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Preface

This document contains a guide to the practical use of the methodology
for processing and programming food production/consumption 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 been designed to establish a link between the reference
manual and the compuier manual.

The reference manual details the theory and construction of MEPS and
gives a clear exposition and a comprehensive description of all possible
applications of MEPS. The computer manual indicates how t7 functionally
operate MEPS software while the user's guide indicates the steps required to
select and practically handle the sort of data actually available, and to
synthetize, manipulate and format those da.a in . 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 ..o performed. Examples
correspond to previous applications of MEPS to the assessment and programming
of sub-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 assessing and programming production/consumption
systems will be facilitated and encouraged. The user's guide should minimize
the duration of training of local teams thus accelerating the successful
transfer of MEPS to developing countries.
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1. INTRODUCTION

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

MEPS was originally deveioped 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 programming of industrial production and consumption
systems. It counsiders all economic, technological and policy variables :hat
affect a given system, the linkages between its components and the
interdependence between micro and macro 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 set
of interrelated productive components within a particular institutiomal
framework, which has as objective the satisfaction of a particular consumption
need.

The principal tool of the methodology is an accounting and engineering
simulation model, containing a great number of equations, in whick the
parameters relating to production, inputs, investments, manpower, imports,
etc. are estimated for each component 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 programming of the development of industrial
sectors are the fellowing:

(a) Development programmes 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 programme on both levels and at the same time,
determining the necessary policy measures to make it viable;

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

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

(e) The integrated development of an industrial sector is understood as
the linked development of produciion/consumption systems in which the
feasibility of a project in a given comnonent of a system meets a high degree
of interdenendence with the feasibility of the project in other components of




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 the integration of
MEPS into the decision-making process of a country's policy making bodies.
This latter objective requires the establishment of a local multi-sectoral
team within the government. The fulfilment of these objectives implies the
training of a multi-sectoral team in the selection and systematization of
specialized techro-econcmic information as well as in the use of the MEPS
computer numerical model.

The present guide facilitates the attiinment of these obiectives 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 programming
stages.
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2. 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 variables, enabling the calculation of results as a function of
exogenously determined coefficients and parameters.

The model has been transferred to a microcomputer in order to be
applicable to a large number of countiies. This model coutains relations of
functional behaviour, however, the relatiors do not reflect 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 the sectoral dzmands derived from the production of
final goods, based on the level of disaggregation of the components linked to
this production;

(b) To determine the effects of overating the system on resources
(natural, external, investment and financial) and on agents (wages, profits,
taxation);

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

(d) To reflect through a combination of indicators the specific teatures
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
differentiated. This demand will determine levels of production of final
goods which in turn will require the production of inputs, services and
capital goods. In general, the 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.




The performing of different simulations with changes in specific
coefficients (tecbnical, 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
recommendations.

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 rapresents a specific system and its
consumption and production components and the policies that affect it. An
example is shown in figure 1.

A production and consumption system's base scheme covers:
y

(a) Final consumption/demand structure: popularion and income shown in
figure 1 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 final goods, intermediate goods industry,
productive services, and the capital goods industry;

(d) Storage, transport and distribution activities, required for the
exchange of goods and services between the agricultural, intermediate gouods,
capital goods and productive service sectors, and the final goods industry,
together with activities needed to distribute final consumer goods. The
activities are shown in figure 1 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 destiued
for final consumption by both the population and all productive activities.
Imports are designated by the letter M in figure 1;

(£) The export of goods and services provided by the productive sectors
involved. Exports are shown by the letter X in figure 1;

(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.;




Figure 1.

Production and consumption system, base scheme
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- Relationships between national and international components:
policies concerned with export promotior, tariffs, taxation,
foreign exchange, etc.

The relationship between the complete set of components making up the
system is not a simple one consisting only of the exchange 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 cne of the components tends to modify the whole, in a
variety 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 consumption system can be applied to a
variety of consumer goods or services, both at the aggregated or sectcral
level and to groups of products or individual goods. The degree of
disaggregation will depend on the desired objectives.

2.3 The productive structure

The productive structure is che basic tool for analyzing productive
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 anmalysis
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 possitle:

- To assess production technologies (input-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 2conomic 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 multiaisciplinary team. The basis of MEPS is
to jrtegrate the different sectors of a particular system. 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
people with different sectoral backgrounds. Furthermore, the analysis of MEPS
implies the gathering of specialized information in many areas, thus a
multidisciplinary team is recommended.

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 national development
framework. This team should participate in:

- Defining objectives

- Base scheme design

- Simple disaggregation

- Selection of feasible alternatives

-~ Final selection of alternatives

- Programme design.

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

1/ wWhen applying MEPS to agroindustrial systems. Adjustments should be
made for other applications.
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- Agricultural planning - to assist primarily in all the agriculture
components, and also to give advice on the actual situation and the
domestic potential.

- Agroindustry - basically with the same functions as above, but in
the agroindustry field.

— Irndustrial planning - same as above, in the industry field.

— Economics - basically to link the system with the macroeconomic
priorities of the country, as well as to design altermative
economic scenarios for the local economy.

- Economic ageats - 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 implementation.

(iii) Expertise team

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

- Base scheme design

- Structural disaggregation
- Options search

- Data validation.

Members: 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 industrial 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 nersonal microcomputers and
its design was based on the Lotus Spread Sheet. It was developed on an [BM
Personal Computer but other types of computers cen be used provided that they

support the Lotus 1-2-3 software package running in the MS5-DOS5 oprrating
system,
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The equipment listed below is necessary for executing the programmes.
This :quipment also enables the programmes to be run simultaneoucly 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 presert 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 define 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 cow, onents is the process
of filling in the productive structures for each one of the productive
components. This structural disaggregation process allows through the use of
MEPS to assess the system.

