 
production scales. 

Organizational or institutional: these options refer to alternative 
ways of entrepreneurial organizations on which a productiVP process 
can be based, i.e. public enterprises, foreign enterprises, private 
domestic enterprises, co-operatives and any other form of 
entrepreneurial association. 

Marketing: these options refer .o the different emphasis that can be 
placed on the marketing process, i.e. exports, or domestic sales to 
specific groups or geographical areas. 

Regional redistribution of the production: this involves options 
about different geographic location& for a given component, or whether 
one area of production is preferred to other areas. 

Production regulation: this includes different options about 
technical parameters that are usually given by national quality 
standards and other government regulations. 

(c) Economic environment scenarios 

A third very important type of option is the definition of alternative 
economic environments for the programming term. These scenarios involve, 
among others, the following variables: 

Fiscal policy (tax and subsidies) 
Exchange rate 
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Interest rate 
International prices for the most important products of the system 
Domestic prices for the key inputs used in the system, and also 
for the goods produced. 
Tariff and trade policy. 

These economic environment scenarios will later be organized in long term 
strategies for the system programming. 

(d) Data collection 

The above process, by producing further options to be implemented into 
the system, requires additional data collection. The user has to remember 
that for the case of new products, either intermediate or final goods, a 
productive structure_,.w;t be built. This must be done by following the 
procedure described before. This also applies to all otter options. It is 
important to note that only options which can be quantitatively expressed can 
be considered as such, otherwise their impact on the system during the 
simul~tion process cannot be measured. 

The data to be collected depend on the type of options identified. Some 
of the information required will come from outside data and some may be 
derived by lhe user team, such as economic environment variables. 

Before an option is tested and considered for the progranming stage it 
should be quantitatively characterized by coefficients such as price, rates, 
productive structures, etc. 

5.3 The selection of options for the simulation stage 

At this stage there is a group of different options regarding the 
consumption component, productive components and economic scenarios, but all 
of them are probably isolated from each other. The purpose of this next step, 
therefore, is to obtain from this set of isolated options a set of linked 
alternative strategies for the development of the system, which will be used 
for the system programning phase. 

The setting up of alternative strategies for prograJ1'JDing the integrated 
development of the system consists of the identification (from the previously 
identified options) of development patterns independent from each other, that 
could~- incorporated into the production and consumption system. These 
strategies will lead to the progra11111ing stage, always keeping in mind the need 
to achieve the objectives initially selected. 

To set forth or define programming strategies, it is necessary first to 
analyze the identified options, to select those that can be implemented, to 
identify those that are complementary or that exclude each other. In this way 
the existence of one or more independent combinations may be determined to set 
up the programning alternatives for the system's development. 

The later assessment process will be done by comparing the selected 
alternative strategies with a projection of the initial system at the end of 
the selected progransning time period. 

Besides the definition of the alternative strategies of development, the 
user has to provide a schedule, a time table for the implementation of the 
alternatives according to this schedule. This time table will be used as a 
guide during the programming stage. 
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5.4 Simulating the alternatives 

The simulation process is relatively simple, because at this point all 
the information and the knowledge to run it is available. 

First the different alternative strategies are implemented, one at a 
time, by entering into the model all options included in that alternative 
strategy according to the time table previously defined. 

An outp~t for each of the time units could be obtained. However, if the 
progranaing time span includes too many units, then the process will become 
cluttered with too many data to analyze and few results. The best method 
would be to select some ranges for which to print out the model output, or to 
run only the last period on the understanding that in the last period the 
objectives wil'. be assessed and also from that point on the system will keep 
running in that way. 

During this simulation process a validation process similar to the 
previous one must be done. At this time, because it concerns the future, 
expert advice should be used for the validation of the data. 

To do the simulation process the user must have previously mastered the 
use of the model software, in order to be able to implement any data 
manipulations additional to the ones already explaine6 before. 

5.5 Alternatives assessment 

(a) Assessment 

This step is very similar to that developed in section 5.1. However, 
each alternative strategy is treated as if it were a system. Thus, the 
assessment at the system level becomes an inter-system exercise to assess 
which system performs better at the macroeconomic level. 

All the other assessment features remain the same. Thus, the 
intra-system, intercomponent, and the productive structure level assessment 
should be done for each alternative strategy (each system), without 
necessarily comparing the outcomes of each assessment. Here the purpose is to 
assess the feasibility of each one of the alternatives. 

(b) New simulations 

The above assessment will probably have identified some problem areas 
that could easily be improved, or the user may want to introduce new changes 
in the alternative strategies. These can now be done. The whole process of 
alternative assessment must be repeated again for the modified alternatives. 
This can be repeated as many times as the user needs, the only constraint 
being time. 

After all the simulations are run and the assessment process is finished, 
the user goes to the next step, the selection of the best alternative. 

I I I 
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S.6 Selecting the best alternative 

The selection process is based upon a comparative assessment between all 
the alterr-ative strategies, and its goal is to identify which of the 
strategies achieves the objectives defined at the beginning of the study in 
the best way. 

Table 20 gives an example of the indicators used in the selection of the 
best alternative for the case of the oils and fats system in Peru. The first 
column of the table represents the quantifiable definition of the objectives. 
The second column shows the indicator or indicators used to evaluate each 
objective. The next two columns present the value of the given indicators for 
each of the alternative strategies. Finally, the last column indicates which 
system sa~isfies best a given objective. Therefore, based upon this 
information the decision has to be taken as to which of the alternative system 
should be implemented. In the case of oils and fats only two strategies were 
evaluated. However, this could be done for more strategies.i/ 

When assessing several strategies it may happen that none is found that 
is clearly the best. Rather different alternatives may exist to fulfil the 
objectives of the study, in which case the objectives can be ranked according 
to their relative importance. Also the strategies could be ranked according 
to how they fulfil the different objectives. This could be a very helpful 
tool for the decision making process. 

ZI Too many strategies may complicate the decision making process. 
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Table <:'O. Selecting the best system 

a/ 
Goal/effect- Indicator System 

Present Alternati V'! 

1. Value added ARRreRated value 
(ail lions $06) 

2. Income distribu- Aggregated value 
tion Distribution 

Salaries 
Indirect taxes 
Interests 
Gross savi02s 
Profits 
Inccae tax 

3. ForeiRn currency ForeiRn currency 
account balance (aillions 

tus> 

4. F.-p loy!9ent Men/year 

5. Fi:;cal accounts Fiecal account balance 
Caillions $US) 

6. Use of installed Oleaginous grain 
capacity extraction 

7. llequired invest- Total investment 
ment (aillions $US) 

8. Food Gap• for: 
•ecurity calories/11e>nth 

proteins/11e>nth 

International prices 
effects: 

Oils and fau sub-
systea 
Poultry •ubsystea 

!f Quantifiable definition or ob,1ectives. 

'tJ_/ Alternative strategy. 

(PSP) (AS) E./ 

857 10 046 

19.3 22.2 
7.9 6.5 
5.5 3.1 
3.1 3.9 

49.0 52.6 
15.2 11.7 

552 202 

98,314 151,831 

210 212 

15.8% 861 

691 1,011 

4S,090 45,090 
900 900 

lll 0.7% 
18.2% 11.7% 

More 
advant-eous 

system 

AS 

Depends 
upon 
political 
criteria 

AS 

AS 

AS 

AS 

PSP 

... 

AS 
AS 
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Table Selecting the best system (cont'd) 

a/ 
Goal/effect - Indicator System More 

9. 

10. 

Regional 
development 

Degree of 
technological 
innovation 

External protection 
effect: 

Oils and fats sub-
system 
Poultry sut•system 

Supply effect 

Distribution of 
aggregated value 
l!mong regions 
Region I 
Region II 
Regio11 III 
Region IV 
Region v 
Region VI 

New end-products 

New intermediate 
products 

Present Al.ternative advantageous 
(PSP) (AS)~_.' system 

63.3% 96.6% AS 
83.5% 89.3% AS 

57% 37.3% AS 

Oils Oils Oils Oils 
subs. syste!_ subs. sxstem 

13. l 27.9 l7 .3 26.8 AS 
84.2 48.7 51.6 38.9 
-1.8 12 .o 1. 9 10.7 
4.5 8.5 22.7 15.4 

0.8 1.0 3.~ 
0.1 2.1 5.1 4.7 

None -Milk extender AS 
-Composite flours 

None -Palm-kernel oil AS 
-Tarwi oil 
-Corn oil 
-Palm stearin 
-Palm olein 
-Raw rice oil 
-Tarwi cake 
-Soy lecitin 
-Oil-free fishmeal 

a/ :'·uantifiable definition of obJectives. 

b/ Alternative stratcpy. 
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6. THE FINAL OUTPUT 

6.1 Design of the progranme or project proposal 

The ~inal out~ut of MEPS is a set of projects, activities and policies 
which leads to the implementation of the pt·eviously selected strategy; ~his is 
usually called a progranme. 

This progranme has to include everything needed to start implementing the 
strategy selected as the best one. Therefore, the progranme must include: 

Objectives and goals: The objectives should be the same or at least very 
similar to those defined at the beginning of the stu~y. Also, up to this 
point it is possible to set quantitative goals for the system and for each 
component_ using all the data available through the 1110del. 

In the progranme designed for the oils and fat~ system of Peru the 
following development objectives were considered: 

Increasing the local supply of oleaginous raw materials. 
Increasing the value added generated in the system (salaries, 
profit~, truces, interest, gross savings). 
Internal integration of the various productive processes that take 
place at the international level. 
Improvements of linkages between agroindustry and local agriculture. 
Spatial distribution of the economic effects generated by the system. 
Pro1110tion of technological development in the various productive 
components of the system. 

More specific objectives and quantitative goals derived for some of the 
components of the above syste~/ are given below. 

Inten1edi•l• 1ooda agriculture !IGA! 

Pal11 

l•pand cultiva· 
tad area ratio
nalize and i•pro
va efficiency of 
agroindualrial 
uni ta 

S4,000 ff• 
1,09•,aoo H• 

Soybean Tarvi 

ObjectjvH 

l1pand cultiva- l1pand cultiva-
ted area and led area and 
introduce techn1- introduce tech-
cal change nical ch~ng• 

•3,000 ff• 
112, Sao trr 

.,oo<. ff• 

•,000 '" 

''"-"· from 
1,l·c •. ,,cila to 
1.~·)0 l, 

8/ Fats and oils systc~. 

Pala 

Increa1& trac
tionat ior. capa
city in accor
dance with agr I -
cultural produc
tion 

l 1S. 0:11 llT 
of "~~in 
,. ' llT 

Soybean 
Oil e1trr.ct1on 

Integrate aoy
baan oil ••trac
tion ;nt.o e:i:h
ting planta 

10,7"8'" 
of raw oi 1 

Cotton 

10,HO KT 
of raw oi 1 
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Policies and instruments: The set of policies that includes the strategy 
must have already been defined or at least identified. Also, there could be 
additio~al institutional policies needed to get a successful impleme~tation of 
the strategy. All these must be stated very explicitly in the prograame. 

In the case Qf the oils and fats system~/ of Peru the following 
economic instruments were reconmended for application. 

Taxes 

Prices 

Interest 
rates 

Tax exoneration 

Economic instruments 

Soybean 
Tax exoneration 

Establish a refuge 
price for farmers 
Preferential rate 
at -20% real level 

Tarwi 
Tax exoneration 

Establish a refuge 
price for farmers 
Pcef erential rate 
at -20% real level 

Activities: The programne also must include all the activities involved 
in the implementation of the strategy. These activities must include the 
promotional activities, the productive projects and the research activities. 
The team must take into account that in order to implement productive projects 
r.omplt~e feasibility studies have to be undertaken before any funds are 
invested. 

In the case of the oils and fats system the following activities were 
programned. 

Activities 

Pal• ~~~!! !.!~.J. Pal• SotbeH 

Horl:to11tal Jlorl&ontal 
lnhgratlo. ·~ration 

1'!1pend 1owd lspand culllH- lspend culthe- In1hlletlo11 
an• •t • rate ted ar•• fr• hd area frOlll of e1tractlo11 
of 3,000 11111 6,SOO to 4,S30 to phnt• for pro-
Je•r 0,000 Ii• 60,000 "' ce11lng the whole 

crop 
Technlcd -U•• o! l•proyed -rertllhen Crowtng UH of Adept estrec-

change• •e•d• -Technical fractlo111tlo11 tlon planU 
-Technical •••hl•nce for raw pal• for' te.,,I 
•••ht•nce ol l procenlng •lllhg and 

•o:r-d 
pr'oduc:tlon 

ll•tlonall- Inc:rf'9ent labour tncr ... nt labour 
sat ion prllduc:tiYltJ productlYltJ 

and r•c:onrJ of •t lh• ••t.rac:tlon 
land• at the plant~ of the 
pi.Vii"&: eul•• pr:•• pabllc: enterprl•• 
ill!OIPALllA IDIDIPALllA 

21 Fats and oils subsystem. 
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Investments: Even though there will not be necessarily an exact figure 
for the investments, it will help very much if some estimates could be made. 
Basi~ally, this will allow the team to estimate finance requirements for 
implementation. Precise investment requirements will be produced at the 
feasibility studies and investment promotion stages, which are outside the 
scope of HEPS. 

Table 21 lists an estimate of the investments required by the proposed 
integra~ed development progranme of the oils and fats system of Peru. 