After the structural disaggregation, the next step to be undertaken is
data vaiidation. 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 validation 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
disadvantages 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.
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Figure 2. Operationsl sequence 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 ol a kind for each
component. The final purpose of this step is to set up altermative
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 validatiom
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 dore by 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 assessment shows negative results for one or
both levels, the next step is the identification and introduction of new
options.

The introduction of new options consists of the identification and
introduction to the strategies of new options to solve the problemc identified
in the previous step (strategies assessment), aiming at achieving positive
results at the micro and macro levels. When this is accomplished, t'ose
strategies are used for the selection step.

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

The last step considered by the manual is the programme design, i.e. the
identification of all the activities 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 Evaluacion y Programacién de Sistemas de Produccién y Consumo
MEPS, JUNAC, Lima, Peru, 1984).




-13 -

3. STARTING TO USE MEPS

3.1 Defining objectives

In any application of MEPS the first question should be: What is MEPS
being applied to? An answer to this question must follow a very clear and
specific definition of the objectives that the particular MEPS application
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 role in the design of
the tise 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 possible 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 the following

variables:
(i) Production growth
(ii) Income distribution (improvement)
(iii) Employment increase
(iv) Improvement of trade balance
(v) Improvement of fiscal accounts
(vi) Increased fulfilment of minimum 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~rdy defined:

(i) Value added or physical production
(ii) Factor share among salaries, taxes, profits and interests
(iii) Job creation
(iv) Trade balance
(v) Fiscal balance
(vi) CcCalories/per capita, proteins/per capita in low income families.

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

A trade-off between objectives is often required; in those cases, the
criteria of the policy makers based upon national development objectives will
be the final decisive factors. 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 components 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 gquantitative 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 backward and forward linkages of the system, starting from the
main activity. It also must classify the different final goods involvei. To
help in this task, a brief guide is »rovided below:

(i) Identify the main ac' .vity of the system;

(ii) Identify the key inputs in the production of the principal
product of the system;

(iii) Identify the main inputs for the production of the inputs
identified in (ii);

(iv) Repeat (iii) and stop when, in the production of an in‘ut,
there is not a unique input directly related to the system tkat
has a significant share in the production of the good
previously identified;

(v) Identify the users of the principal product of the system, as
well as those of any important by-products;

(vi) Repeat analogically stages (ii) to (iv), until the users of the
previously identified good are the final consumers;

(vii) Identify the level of state intervention in the production of
the identified goods.

(b) Quantitative 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 bazic quantitative data to be collected:

(i) Level of consumpticon of the final goods;

(ii) Number of enterprises involved in the production of the final
goods and also in the production of each of the mzin inputs of
the system;

(iii) Level of foreign trade balance of the system's main goods;

(iv) Installed capacity for each component;

(v) Quantity produced of each of the goods previously identified.

Generally, there are two sources of information that can be eisily 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 infurmation 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 information 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) Whe the relative importance of the particular input in a given
productive structure can be established. This input could be important
because it represents a significant share of the total cost, or because its
physical consumption is essential for the product for which it is an inpuc.

{b) Even though it may not be an important good from the point of view
of the productive structure, an input zan 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
programme for a particular input or good.

(d) When the installed capacity for a given input plays a key role in
the operation and development 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.2”

Example:

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 industry
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.

2/ 1i.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 lly, when
using the lcower quality of fish cil, it produces soaps.

- Egible 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 industry also uses cotton seed and soybean oil as
important inputs.

- The cotton seed production determines 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 for 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 toc 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 according 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 otiier 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 requirement, this should be strictly
observed.
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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 eack of the components

- A brief description of the process, followed by each of the productive
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.

3/ 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 during 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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Data required for the consumption components

Determining variables

Information required

Analytical objectives

Socio-demographic

Income

POPULATION:

— Division by age

- Division by sex

- Division be socio-economic stratum
- Urban-rural division
- Division by region

- Birth rates

- Mortality ratez

- Observed growth

— Vegetative growth

- Immigration rates

EDUCATION:
-~ Levels of educstion

EMPLOYMENT:

- Distribution of the economically
active population between employed,
unemployed and under-employed

- Distribution of the population by
type of activity and occupational
category

- Origin and composition of income

- Sources of Income

- Types of inccze

- Average income for each class of
activity and occupational cstegory

- Distcibution of income

- Per_capita income

- Pattern of expenditure on consumer
goods

- Food expenditure

-~ Pattern of consumption

- Determination of the basic population
indices to calculate national and
regional demand by socio-economic
stratum, sex, age and urban-rural
division.

- Estimate and projection of population
growth at national, regional and
urban-rurs]l level by socio-economic
stratum, sex and age.

- Dete.mination of the correlation
between demographic structure,
employemnt and lavel of education.

- To estimate the extent of access by
the population to income distribution.

- Determination of the level of demand
ss a function of populstion and income
level.

- To estimate perc capita income on a
regionsl basis, and comparing urban-
rural.

- Determination of expenditure on groups
of consumer goods (and/or specific
products) at nstional, regional and
urban-rural level by socio-economic
stratum or population group.

- Estimate of consumption habits for eac
socio-economic strastum or population
group at national, regional and urbar-
rursl level.

- Determination of elssticitien.

The Family

- Corposition of the family
- Family income

- Family wealth

- Family expenditure

- Determination of the division of
labour within the family according te
occupational category by soclio-economic
stratum or population group st national
regional and town-country level.