Table 21. Investments required by the proposed in 
progranme of the fats and oils system 01 

period 21 years) 

Activity 

a. Promotion Activlties 
1. Progra- Agreement and Supervising 
2. Information Disseai11<1tion Systea 
l. Promotion of Consumption 

b. Productive Project Activities 
l. Expansion of oil-palm cultivation 
2. Expansion of soybean productlon 
l. Expansion of tarvi production 
4. Expansion of yellow corn production 
5. Expansion of barley producti~c 
6. Pala oil fractioning plant 
7. Rav palm kernel oil plant 
8. Plant adaptation for tarvi oil and soybean meal 

elaboration 
9. Yellnv corn degermi11<1tion equipment 

10. a.~ corn oil aanufacturing equipment 
11. lice bran stabilization equipment 
12. lice bran rav oil extract•on equi~ent 
13. Residual fish oil extraction equipment and 

oil-free fishmeal elaboration 
14. Corn meal productiv~ capacity expansion 
15. Horizontal ~ntesration for cotton seed milling 
16. H~lk extendor equirment 
17. Composite flours p~oducrion equipment 
18. Chicken production expansion 
19. Eggs production expansion 

c. Training Activitiea 
1. Varioua rav oil• processing 
2. Use• of composite flcura 

d. Research Activitie• 
1. Evaluation of the effects of fish oil. 
2. Modify•na technical regu~ation for oleaginous 

end-producu 
J. Microeconomic evaluation for productive components 
4. Tarvi processtn1 p1a~t desi~n 

Total; 

!./ Investment discounred a• a 11 ,~r cent rate. 

~d development 
.J. (progranming 

tnvestment 

650 
150 
150 

79, 751 
22,nc; 

?,037 
12,218 

1,488 
16,616 

600 
l,4Ll 

25(1 
l,lOO 
1,5 
J,779 

56C 

20,000 
H2 

345 
345 

2J, 7 J8 
5,8l7 

100 
100 

500 

no 
100 
500 

197 ,4~2 

b/ lf the 1y1tcm ver• to be progra11111ed for the ftrsr ten ye•rs, the 
a•ount of investment would rcac~ SCS lJS,127 thousands. 

~':: Junta dd Acuerdo de -:artaaeu (JlllfAC), Li••· 



-s1-js:L 
Time table: Finally, a time table should be designed in order to give 

priority to the key activities and their linkages within the time span of the 
progranme. 

there are a variety of ways in which MEPS cculd be applied. The working 
group should feel free to design the prograame under other guidelines but with 
the same objectives and purpose. 
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ANNEX - WORKSHEETS 1-44 

Worksheet 1 

Total cultivated area and spatial location 
(in hectares) 

Worksheet 2 

Spatial location of the agricultural components 
nf' t,hP AVRt.Plll 

~-, 

I 
1 2 3 4 5 I 

Zone or Prnrluct!i" n 

rep; ion tpf c-rn-1- -- --
1.nP. 

A: ------· -- -·-- ---·- ----- -
--~ant_! I ·-

8: b~l 
---4~~ . 

e..ue 
C: ·---t 

:tuant. 1 

1 

N: 
lalu~-~-
~ant • . ~--- - -

. 

Da:ie::;t.ic '/Blue I 

total I 
-~-

..._ 
'1uant. I 

Relative importance of the 
componen~ in the regional 
economy 

~onal pr0<1uction as related 
Ito th! rest of the economy 
~-

Products (in %) 
1 2 3 4 n 

-. 

·-

100 100 100 100 100 
' 

t •oo 130 100 I 100 100 
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Worksheet 3 

Area, volume and value of the production of the agricultural com!>Onents 
of the system according to the size of !>roduction units 

rep.ion 

Size 
Unit types 
(Hectares} 

Area 
0-1 

Production 

Number 
Area 

I -2 

Production 

Number 
Area 

2-5 

Production 

Number of units 
Area 

5-IO 

Production 

Number 
Area 

20-50 

Production 

Number of uni ts 

50-100 
AreR 

P,.nt'h1rt. inn 

Number 
Area 

IOIHl(l) 

Production 

Number or units 

Area 
+500 

f1"oduct ion 

TOTAL 

Production 

A 8· C: 

2 n 2 n 

D. 

2 n 2 n 

Production of 
unit types 
vith respect 
to the rest 
of the econar 

Products 
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Worksheet 4 

Number of production units by agricultural components of the system 
and technolo~ical ~attern 

~ne/region A: 
--· 

8: 

~~oducts PRODUCT 1 PRODUCT 2 PRODUCT 1 PROOUCT 

~ Tc.1 Tc.2 Total Tec..1 Tec..2 T .... T-.1 Tec..2 Toe.I Tee.. 1 Tec.2 

I ) 

I I 
I I I I I I I I 

I I 
i 
I 

Number of units I 
' 
j 

I 

I I I 
I 
I I ' 

I I I 
I 
I 

2 

Toul 

o/o o/o 100Qfii J o/o 1~ • I/ o/o 100aiil olo olo 100Qj 

Tee : Technology 
Worksheet 5 

Unit ranp;e and number of uni ts according tc type of teclmology 
.Agricultural productive component: X 

~------·-·--·-· ·-- ...... -·-- ·----.. ---....... -- . ---· -· ... ·- - ·-·. 
... -·------------, 

TPI" hn o 1 OfCV Hh:h Mediwn Low 

"ota~ if umber l"rOQUC· Area. Number Prociuc "Area l'fumberjrruuuc- Area Range 
Ir .£_J,Ul j~ mi ts ti on units tion mits tion 

0- 1H6L 

,_ 
SHM. 

·-· 
l-10H6L 

-
10-20H61. 

20-50H6L 

TOTAL 

--
Note: Complete a work&heet for each a~ricultural component of the system. 
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Worksheet 6 
Area, \"olume and value of the production of the agricul1.ural 
components of the system according to technological pattern 

8: N: 

PROIKlcT 2 

'l'Olume 

alue 

Tee: Technology 
Worksheet 1 

Typical cost structure according to the type of technology and to zone or region 

or region A: B: N: 

r.nc;t.,,; 

1. Direct costs 
- Innuts 

1. 
2. 
3. 
N. 

- Salaries 
2. Indirect costs 

1. Fuel 
2. 
3. 
N. 

3. ~les costs 
4. Afministrative 

). Financial cost:" 

6. Total cost 
1. Profit, 

a. Truces 

cos 

9. Producer's nrice 
LO. Marketin~ mar~in 

1
11. ~t>er '~ vric~_ 

T: 1'.~chnoJ.ogv 
I ·I 

T 

p v p v p v p v p v p v 

Product-: X {costs to pro,'.uce one unit of X) 
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Worksheet 8 

Productivity of factors according to technological ~attern 

~ Zone or region A: 8: 
-

~ucts 1: 2: 3: 4: 5: 

~ :; > -- -- - ~ --
Ta Tt Ta T1 s Ta T2 = . T1 • = . 

•< • > • :> Ta ; .;. Ta T2 • :> ... _ 
I-< 1-c( ... .:::: t-< 

Value added .)L .. 
Labour force JL v 

Out nut L .. -Land (Ha) J!K .. 
Output ..f.. .. 

Labour force ~ I v 

VA t Land (Ha) 

VA / 
Output v• 

T: Technol~ 
Worksheet 9 

u1~to~;eAl hohAviour of the area the volume.and pr~duction.value for ear.h 
agricultural co,ponent of the sy~tem, according to vnes or ~erions 

- Snaces A: B: C: System's ·---
Producff; 1 2 3 4 I ' total 

'"'ta"-
Year 11 Production voll.Dlle 

Production value 

Area 

I Year 2 Production volume 
Production value 

I Area I 

Yei::.r 31 Produc~ion volume -
Production value 
Area 

Year 41 Production volume -Production value 

I Area -Year 5 Production volume 
Production value 

Area 
Year 61 Production volume I 

Production value I 
Ar.ea ! 

Yearn, Production volume I 
I 

Production value 
• -
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Vorksheet 10 

Historical. behaTiour of the prices of inputs and senices according to 
zon~a or re•ion11 1/ -

7.IWlea 6t- .._ions A: •= C: 
TP.1t'"" Inuata an cl •~rYices ......... 

Inputs: 
- Seed 
- Fertilisers (1,2, •••• 5) 
- Pesticides (1,2, •••• N) 
- Fodder and pasturage 
- Ccncentrl'.te 
- lubricants 
- Fue1 - =wng -- others 

Year l 
Senicea: - Soi1 prepai'ation 
- ~- ~--- r ion ' - r.t:r.-

Da.i]:.y- veges 

Product l>l"iCe 
Inputs: 
- Seed 
- Fertilizers (1,2, •••• N) 
- Pesticides (1,2, •••• N) 
- Fodder and pasturage 
- Concentrate 
- lubricants - Fuel 
- Paclt~dng - Leasing - Others 

Year 2 Services: 
- Soi! preparation - ~ng . - 1gat1on - Etc. 
Daily vage11 
Product price 

Inputs: 
- Seed 
- Fertilizers (1,2, •••• N) 
- Pesticides (1,2, •••• N) - Fodder and pasturage 
- Concentrate - lubricants 
- Fuel 
- Packaging 
·- Leasing 
- Others 

Year R 
Services: 
- Soil pre~aration 
- Sowing - Fumigation 
- Etc. 

Daily vues 
Product "Price 

l/ A generic definition is given to those inputs and services present each 
year1Vhen ~athering information about prices, specific inputs and capital goods 
shall be considered. 



Worksheet ll 
Origin and type of financing, according to zonea or regiona 

Zone or reaion A: •: N: Total natioaal 

Type ot financing ~ N M Te• N M , .... N M To..i N M To..i 

Loan 

Working ca1>ital I Rate 

Interest 

Tota! 

P~te: Fill in one square for each agricultural component. 

Worksheet 12 
Chrono!ogical cultivation sheet - Product: X 

~ 
Mont ha* 

' 2 3 4 I • 7 • • 10 cu 

Soil preparation 

Sovin" 

Cultivating vork 

Harvesting 

Note: 
(•) : 

)( 

>C x 

)( )( )( )( 

x ')/ 

Fill in one worksheet tor each agrfoultural component and each apace. 
Indicate the month. 

)( 

O> 

'° 
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Worksheet 13 
Output and emplo,.ent classification or the s:ratea'a agricultural components 
according to the type or ovnership and the zC1Des or regions 

Zones or .J.'egiona A: •= C: 

""'"-• nf' __ f'!,,.•h•n - --- I 

ProductiCID Talue u -
Individual 

I'lqaical volUlle or u 
procluCtion -Elllployaent u -Productioa value u -

.Asaociaticx 
Ptqai~al volume or u 
production -Bllployment u .,. 

u 
Production •alue .,. 

Others Physical vo]Jllle or u 
production -u 
Bnployment .,. 

u 
Production value ·--

Total 
Physical vol1llle or u 
1)J'GdUet f.on .,. 

u 
Bwplnywient ~ -

Worksheet 14 
Imports or inputs used in production according to zones or regions 

Zones or A: B: N: 
regions 

~:: 
TOTAL 

1 2 3 ., 1 2 3 n 1 2 3 n 
Imports 

Inputs; 

1. 
2. 
3. 
4. 

·-
5 • 

•• 
' 7. 

n. 

i . 



Worksheet 15 

Destination and distribution or the production, according to zonee or regions 
(yearly) 

Zones or regionf A: B: N: Total 

~Prnd11ctt 1 2 3 1 
I 

2 
I 

3 1 2 3 1 
I 

2 

Destination ~ 
of nroduction ' a a " ' a a 

ft ' 
a :II 

ft ' 
I :II ft 1 I :II " f I I n 1 I :II " 1 I I " 1 I I " 1 I I " 1 I I 

Q u 

Self' 0/0 

consum~tion 
u v ,, 
0/0 

u 

Rural or Q 
o/o 

urban final u 
consumption VI/ o/o 

u 
Q 0/0 

~ro-industJ".11 u 
v :II/ 

0/0 ' 

Q 
u 

Export 5/ 0/0 

u 
v 4/ -

0/0 

u 
0/0 

TOTAL 
u 

v . 
0/0 L ._ . 

At market prices. 
FOB in national currency or at official ~x1.o •. .i.nge ratf 

l/, 2/, 3/: 
~/: 
5/: Should there be more than one- export destination of t .. .J firm's· production, the values and 

quantities should be specified for each or them. 

I 3 

n I I I " 

I 

\0 ..... 
I 
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Worksheet 16 
Eictena&l. ccapetiti.Teneaa or the agricu1tural. cmponenta or the ayatem acco~ 
to zones or regions (Domestic prices at ortici&l. exchange rates) 

Zonea or 
r~ions A: •= "' 
~ -

(In US$) ' 2 > • 1-- 2 > • ' 2 > 

FOB price 

Price or 
illporta CD' l>ri~ 

Kark.et pric• 

PrQducer•1 
l>rice 

Dmeatic 
price 

Market 
Price 

• 



Worksheet 17 

Projects rel~ted to the system's productive agricultural components 

·J.·.~ ~5 .. '" Maturity 
~r~~~. O!,P!O !c~\ .~ 0 oerio• 

·~& & .. J .. .. ... • 8 .. !!.-
1•~ 

... . .. r .... 1;1; r ~J~ .. ~:1~ Claasiticati~ !./ '" ... .!I ... ,., ... .... n ..... 11 o ...... ,.. o ... . ..... ll 
f I" ... II 8 .0 

~~ 
.0 :I ii A" 11 ., "'.,., t .. II., ,., ... ...... u .... g l ! 1l 1·· =· II ~ l ~';1 .t'11 u~ ~ ~ ,d .5.~ t.~ ~;~ .:: ~ ..... it! "' II II~ ..... 

l. Alr&1'iUI NtOl'9 Uld rural 
eet\l .. ent 
- Col•iHUoa 
- llural ••ttl .. ent I - lll.lral l""d r•1i1ter I 
- ltlu-al p"90\ioa 

I - ChanllH in lUld \en\&l'e 
- Land con•olidatia1 
- loft-1pec1t1ed ! 