- Determination of family income svcruc-
ture.

- Estimate of family copital weslth.

- Determi.aation of the psttern of total
family expenditure on food (and/or
specific products).

Nutrit'onal Economy
(only for the study of
consumption of food-
goods)

Consumption of food products by
physical quantity snd value
Per capita nutritional need:
Consumpltion of fresh and
processed foods

- Determination of intske of proteins
and calories.
- Determination of axp-nditure on food
snd/or specific produ~ts quantifiabla
in terms of proteins a4 calories.
Detarmination of deficit in proteins
and cslories by socio-economic stratum,
age snd sex st nations}, regional and
town-country level.
Quantificstion of actuasl and potential
demand for food and/or specific
products.
Determination of the origin, domestic
or imported, of food consumption (and/
or specifle products) prices or
materials,

E——
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Data required for agricultural components

Type of information

How to use the information

Total cultivated area and spatial
location. (WS 1) af

Spatial location of the sgricultural com-
ponents of the system and relative impor-
tance of the component to the regional
economy - (WS 2)

R .

To determine and snalyze corparatively the distridbution
of the cultivated area according to type of products.
To assess the use of land as 8 resource in the system.
To determine and analyze comparatively the regional
location of the agricultural productive components.

Area, volume and value of the production
of agricultural components of the systea
according to size of production units.
(us 3)

To detersine and snalyze comparatively participation

in productiin of different size of unit.

To analyze the existing relstionship between agricultu-
ral area and size of production units.

i -

Bumber of production units by agricultural
compo..ent of the system and by tccholagi-;
cal pattern. (WS &) :
Patterns classification and category of 4
production units used in the production.
(Ws 5)

Area, volume and value of production of H
the agricultural components of the system :
by technological pattern. (WS 6) .

To snalyze for esch agricultural productive component ’
the existing celationship among category units, number
of units, production, sres and technological pattern. :
To assess the production levels and agricultural area

according to the technological pattern. :
To analyze comparatively g the comp ts, the nusber
of production units, area, volume and value of producliont‘

'

Typical costs structure by technological :
pattern and by space for each a;n.culturalv
produc®ive component of the system.

(WS 1)

To determine and analyze the costs structure by technolo-
gical pattern for each good according to the cegions. ;
To syrtematize the information on costs structure of the

components subject to disaggregation. '
To assess the cost_stoucture by technological pattern.

Productivity of the factors by techno-
logical pattern. (WS 8)

To determine and analyze comparatively the productivity '
of land and work according to the technological pattem. .
To assess the productivity of the factors according to
the technological pattern.

10.

Historical behaviour of:

- Araa ;
- Production volume

- Productlion value (WS 9)
Kistorical behaviour of prices of: ;
~ Product

~ Main inputs (WS 10) |

ety

To determine and analyze the changes which have occurred '
in the historical series of area, production volume,
production value and prices of inputs and products.

To assess the historical behaviour of the variables.

i1.

Type and origin of financing by space
for each agricultural product involved
in the systes. (WS 11)

To deterwmine and analyze the internal and external
financing characteristics orientsting the sgricultural
product iva components.

To systematize the information on financing of the
components subject to disaggregation.

To assess the (inancing of each sgricultural productive
component .

12.

Chronogram of cultivation for each agri-
cultural component by location involved in'
the system. (WS 12) !

[l

To determine and snalyze the chronogram of harvests by
productive component.

To assess the chronogram of harvests for each sgricultu-
tural component.

13.

Classification of production and :
eaployment by type of ownership snd by |
location of the agricultural components of
the system. (WS 13)

To dotermine and snalyze comparatively the psrticipation
of different types of ownership by spaces in production
and employment in different locations.

To assess the participation of the types of ownership in
production and employmant.

a/ Annex 1 contains worksheets 1 to

Lk,
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° la.

Imports of inputs used in the agricultural
production by location. (WS 14)

- To determine and analyze the structucre of imports of
inputs and capital goods used for tle procuction of final

15. Destination and distridution of the and intermediate consumer goodr.
production by location. (WS 15) - To determine and analyze the orientation of the

16. External competitiveness of the agricultu- production of final and interwediate consumer goods.
ral components of the system according to - To determine and analyze the external grade of co-petiti—!
the location. WS 16) veness of the agricultural productive components.

- To rystematize the information on imports of inputs and
carital poods and destination of the agricultural
production.

- To assess the external competitiveness of the agricultu-
ral components.

17. Projects related to “he system's - To assess the socio-economic and techno-economic aspects
productive agricultural components. of each project.
(WS 17) - To design development slternatives on the basis of
these projects.

- To simulate the effect of the p-ojects oa the system in
order to establish priorities and select the most :
appropriate option.

Ell. Bon-cultivated agricultural area by ~ To determine and analyze the causes of non-exploitation
location. (WS 18) of the agricultural area. i

19. Annual potential supply for each - To determine by region and by cultivation the availabili-:
product by location. (WS 19) ty of land. )

- To assess the causes determining the non-eyploitation of °
the agricultural area. :

!
20. Competitive products of the agricultural - To analyze and assess the causes of competitiveness (or
components of the system. (WS 20) non-coapetitiveness) of the local producers of the system

21. Costs structure of competitive cultiva-

tions of each component in different
locations. (WS 21)

!
i
i
P

WS = Worksheet

Annex 1 contains worksheets 1 to Lk,
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Data required for industrial components

Type of information

[recrovms

How to use the information

Economic identification of the enterprises
by industrisl component. (WS 22)

To systematize the information of the enterprises and M
of the component as a whole. :
To deteraine and analyze comparatively the numbec of
enterprises, their location, ownership. installed
production capacity, real level of production, idle capa-
city and destination of production.