2. 1xr1oitati<111 Md i~rov.aent or I na \&l'al re10"W'C•• 
- Exploitat~:xi Uld iaprove .. nt 

or lU1d I - Exploitation Uld i~roveaent 
i or forests 

- lxploitntioa Uld iaproveaent ' or vater re10111"c1e 
- Exploitation and iaprove .. nt 

or cU-1• - Mon-spec t~d 
J. A«ricult\&l'al productioa Uld 

exploiutioa 

- or crop• I 
- or lhel\ock I - or tonne 
- ot ,... atock 
- or pol&l \17 

'· Aflro-induatr{ - lnduetrial aation or a1ri:ul-
' • l~~liJmYUhoa or li vH\ock I 

I products I - lndu1trialiaation or ror1•t•l 
~~\IC\' • - uetr1al11etion or caae 
Jroduc\' - ndu1trialiaation or p..ultr7 
~ucta 

- -epecUied 
5. M&rketi111111 and dietributioa 

- or Hricl&ltlll'•~odl.ICta - or 1 ve1tock p ucte 
- or toreatal produ~;• 
- o~ «- frodu:l• 
• 0 poult J·~ UC\I 
• llOCl•IDeCl 1e 

6. llon-dete,,.ined C?'Oup1 

(1) It ie n•c•••e.1'7 to point out and to an11111rat• each one or th• 1pecitio pr0Ject1 r•l•t•d to th• 
aaricultural caaponen\1 or th• 111\ .. tor each or th• 1i1 01 .. 1irioation 1ro11p1. 
Tb••• col'lllln• are to be coneider•d only tor \hoee production-oriented pr0Jeot1. 

l~l ror pro4~ciion-ori.ntld procl11c\1 on1 1hall con1id1r th• .. 01111\ ~t \h1 loan, it• int1rt1\ r1\•, 
it1 ..ortl•atlon period aad \be 111111ber of 1ear1 1ranted 1111\il pay11aQ\ vill be1in. 

Sourcn or rinancin• J/ 
I f: 8 u I 

I ..... II .. .. ... 
f! .... 1: f -; f ri .. ' .. II 8 ~ ~ .. .~ !j l!i ... 5 s E d: a'" l ·!l ~ t'G ..... 

A11101111t 
Ii" uatl. 

A ..... 
... h .. 
11:011 .... J.:'Or., • 

~ 2~~~ 

I 

\C, 
w 
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Vorksheet 18 

Non-cultiT&ted agricultural area according to zones or regions 

Zones or regions 
,I 

A D N T...a c • 
Culti..able agricultural are~ 
--------------~~--t---+---+-+-~ 

CultiYated agricultural area 

lkn-cultiYated agricultural area 

I 
I 

- Irr5.«ation and/or cl:Uaatolorical Drt"'tlems 

Credit problems 

- Market problell& • • • 
~ 

.._. I - . - . - -- - --------------- --;,---t--+---+----+--+--~ 

! u Problems or lack or labour fol"\:e 

Management ability problems 
~------· - - - - - - -----+----+----+--4--+---+---1 

- Others 

Current supply 
(Quantity} 

Worksheet 19 

Annual potential supply according to zones or regions 
Product: X 

A: 8: C: N: 

I 

Total 

I Vith m~111l~t""_hn_o_l_011.Y ____ -t---+---+--~t---+------4! 

~-t-h --~~-t_e_c~_o_lo_~---t---t---t---+---+-------11 
I Total 

--------------4----------
Potential aupply 
(""- --~~.t.vl 

1-...l!!lllllilllillU __ -------··- ·- --- - --- ------------- --t----t---+--~------1 

0.JMtitv I 
Gap between th~ 
current and the ~- - · · 
potential supply I o/o 

'--·-·-····--·----···--··- ···--· ,, ______ !. ---

---·---·-·· -- ·-·-J---,-- ;--i. ···1 
·-· -·---. -· -·-- - . -- ---- _j ____ J ______ ___! 

Note: For each ~ricultural COlllJ>onent a box must be complete~. 
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Worksheet 20 
Ccapetitive products of the agricultural. components or the system 

Production 

Area 

Product destination 

----

CF: 
CI: 
R: 
X: 

JaDOl.tS 

Fin«..!. consumption 
Inte~iate consumption 
Daaestic 
Exports 

0 v 
~ 

Coa_pe1iiitive 
oroducts 

Q 

v 

A 

B 

N 

N 

x 

F 

Prices 

OQ,lntity 
Currency value 
Be«ions 
7.otles 

Worksheet 21 

A 

B 

N 

A 

B 

N 

CF 

Cl 

FO• 
CIF 

1 2 3 n 

-

Note: 'Ibis vorksheet must 
be completed for each product 

Cost structure of competitive farming or the currently studied component according 
to zones (According to the type or typology and the zone l 

~ 
A: B: N: 

--
T1 T2 TJ T1 T2 Tn Ti T2 Tn s 

1. Direct costs 
- Inputs 

1. 

2. 
I 

3 . 

I ... 
- Salaries 

2. Indirect costs I 

1. Fuel I 
I 

2. I 

3 . 

... 
3. Cale• costs ... Administrative c~sts 
I. Financial COStiJ 

•• Total cost 
7. Ben.-tits I 

I. Taxes ' 

•• Produ-:er's i>rice 

J~J 10. Market.in~ mar~in 
n. User's "Price -
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Worksheet 22 

!concnic identification or the firms according to industrial component 

1. Fira 

a_ Fira 

1 

TOTAL 

Loc:atioci Ounersh i p Installed 
capacity 

(!l) 

llote: 1. Complete a -rllsheet. tor each industrial cmpaaeat. 
2. Should there exist sub-products related to the product re«ister their value and their volume. 

TOTA&. 
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Worksheet Ro. 23 
Grouping or industrial riras according to 

production scale. and for each industrial com.ponent 
Productive industrial. component: an exaaple tor powdered ailk (daily output) 

------------ Prod.UC- Prod.uc- Prod.uc-

~ 
ti on ti on ti on 
SCal.e Scale Sc81.e 

Location ra 0-~ ,._ It-~ T. '17-"'l ~. 

1. Fira - 1.4 
1. 2. Fira - 1.5 .. Fira ·- 1.7 

1. Fira ·- 2.5 
2. Fira -- 2.5 

2. 3. Fira - 2.7 
4. Fira -- 2J 

1. Fira - 5 

3. 2. Fira -- I .. Firm ·- 10 

1. Fira - 40 
4. 

TOTAL 15.2 23 40 

Rote: Complete a worksheet tor each component. 

Worksheet Ko. 24 
Characteristic cost structure. 1 iv rirm --==------::_ I 

1 2 3 .. 5 5 7 

15 

1. Direct costs 
- Inv.it• 

1. 

2. 

J. 

4. .. 
- Salaries 

2. Indirect coat a 
1. Puel 
2. 

J. I 
IL 

1 Sal.ea co eta 
4. Administrative costs 
5. Financial coats 
&. Total coats 

I 

1. Benetita .. Taxes I •• Marketing marg1o .. U11er1' price 

----·-· ---~ 
Jlote: Complete tor each induetrial component. 

71.2 

I n 
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Worksheet 25 
ProductiYity or the production factors ty enterprises 

~ 
1: 2: 

!It 

v 
V"1.ue added F 

Jabour force v -v 

F -
Cllt11Qt F 

Labour rorce Yr/II -v 

Value added VA --
OutJJUt Yr//I 

.,,t.f!: Caal>lete ror each industrial c<Jlll!lonent. 
'Vnl"kRh~t ?I\ 

3: 4: 

Location or production b7 ind~ria1 enterprises 

~~ 
I 

!hterprises 1 2 I • s • 7 

r.nrat1on 
A: 

V11.l111! 

Quantity 

•• v 

0, 

C: v 

Q I 

D: v 

Q 

v I I Total 
ntwilia11t ie 

Q I 1-1 __ 
- ··~·- - I 

Note: Canplete one vorkshel?t t'or each industrial component. 

• 

n: 

• H • 

I 

·-



Worksheet 27 

Time s~~ies ot the industrial production (value and quantity) ot enterpri••• ot the •Y•tem 

I '~U:x:atioo A: I: n: 
Total 

~ Prnctuction ie 1 z 3 " 1 z 3 " 
, z 3 

System 

' " 
v 

Year·1 
Q 

.. 
v 

Year 2 
Q 

~ 
I 

v 
Year 3 

Q 

v 
Year ~ 

Q 

v 
Year 5 

Q 

v 
Year n 

I Q 

Note: Complete one worksheet tor each industrial component. 
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Worksheet 28 

Historical behaviour or the prices or inputs and products 

Incation A: •: C: 

~- 1 z J .. 1 z >.. .. 1 z J • 
ln"PUts: 
1. 

z.. ,_ .. _ 

•-
·-... 

ri -~ 

... Senices: .. '-• 2. >o ,_ .. _ 

s. 

·-•-
Salaries 
Price or product 

Inputs: ,_ 
z. ,_ .. _ 

s . 

•• .... 
(\ 

~ Services: 
t; '· >- z. 

J . ... 
s . 

•• ... 
Salaries . 
Price or product . 
Inputs: 
•• 
2. 
J. 
4. 

s . 
•• ... 

ir:: 

s. Services: c .. •• >- z. 
J. 
4. 

s. 

I •• 
II. I --• __ ,,. ___ w_ ... J- --± Salaries --·--- - . - --··· . ... ·- . ---··- ·-- _,__ ---~-Price or product J ------· ....... - .. - --- - -~-
lf()te: Complete oqe worksheet for each industrial component. 
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Vorksbeet 29 

Financirur by firms 

Firms I: 2: Daaestic total 

Financin« ~· N M Tobi N .M Tobi N M 

Loan 
. . ' 

IQ_.t .. ~rking capital ! 
ntere .. 

1
· 
Amount 

Loan 

Fixed assets Rate 
~teres 

Amount 

Loan 
TOTAL 

Amount 

Rote : Complete for each industrial ComJ)ooent. 

Worksheet 30 
Output and employment classification or the system's indi:.3trial components 
according to the t:rpe or ovnership and the location 

Location A: 8: C: 

Types or ownership -~ 1 2 3 n 1 2 3 n 1 2 

u 
Outpqt Talue• ... 
Output Tol•- u 

Private .,. 
u 

ilnployment .,. 
u 

Outl>Ut value -tlutput vol u 
Public "- .,. 

u 

Employm<:nt -
Output value. 

u 

.,. 
Self-

... 
Output vol.- u 

manuement 

I -u 
Blployment -
Output value. 

u -, .. HO '" '" , .. , .. , .. , .. '" , .. 
TOlll Output volume u -HO '" '" , .. , .. , .. , .. , .. '" , .. 

u 
ftimlcmaent , .. , .. , .. , .. , .. , .. , .. , .. , .. ~ .. -1'ote: Complete one vorksheet tor each component. 

T ... 

3 n 

... . .. 
'" '" 
, .. , .. 
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Worksheet 31 

laport11 or inputs and capita1 goods utilized in industrial production 

n.,..s 1: 2: 3: 

1111M>rts -............... 

Inpats 
1. 
2. 
3. .. .. 
Capital. AOOCl8 t 
1. l 2. 
3. .. .. 

TcQI 

llote: Camplete cme vorkaheet tcr each ilulustrial. ccmpoGeDt. 
Annual wlimes or iaported inputs. 
1/ CD" 'Y&l.ue or inputs, qwmtit7 or capital. goods (equii-ent and spare parts). 
2/ CD" 'Y&l.ue or capital goods and spare parts. 

Yor:tsheet J2 
:Destination or mr'~vut o~ the ind----~-1 tirma tor each com><>nent 

t'otal I Pima 1: ?: 3: t!t'll1mnnent1 ............. v--t Destinatio~· I 2 J " I 2 J " I 2 J " I 2 J 

~ u ., 
~ F 

f. .,. 
'it 
f: u ., 

v ~ s: ., . .... 
~ • u ~ 
:I F 

~ 
•I• 

f u • s v, 

•I• 
u 

F 

~ 
.,. 

~ u 

v .,. 
-

~e: COllplete one worksheet tor each component or the system. 
l/ FOB in domesti~ currency, at the otticial exchange rate. 
2/ Should there be more than one destination tor export or the rinas' products, 

the quantities and Yalues should be detailed according to tinal destination. 

" 

• 



I 

I 
I 
I 

I 

Workeheet 33 

External coapetitiveneaa ot th• induatrial tirma pr~ducing the component, according to their location 
(internal markets) 

I B: ~ation A: C: 

(Internal me.rketa) 

(In US$) -----------

FOB price 

-

Price I ot CIF price 

Imports 

Market price 

·-i--- -~- - -

OU.tput price 
DoMatic 
Price 

"8.rket price 

Rote: Coaplet~ one vorkaheet tor each industrial component. 

--

! 
I 
I 
I 

I _ _, 

I 
_J 

...... 
0 
w 



Work.sheet 34 
Pro)ects related to the industrial component~ of the system 

.... Statu• or the proJect. Out.put. 
g i11creme11t. ... (•ark vit.h an X) 

"° .. .. 
8 'O .. 
ii .. ... 

~ 
... ~ .. .. 