2. Grouping the industrial enterprises by
scales of production for each component.

¢

To systemaltize the information on scales of nroduction
by each one of the productive coaponents subject to.

(Ws 23) disaggregation.
- To assess the leveis of production in terms of production
scales.
3. Characteristic costs structure by - To determine and analyze the costs structure by techno-

enturprise. (WS 24)

logical pattern for each goold according to regions.

To systematize the information on costs struc‘ure of tho
components subject to disaggregation.

To assess the costs structure by technological pattemrn.

A Productivity of the fictors by - To determine and analyze comparatively the productivity
enterprises. (WS 25) . of the factors according to the pattern.
- To assess the productivity of the factors according to
the patternm.
- To assess the productivity of the factors according to
the technological pattern.
S. Spatial location of the industrial - To determine and analyze cowmparatively the regional
enterprises. (WS 26) distribution of the productive components.
- To assess the participation of the region at the national
' production level.
%
6. Historical series of the industrial - To determine and analyze the changes which have occurred
f; production (physical and value) of the in the historical series of the variables.
: productive enterprises of the systea. - To assess the historical behaviour of the variables.
' (Ws 2
7. Historicai behaviour of the prices for
i inputs and products. (WS 28)
; 1
8. Financing of each component by enterprises. - To de:ermine and analyze the internal and extermnal v

(Ws 29)

financing characteristics.

To systematiize the informstion on financing of the
components subject to disaggregation.

To assess the financing of esch industrisl productive

L component .
59. Classification of the production and the - To determine and analyze compsratively the participation '
i employment by type of ownecrship and the of the types of ownership in production snd employment.
‘ location of the industrial components - To sssess the participstion of the types of owmership in
i of the system. (WS 30) production and employment.
lxo. Imports of inputs and capital goods used ' - To deterwine and analyze the imports structure of inputs .
: in the industrial production. (ws 31) , and capital goods used in the production of final snd ‘
'11, Jdentification of the destination of the intermediate consumer goods.
! production of industrial components of ! - To determine and snalyze the orientation of the
! the system. (WS 32) industrial production of final intermediste consumer
\n. External compet 'tiveness of the industrial , goods.
i components of the system and by spaces. . - To determine snd snalyze the grade of external competiti-
i (Ws 33) i veness of the industrial productive components.
| - To systematize the informatlion on imports of inputs snd
' capital goods and on the destinstion of the industris]
; production.
. - To asse3s the imports structure of inputs end capital

goods necessary for the production of industrial
. ! components of the system.
! - To sssess the external competitiveness of the industrisl
, components. )
}, . 1

!

'3, Projects relsted to the industrial - To sssess the socio-economic and techno-economic aspects

components of the system.
(WS 34)

of each project.

To design development slternstives on the basis of
these projects.

To simulate the effect of the profects on the system in;
order to establish priorities and select the most '
appropriate option. ;

oY
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Data required for service

components

Type of information

How to use the information

—

Identification of the enterpcises
producing the service (name, locatior,
ownership. installed capacity):

- For industrial services (WS 35a)

~ For agricultural services (WS 35b)

To analyze and assess compacatively the type of
productive services supplied to the components of the

system.

Costs of secvices. (WS 36)

To determine and analyze the costs structure of each

productive service by enterprises.

To sssess comparatively the costs structures.

Secries of production and prices of
the services. (WS 37)

To determine and analyze the changes which have occurred

in the historical series of the variables.

To assess the historical behaviour of the variables.

t

.

Projects related to service components.
(Ws 38)

To assess the socio-economic and tech

of each project.

To design development alternsatives on the basis of

these projects.

ts

To simulate the effect of the projects ov. the system in

order to establish priorities and’ select the wmost

appropriate option.

Table .

Data required for marketing components

Type of information

How to use the information

IdenLification and quantification of the
phases and the marketing route of the
agricultural and industrial product.

(Ws 39)

Identification of the enterprises by
phases of the marketing route. (WS 40)
Quantification of the national and inter-
national market fluws in quantity
{physical and value) of the products in
each phase of the marketing rout~.

(WS 41)

To determine and analyze the phases of the marketing
route of each productive component (agricultural or
industrial).
To determine and analyze type and number of enterprises
in each phase of the marketing route of the products.

To determine and analyze tne flows (physical and value)
of the products marketed in each phase of the circuit.
To systematize the information for the commercial enter-
prises subject to disaggregation.
To assess the marketing coute of each product.
To assess the quantitative flows of marketing.

]
_—

Identification of the characteristics of
the principal enterprises: names and
location in the marketing route, geogra-
phical location, ownership, volume of
commeccialization by products, infra-
structure. (W3 42)

Activities developed by the principal
entecprises. (W3 43)

Structure of characteristic units costs
of distribution of the enterprises by
products and regions. (WS 44)

1

To determine and analyze the principal marketing enter-
prises.
To determine and analyze the sctivities developed by the
principal enterprises.
To determine snd snalyze the unitary cost structure,
distribution characteristics of the enterprises by

product and region.
To systematize the information on the enterprise~ subject
to disaggregacion.
To assess entrepreneurial-technically and economically
the main units of marketing.

WS « Worksheet




- 24 —

4, THE DESIGN AND DISAGGREGATION PHASE

4.1 Base scheme design: the disaggregaticn and construction of different
kinds of base schenes

This section guides the user tc 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 for 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, the 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
imrediately transformed inside the same productive facility and they are
seldom taken into account as a productive component, because 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 &)

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 oil and fats from fish oil, most of it is used in the
same piant and in a series of steps is transformed into a final good.
Therefore, this production step should be considered 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.