~; 
.... 0: ... "' g "' ..... c ..... .. ... 

0 ... 'i' . .. ., ... .. 
!SIC Clas•ification 

... .J> .J> .. ... 
"' > ... ·~ ... ... ... .... "' ... II - ..... ...... :11 ~ u ~ "' :s .. 

1~ 
c: " .... 

~ 8. .::-:: i::: &! ~ ~ 

311 Food aanufacturing 
31, Beveraae induatriea 
31 Tobacco aanutacturea 
~l 'Manufacture or textile• 
322 Manufacture or vea.ring apparel 

except tootvear 
32i. Manufacture or r~tvear 
331 Manufacture or vood and vood and 

332 
cork producta,except funliture 
ManuractW'e or turniture and tix 
turea, except priaarily or aetal 

341 Manuracture or paper and paper 

3lo2 
products 
Printing, 111.1bli1hing 1.·l allied 
induatriea 

351 Manufacture or indunri&l 
cheaicall 

352 Manuracture or other ch~~ical 

353 
products 
Petrol•~ rerinerie• 

354 Manuracturs or •iscellaneou• 

35t 
product• or petrol•- and coal 
Marutacturs or rubber product• 

35 Manuracture or rubber product• 
not elaevhere claaaitied 

36:? M&nuracture or gla11 &11d Al&aa 

369 
pro<Sucis 
Manuract.W'e or other non-
•etallic •ineral product• 

);'l Iron and at.eel basic industriea 
381 Manufacture or rabricateJ aett.l 

pro~ucts, except aachinel")' ar1 
equ11"'ent 

3S2 ~.anuracture or aachinery 
exce~t electrical 

383 Manufacture Of electrical 1'aClli-
nery, anparatus, appliance• and 

3Sl. 
9U;>{llies 
Manura::ture or tranapon. 
equ~,•ent 

390 Other •anuracturing induatriea 

I I 

11 Each or the apeciric proJecta related to th• industrial ccn1ponent1 or the •Y•t•• a111t ba 
en-erated and aarked tor each ISIC ~roup. 

I 

2/ In these col111111 one ahould conaider production ~riented product.a, the 1111ount or the loan, 

.... 
0 
1" 

u-
.<: .... 

.J> 
Cl 0 ...... ..... 
5 0 

B ~ 
.. .J> 
u g 

.!'I a 

- the rate or intereat, the aaortiaation period and the 1ear1 in vhich no payment vill be at.de, 

Source1 of f inancinR ?_/ 

..... .... .. .. a a a ... .. 
u .... ...... 

u .. 'i: f ! " ... ". .... 1il F. E ~ . .. 
" .?: ! > " " 0 

8 
..... ... ~ 

it ... it.~ ~ .. 

I 

lolat.11rit.y period 

Ill Ill 

~ .. .. 
" i .. .. " " .. "' ... "' ... 
"' .... "' "' 
~q " 

I I 

.... "' 

I I 

Ill 

~ 
" ... 
"' I\ 

Amo1111t. 
(in US$) 

" "'"' " .. ... 
" WI · . .. R . ... .. u .. 

0 "' ~· J: ..... .. . 
,a. g ~ 

.. 

I-' 
0 
.r::-



I~ 
l. Electric -1117 

1. 
2. 

2. Tnaaport 
1. 
2. 
3. 

3. llMbast;rial -Ur 
1. 
2. 
3. 

"· Pl'ore•aioaal •errice1 
1. 
2. 
3. 

5. Publicity 
l. 
2. 
]. 

6. 

Do 

._ 
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'Worksheet 35a 

Industrial services 

Loc:ati- Ollaenllip 

• ID pb,rlical anit• or other measure iD4icat:or or the iHtalle4 capacity ror Hnrices. 

Supply capacity 
or •erritt•• 



~u 
'!)v -
C'ootractd Mrrices 

l. Soil pnper.ti-
l. 
2 • .. 

2. Sori11g 
l. 
2. 
•• 

]. Fertilitiag 
l. 
2 • 

•• 
•• r..ipti-

l. 
2 • .. 

5. llarftst 
l. 
2. .. 

'· Storage 
l. 
2. 
a. 

T. Traaaport 
l. 
2. 
a. 

8. 'feteria&rJ' 
l. 
2 • .. 

9. Otben 
l. 
2 • 
•• 

LeaM or melliaen 
...... i ..... t 

l. Tracton 
l. 
2 • 
•• 

2. Ap'inltaral 
... i,...t 
l. 
2 • 

•• 
] . P'laiptio.. 

... 1,...t 
l. 
2 • 
•• •• ~ine 11&,.,,.•t•r• 
l. 
2 • 

•• s. Ot.llers 
l. 
2. 
n. 

Tecllaic&l usistance 
l. 
2 • 
•• 
Irrip\ion 
l. 
2. 
n. 
Others 
1. 
'1. 
n. 

._ 

·--- ... 
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Worksheet 35b 

Agricultural services 

locati-

' 

I 

. --.. . ··-· --··---~-- --·-

Supply capacity <Maerabip 
o!' aerwices 

I 
I 

... ----·-·- .. - ' •••• r 
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Vorkaheet 36 
Costs or aerrices 

Unitary cost structure tor each fira in the serYicea sector 

Components Value 

I. Direct costs 
- Inputs 

1. 
2.. 
N. 

- Salaries 
1. 
2. 
N. 

II. Indirect costs 
1. 
2.. 
3. 
N. 

Ill. Sal.ea coats 
IV. Financial costs 
v. Adainistratiye costs 
VI. Benefits 
VII. Total cost 
VIII. Taxes 
IX. Price 

Vorkabeet 31 

Production series and prices or serrices 

~51 1 2 3 4 5 6 
Years 

1976 v 
Q 

1977 
v 

Q 

v 
1971 

q 

v 
1979 

Q 

v 
19IO 

0 

v 
1911 

Q 

v 
1112 

Q 

1913 
v 
Q 

N 



Worksheet 38 

Projects related to service component• 

Ou\pllt .. 
Stat111 or rroJect inore••nt. i (auk vi\11 1111 X - a 

8 J ... 
~ .. 
" " 

... .. " .~ ~ ... 
~ 

,.. 
1 .., .. .. 

8 5 
... ... 8 

.,_ ...... a ... .. ,.. 
I! 0 ... 'ii ... .. . .. .. 

Servioea ... " A A !I ... 
~ ~ ~·;: 

... ,.. 
·= i' ~ .. 8 -; 1 ~ l 3E " .. a 3 u ... 

~l it ~ :: ~ i: I .9 0 

?ni111tritJ. servioes 

' 
2. 

3 

4. 

'· .. 
N. 

!lric11lt11ral 11rvice1 

, 
2. 

s. 

4. 

,_ 

•• 
N. 

11 ?ac:h or \he specific project• related to \he ind111trial ccaponent• ot th• 1y1t.e• •111\ be 
en\lllerated and 11a.rked tor each i=ic ~roup. 