After the base scheme has been checked for completeness, the user may
proceed to the structural disaggregation of the scheme.
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(b) Structural disaggregation of the base scheme

Up to this point, the components contained in the base scheme regresent
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 toms,
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 application, 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 the system is.

With the examples given, the user will 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
characteristics, 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 improve 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 groups.
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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.

Example:

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, this 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 programme 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 coasumption component
and it is possible and reasonable to work with the whole population as the
analysis unit. This will be the case for am export commodity 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 disaggre.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 may explicitly state a
particular way to disaggregate a productive component. In that case (unless
there is a strong reasor) the user must disaggregate the component according
toc the statement of objectives.

Example:

Suppose that in the objectives statement the following is found: '"One of
the aims of this MEPS 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 new 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
differences 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 imgortant
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 sgize). '
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Example:

From the data collection it was cbserved that there were very important
differences 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 ramge
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
productive component or even in the system as a whole. However, there are
cases ‘n which significant differences exist among productive units of the
same component due to their regional location.

Example’:

The 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
consideration 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
regional 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 disaggregate 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 new
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 final 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 o0il was disaggregated according to the
packaging type or system. It was disaggregated into one liter bottles and
15 liter cans. This diiferentiation was made because each type of package
goes to specific consumer se-tors, and also because each kind of package
demands particular inputs for packing.

The disaggregation criteria developed above are those used most oftenr 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 be shown in it is given below.

- The boundaries of the system are sect 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 rather collected at a later stage.

(c) Information that can be displayed in a base scheme

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 gqualitative 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 appeared is given. This is
particularly interesting to assess the historical development of a particular
system.

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

System economic flows: The data displayed refer to some flow variables
that characterize the sys*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 flows.

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 integrationm, and
degree of concertation can be idertified as well as the institutions with whom
the concertation process will have to be done, once the development programme
has been drafted.

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

Systems stock variables: The systems stock variables are another kind of
information that can be used 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 variabies to be shown in a base scheme. The
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 system: 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
respecc to the productive and consumption components. An example from the
oils and fats system is provided in figure 1l1.

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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Figure 9.

BASE SCHEME OF THE STOCK OF THE CONSUMPTION AND PRODUCTION SYSTEM OF OILS AND FATS
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FIGURF N® 10
BASE SCHEME OF THE INDE XES OF THE PRODUCTION AND CONSUMPTION SYSTEM OF OILS AND FATS niLs
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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..at can be used for further development. By
doing so, the user can identify the key problems 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 coliected.

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 final 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:

- Historical 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 seasouaality.
- 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 linkages

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

The aim is to review specialized information concerning markets, to have
an idea of the main factors that affect each market and price forecasts for
the period of time involved in the MEPS 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 ic developed in more detail in
sections 1.I, I.II, and II.I of the MEPS Main 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.

Example:

To illustrate the last 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 and were
developed separately in the simple assessment section.

4.3 Structural disaggregation: the link with the model

This section describes the input of data into the model for the
consumption component 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 model 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 which 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 with an explanation as to how these data may be obtained.

In this case the model format 1 (table 7) will be used as a guideline:

- Needs to satizfy: 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.

4/ The problem of the selection of the base period will be addressed
later on.




- 42 -

Table 7. Model input format 1 for the consumption component

Demand of final goods

* Needs to satisfy (Unit)

* Target population

Needs (PC)
Group name Population Goal Actual Deficit
1 0
2 0
3 0
4 0
5 0
6 0
Total/Average values
* Alternative final goods for consumption and/or export
Good Unit Coefficient P/N Consumption  Exports
1
2
3
Entered good
Tk F R g feFo R Fedei
Average needs Apparent 0 RRkkkAkAAAkk
Rk Ak A Kk d Kk

* 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 fulfijled, 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 that 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 actual
should be equal to the goal in order to complete the information required.
The other variables in this area are calculated 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”. The term
alternative is used because many times altermatives 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
alterrnative goods.

The other variables of this set of data are calculated automatically by
the model.




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 1 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
1. For example, the goal set was 30 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
share that they satisfy has to be entered, i.e. the user has to explicitly
state in percentual terms the mix in whicu 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 2ach of the productive
components structurally disaggregated in the biase 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 commonly encountered. Some hints to
solve those problems are also discussed.
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Table 8. Model input format 2 for the consumption compunent

Demand of final goods

Group 1 Group 2 Group 3 Group & Group 5 Group 6

Population rate of growth (percentage)

Year 1
Year 2
Year 3
Year &4
Year 5
Satisfaction goals fulfilment (percentage)
Year 1
Year 2
Year 3
Year &4
Year 5
Imported goods share (percentage)
Year 1
Year 2
Year 3
Year 4
Year 5
Group 1 Group 2 Group 3 Group & Group 5 Group 6
Allocation between domestic alternative goods (percentage)
Year 1 FG 1 100 95
Year 1 FG 2 5
Year 1 FG 3
Year 2 FG 1
Year 2 FG 2
Year 2 FG 3
Year 3 FG 1
Year 3 FG 2
Year 3 FG 3
Year 4 FG 1
Year 4 FG 2
Year 4 FG 3
Year 5 FG 1
Year 5 FG 2
Year 5 FG 3
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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 important 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
aggregate them and use them as a group, instead 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 0il (metric tons)
Soybean oil M*” (metric toms)
Cotton 0il (metric tons)
Chemical inputs (Kg)
Chemical inputs M*” (Kg)
Electricity (Kwh)

Steam (Kg)

Water (m”)

Bottles 1 Lt (Unit)
Stickers (Unit)

Boxes (Unit)

Indivect expenses (US$)

a/ 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 include 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 disaggregated 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 : Unit:
Inputs Physical Price components (by unit of input)
Unit Fixed Producer Fr.& ins. Fr.& ins. Import Market. Sub- +/- Exchange Rest of

(name & unit) variables quantity price FOB external internal Duties taxes margin sidies differences components

Sub-products Employment Production demanded
Name & unit Coeffic. Price Concept Not qualified Qualjfied Destination Pnysical Price '
FT variable Demand of sub-
system
FT fixed Exports

Remuneration Rest of economy

..Lq_
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Input-output physical coefficients: for each of the inputs the
input—cutput technical coefficient has to be specified. All this information
is entered in unit terms, unless otherwise specified. Thus, the coefficient
to be entered is: how 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 from a feasibility study 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 components: 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 producer sells the
product, that is, the gate price.

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

Subsidies: in the cases in which the government 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.B. 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: *this is the cost of moving the good
from the arrival port to the production site.

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

Import duties: additional taxes to be pa’s for importing thke good.

User's subsidies: any specific subsidy . - utilization of this
specific input.
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Exchange rate differences: there are cases where special exchange
rates exist for importing certain goods. These exchange rates could
be above or below the regular exchange rate. The differences
between the special exchanrge 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.0.B. price, the foreiyn 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 marginc, 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 1.

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 cof chemicals and not only one. Then, the hypothetical price components
could be like this:

F.0.B. price 0.80
Foreign freight and insurance 0.G5
Domestic freight and insurancc 0.05
Tariff 0.10
All of the others 0.00

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

By-products:

- 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: wunits of
by-product per units of final product. This coefficient is
required for each by-product.

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

Employment: This variable is divided into unskilled and skilled labour,
and also into variable and fixed labour. The definition of skilled and
unskilled labour is very arbitrary and can in practice refer to both wage and
salary earners.
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- Variable labour: here the technical coefficient 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 above. 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 owned and foreign.

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

Production installed capacity: the maximum 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.

~ New 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 Capital Relative Production capacity:
enterprise ownership rentability production:
(percentage) (Index) Investments

Private national 100 Reposition:

State owned - New investment:

Foreign External financing:

Long term debt: Coefficients

(Percentage) Debt amortization LT: Working capital/production:
Investment/capacity:

(Percentage) Foreign debt LT: Imported investment (%):

Rate of interest long term loans:

Rate of interest short term loans:
Production taxes — Fixed global amount:
Production taxes - (% on value sales)
Producction taxes - (% on value added)

Exports retention (%)

Exports reimbursement (%) - Export tax refund
Sales taxes (%)

Fixed assets depreciation rate(%)

Natural resource Notes
Type Coefficient




Coefficients:

- Working 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 ¢ production. If the user finds other
more suitable methods, tuese can also be used.

- Investment/productive 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 who 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. In 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: wusually this is given as a promotional policy and is
based on the F.0.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 calculated. For each new
run or simulation, this 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 ways 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
speciiied, 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. [t 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 represent the productive
structure: the bigger plant, an average of all the plants of a specific type,
a theoretical situation, or something else? This question has no easy answer,
and the answer will depend on many factors.
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A given productive structure should represent a set of firms that have
some sort of similarities. 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 among 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 anyway. 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 with respect to
capacity utilization and size of plant. With this information, the user will
be able to have well defined ranges of production functions for each of the
inputs. This information will alsc be the source for variations of the iaput
mix in a given productive structure.

Example:

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 will
be the information provided by the consultant on power consumption.

Power consumption Level of daily production (Max.100 mt)
(Input—Qutput Coefficient) {metric tons)
1,050 kwh up to 20
975 kwh 20 to 40
850 kwh 40 to 60
700 kwh 60 to 80
500 kwh 80 to 100

Thus, for a 100 metric tons plant, there is already a step function of
the electric energv consumption. This could be similarly done with other
inputs for the rejuired plant sizes and for the required technoiogical
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 common 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 few steps of the productive
process are either similar or different and the final goods are also different.

Example:

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 stansard yield between the whole and each of the different parts of
meat, so the same conversion coefficient 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 alternative is to take all the parts as a whole and treat the
product as one unit. Neither 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 common processes must be allocated to each
good according tc its own technical coefficient,




Finance cells

The financing aspects of a productive component are not completely
developed in the present model. It was designed in such a way that the
finance information should be calculated outside the model and then entered
into the model. Many times due to the lack of information it is very hard to
fill these c2lls with high quality data. Many simplifications can be made to
input the data into the model. Often, the working capital can be estimated,
but probably the information about its financing is not available, therefore
assumptions should be made. It could be 100 per cent by bank loans,

50 per cent bank loans and 50 per cent by own resources, or similar. Thus, if
there is no information available, assumptions can be based upon the usual
behaviour of the particular economic environment 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 firm to firm, and a productive structure designed to
represent a set of 20 or more firms will not be able to reflect all of them.
In chis case the following can be applied. Usually, there is ianformation
about interest payments by an industry and, as said before, the working
capital can be easily estimated. Once the worki.g capital is estimated, the
interest payments should be calculated. Given the total interest payments 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 from actual data will be
better than the procedure described above, however, 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 ouly
one accepted by the model and must be entered as such. However, this rate can
be changed any time the model 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 represent 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 adiustments manually,
it should be kept in mind that this can become very cumbersome especially,
when carrying out multi-year forecasts nver long periods.
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Exports of by-products

The model does not allow for the by-products to be 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
main 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 model 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 belongs. Here the by-product
valued at its domestic price is entered. If the export price is different
from the local 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 expected 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 gsome differences but the idea is to analyze if those differences are
significant, 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 peint a fine tuning process has to be applied to the productive
structvres already built.