~I tn th••• col111e1 one 1ho11ld consider prlllluct.ion-orient•d prod11ct.1, t.hl a110unt. or t.h• loan, 
th• r•~• or int1r11\, the a11orti&a\ion r•riod and the 1•ar1 in vhioh no p~ent vill be 

~~·· 

S011rae1 or rin1111oin• l/ 

u ... .. .. ti l! I 8 .. 
~ 

• . .. 'i I vi u 
~ s 

.i 
.. .. u ... :t.! S' .t: 

Mat.urhY period 

~- l i I ~ "' ... 
N "' 

" I I 
~ -

• 
l 
"' 
/\ 

MOIUI\ 
(in UI$) 

!l 
·~ ! j ;.r 
a & 

'""' 0 
CJ) 
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Vorbbeet 39.A 

.Marketing circuit aad pbues or the qates'• final. toOda 

IFina i 1-----> x 

lo.:n-=·=na=-=2=--__ _:----.. > x 

lnr. 3 1-----~ x 

Inna• ----JlX 
Qmpanent z 
Out'PUt or .--·--------' 

tiaa1. good• 

ERetailer 1 
Retailer 2 

Wholesaler l Retailer I 

Vbolesaler 2 ~ 

Vbolesaler 1 ~ 

• 

i 
I 

1--_.;..Pbaae===-l=-_.~,_.;..Phase~=-~2~,~t-----Pbaa __ e_3 ___ ~.__~Pbaae;.;..;__~ __ ~Po;_:;_;;'Dul.a...=.~~~i_on..;.;....~>I 

J Internal connaption sequence 

I I I 
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Worksheet 39B 

Marke~ing circuit and phases or the- s:y&tea's intenaecliate goods 

r------------">Eltternal destination sequence or output~--------~ 

Pbase A Phase B Phase C 

.___Fi_._ra __ l __ _,t-·--.... ) x 

Fira 2 
____ .,.) x 

Component V Fi~ 3 ----x ....._ __ ..:......;;....._ _ ___, 

Output of' ... -_______ ___. 
Intenaedia.t"A!"'-~~ ..... 

Coocls 
_______ _.Co!Dl)()nent 2J 

E Retailer 1 _ 1 
. Retailer 2 Output or. 

Wholesaler l ____ R:.:;e:.t::::ai=·,...1~e,,.,r~ll:.__ _________ • Goods Z I, 
Wholesaler 2 -r Wholesaler 3------------------ '------! 

Phase la 

• .I Phase 1 Phase 2 Phase 3 

Internal destination sequence or output 

Worksheet Ito 
Marketing circuit phases for the most important firms 

---------- Jatenlal caos•pUao ...- b:tenal CCID8'8pt.i- ... - • 

..... 1 Pllue2 Pbue 3 ....... Pll&MA ...... Pbase c - --
~J: 

A. JMcnal c-mpe.i-
J. tllolnalen 

1. 
2. 
) . 
•• n. 9Railen 
1. 
2. 
) . 
•• I. lsWr-1 c~ioa 

J. .. 1 ... fil'IN • 
1. 
2. 
) . 
•• 

~· A. lnen.1 c~ioa 
I. "Ml•Ml•• 

1. 
a. 
J • 
•• II. Rekller• 
1. 
2. 
) . 
•• I. !lrtel'Hl COll•U9P'i0ft 

I. lu•i .... fin• 
1. 
2. 
J • 
•• 
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Worksheet 41 

Quantification of national and international marketing flovs in quantity and 
value of products for each phase of the marketing circuit 

Int.eraal CClllS>apt.ian •cquence EKt.enaal ccmsiapt.ian sequence I 

--------- Phase 1 Pllase 2 !'base 3 
. ....._. 

l'llue • l'baH b 1 l'llase c 

Qlaat.it.y 

Pradact. x 
Yal-

Qunt.it.y 

Pro4act. y 

Yal-
I 

Qumat.it.y 
I 
I 

PnNblct. • I 

Yal- I i I 

• Oaplet.e ane vorltslleet. for t.he -rltet.i..,r or rinal ~s and cme ror t.hc int.ermcdiat.e goods. 

Worksheet t.2 

Data of main finns (Eicample) 

Internal cans ... !)t.ian sequence Elrt.ena£1 cansuapt.ian scqumct 
llat.a 

Phase 1 Phase 2 Phase 3 Phas.e • J'bue s Pbasc b Phase c 

l. •- or t.bc firm and place in t.llc circuit. Vbole-
1fltP 

2. Geographical location 

). Ollnership PriY&t.e 

Product. X ~ ... Marketing Yol1mc• Product J t-i-- ' 
Product. II I+-

• Annual data. 



Workaheet 43 
Activitiea undertaken b~ each ot the main tirm• 

w ... ot the tb,.: 
ActiYitiea Deaoription 

- Reaale (aale vitbout tranatormation) 
• to retailer• 
• tor direct cona\lllption 

I • to induatrial or agro-induatrial firms 
• to vholeaalera 
• tor export 

- Claaaitication and (U'Oupin~ 
- Stock ancl atorap 
- Packaging 
- Re-packaging 
- htri«eration 
- Bottlilllt 
- Tranal)Ort 
- Salee promtiOD 
- other• 

-.J 

.... .... 
I\) 



1.,,!.J - 113 -/ .~ 
I 

Unitary cost stru.:tare characteristic or each tira distributing product X 

Coat a 'Value Percent-
age 

·-
I. Price or ~keted «OOda 

II. Direct coat• 

- Invuta 
1. 

2. 

3. 

n. 

- Salaries 

1. 

2. 

n. 

Ill. Indirect costs 

1. 

2. 

3. 

IV. Sales costs 

v. AdainistratiYe co~ts 

VI. Financial costa 

VII. Benet'ita 

VIII. Total cost 

IX. Taxes 

x. Production orice 100 

XI. Marketin~ aar«in 
(X-1 =XI) 
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For the guidance of our publications progranme in order to assist in our 
publication activities, ~-e would appreciate your completing the questionnaire 
below and returning it to UNIDO, Studies and Research Division, Sectoral Studies 
Branch, D-2073, 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, programiaing and management of production and 
consumption systems - User's guide 

(please check appropriate box) 
yes no 

(1) Vere the data contained in the study useful? LI 
I I 

LI 

LI 
LI 
LI 

LI 
LI 

LI 
LI 
LI 
LI 

(2) Vas the analysis sound? 

(3) Vas 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 documents 
mailing list? 

(8) Do you wish to receive the latest list 
of documents ,repared by the Sectoral 
Studies Branch? 

(9) Any other coaaents? 

Nase: 

LI LI 
If yes, please specify 
subjects of interest 

I I LI 

(in capitals) ......... " ...................... . 
Institution: 
(please give full address) ................................. 
Date: ................................. 