5/ 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 eanvironmental 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 taxes, subsidies, exchange rate;
(b) Key input-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

5.1 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 thic¢ 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 the 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 which 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
command TOT-SIST and this output is presented in tables 11 to 15.

At this level, 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 productive 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
distortions that could change the existing comparative advantages.




Table 1. System totals - General results
Gross value Value Gross Foreign exchange Government Finance
Component Unit production added Employment investment requirements account requirements
i

]
o
(&)
'

Total o (o] (o} (o} (o] 0 (o]
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Table 12, System totals - Production and capacity
Destination of production Production capacity
System Export Rest of economy Installed Idle Generated

Component Unit Total




Table 13. System totals - Government account

Public enter- Exchange
differentials Subsidies

Duties and taxes

Component Unit Total Import/input Indirect income priges profits
t
R
Totals 0 0 0 0 0 0 0 |




Table 14. System totals - Value added distribution

Total Indirect Gross Income
Component Unit amount Salaries taxes Interests savings Profits tax

Total 0




Table 15. System totals - Foreign account

Total Imports Remittance Net external
Component Unit effect Inputs Equipment Profits Int -ests Exports loan
(/ )
|
o
Total 0 0 0 0 0 0 0 f"
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Table 1. Contribution of the oils and fats system to the Peruvian
economy (thousands of US?)

Aggreg ated System Peruvian Participation

econoay in the system
Variable (1983) (per cent)
1. Value added (gross product) 359 17,672 2.0
2. Employment (mer/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 -1,108 0.5
3.4 Non-financial services -26 =254 10.2
Brlance of services -32 -1,362
4, Current government accounts 86 -2,032
4.1 Current income 111 8,987 1.2
Central govermment 111 2,359 4.7
Public enterprises - 5,962
Other entities - 666
4.2 Current expenses 25 11,019 0.2
Central govermment 1 4,822
Public enterprises 24 5,577 0.4
Other entities - 621
5. Financing 186 5,540 3.4

(Banking system credit)

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

Source: Economfa 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 decrease in the
demand level due to a fall in the real income, or a change in a relative price
(like 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 to be used-in this asnslysis-are-only partially provided by the
model. 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.

(¢) 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 exs: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 assessment at this level concerns mainly the analysis of those
productive structures which show profitability problems by the intra-system
asgsessment. The question 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 determinaticn of the key inputs

- Price determination of the good produced

- Value added distribution

- Public policy affecting the component production process

- Production 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 assess productive structures

1. Value added / Total revenue
2. Value added / Total fixed capital
3. Increase in production / Investment
4. Total fixed capital / Number of employees
5. New jobs / Investment
6. Value added / Number of employees
7. Net taxes paid / Value added
8. Imported inputs / Total inputs
9, Savings / 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 section
does not apply.

The purpose of this section is to assess the role of the final goods 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 specific 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. Calorie subsidy

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

As stated at the beginning of the assessment section, taere 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
pressures 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 19, 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 Programming: the search for alternatives

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

~ The problems found at the assessment stage; and

- alternatives to increase the level of fulfilment of the

objectives.s’

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 programming 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 telow to help the user in identifying
alternatives for the system's programming.

(a) Options for the programming of the final 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 programming.

The per capita consumption refers to the establishment of consumption
goals to be reached in the programming 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 programming
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.

6/ Defined at the beginning of the study.
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Table 19. Degree of food security of the oils and fats system
Variable Indicator Results
1. Malnutrition Percentage of malnourished population 52 %
degree Average gap - calories 50,165 Kc/month
Per capita 990 g/month
2. International 0il subsystem:
prices effect
= fo ™
Z_ cV / X (Y): 10.52
i VBB, /
Total imports of soybean
Where i represents every productive
structure requiring raw soy-
bean o0il
CV is the variation coefficient
defined as:
_é; where S is the standard de-
X viation and X the international
price mea:
X = cost of imported soybean oil
Y = raw soybean oil importation
VBP = gross value of production
Poultry subsystem:
n
> cv{ X, )(Y), 13.3
i\ VBR,
Total imports of corn 16.3%
Y
5 , )(p)‘ - 3.0
i \VBP;
Total soybean cake imports 16.3%

Where X = hard yellow corn importation
Y = corn importation
P = soybean cake importation
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Table 19. Degree of food security of the oils and fats system (cont'd)

Variable Indicator Results
3. Effect of 0il subsystem 75.8%
protection

Value dowestic inputs/Total inputs

Poultry sybsystem 85.1%

Value domestic inputs/Total inputs

4. Degree of n
provisioning 2: (CV.) (Raw oil production)
1 61.1%

Raw oils total produciidn

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

Source: "A Progranr-e for the Integra*ed Development of the Peruvian 0Qils
and Fats Production/Consumption System', UNIDO/JUNAC Sectoral study, 1985,
complete, unpublished version. Abridged version: UNIDO/IS.569, Sectoral
Studies Series No. 19, October 1985.
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The last variable to consider is the type of final good. There may be
various ways to achieve the ner capita consumption goal, and these ways will
include probably various types of final goods. At this point the altermative
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 programming strategies.

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

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 produccd by the
system in order to improve its overall performance. Therefore, the res:lts
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 z-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 all options regarding the
implementation of the same productive process, but using ditferent
production scales.

- Organizational or institutional: these options refer to altermative
ways of entrepreneurial organizations on which a productive 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 locations 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.

(¢) 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 cf 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 gust be built. This must be done by following the
procedure described before. This also applies to all otker optioms. 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
simulation 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 programming 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 iinked
alternative strategies for the development of the system, which will be used
for the system programming phase.

The setting up of alternative strategies for prograrming the integrated
development of the system consists of the identification (from the previously
identified options) of development patterns independent from each other, that
could t- incorporated into the production and consumption system. These
strategies will lead to the programming 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 programming 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 programming 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 output for each of the time units could be obtained. However, if the
programming 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 explained 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.
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5.6 Selecting the best alternative

The selection process is based upon a comparative assessment between all
the alterrative 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 altermative 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 alternmative system
should be implemented. In the case of oils and fats only two strategies were
evaluated. However, this could be done for more strategies.l’

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.

1/ Too many strategies may complicate the decision making process.




Table 0. Selecting the best system
a/ .
Goal/effect— Indicator System More
Present Alternative advantageous
(PSP) (as) b/ system
1. Value added Ageregated value
(millions $US) 857 1,046 AS
2. Income distribu- Aggregated value
tion Distribution
Salaries 19.3 22.2 Depends
Indirect taxes 7.9 6.5 upon
Interests 5.5 3.1 political
Gross savings 3.1 3.9 criteria
Profits 49.0 52.6
Income tax 15.2 11.7
3. Foreign currency Foreign currency
account balance (millions
$us) 552 202 AS
4. Eaployment Men/year 98,314 151,831 AS
5. Fiscal accounts Fiscal account balance
(millions $US) 210 212 AS
6. Use of installed Oleaginous grain 15.82 862 AS
capacity extraction
7. Required invest- Total investment
ment (millions $US) 691 1,011 PSP
8. Food Gaps for:
security calories/month 45,090 45,090 ceo
proteins/month 900 900 ces
International prices
effects:
Oils and fats sub-
system 112 0.72 AS
Poultry subsysten 18,22 11.72 AS

a/ Ouantifiable definition of objectives.

b/ Alternative strategy.
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Selecting the best system (cont'd)

Goal/effect &/

Indicater System More
Present Alternative advantageous
(PSP) (AS)b/ system
External protection
effect:
Oils and fats sub-
system 63.3% 96.62 AS
Poultry sutsystem 83.52 89.32 AS
Supply effect 57% 37.3% AS
9. Regional Distribution of 0ils Oils Ojls Oils
development aggregated value subs. system subs. system
among regions
Region 1 13,1 27.9 17.3 26.8 AS
Region 11 84.2 48,7 51.6 38.9
Regiou IIl -1.8 12,0 1.9 10.7
Region 1V 4.5 8.5 22.7 15.4
Region V - - 0.8 1.0 3.5
Region VI 0.1 2.1 5.1 4.7
10. Degree of New end-products None -Milk extender AS
technological -Composite flours
innovation
New intermediate None -Palm—kernel oil AS
products -Tarwi oil
=Corn oil

~Palm stearin
-Palm olein

-Raw rice oil
~Tarwi cake

=Soy lecitin
-0i{1-free fishmeal

a/ ‘C‘uantifiable definition of objectives.

b/ Alternative stratepy.
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6. THE FINAL OUTPUT

6.1 Design of the programme or project proposal

The .inal ocutput of MEPS is a set of projects, activities and policies
which leads to the implementation of the previously selected strategy; this is
usually called a programme.

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

Objectives and goals: The objectives should be the same or at least very
similar to those defined at the beginning of the study. Also, up to this
point it is possible to set quantitative goals for the system and for each
componen!. using ail the data available through the model.

In the programme designed for the oils and fats 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,
profite, taxes, 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.

- Promotion 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 system®’ are given below.

Intermediste goods agriculture (ICA) Intermedigts soodg agroindugtey (108 1)
Palm Soybean Terwi Palm Soybean Cotton

0il extruction

Objectijves
Expsnd cultiva- Expand cultiva- Ezpand cultive- Increass frac- Integrate soy-
ted sres rstio- ted area and ted sres and tionatior capa- bean oil estrac-
nslize and impro- introduce techn:- introduce tech- city in sccor- tion ioro exis-
ve efficiency of csl change nical change dance with egri- ting plants
egroindustrial cultural produc-
units tion
Go-1g
54,000 Hs 43,000 He +, 000 He 115,027 MT 20,748 MT 20,150 NT
1,094,800 He 112,580 MNT < +,000 MT of olein of raw oil of raw oil
fie_.a. from [ARNENRA ) ¢
1,12 ¥, 'da to or Lo
1,590 &g

8/ Fats and oils system.
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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
additional institutional policies needed to get a successful implemeatation of
the strategy. All these must be stated very explicitly in the programme.

In the case of the oils and fats system® of Peru the following
economic instruments were recommended for application.

Economic instruments

Soybean Tarwi
Taxes Tax exoneration Tax exoneration Tax exoneration
Prices Establish a refuge Establish a refuge
price for farmers price for farmers
Interest Preferential rate Preferential rate
rates at -20% real level at -20% real level

Activities: The programme 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
romplee feasibility studies have to be undertaken before any funds are
invested.

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

Activities
Peln Soybesn Tarwi Palm Soybesn
Horizontal Horizontal
integrations ssretion
Expend sowed Ezpand cultive- Expand cultive- Instsllation

sres at s rate

ted sres from

ted ares from

of extraction

of 3,000 He/ 6,500 to 4,500 to plants for pro-
yesr 43,000 Ks 60,000 Ha cessing the whole
crop
Technical -Use of improved -Fertilizers Crowing use of Adspt extrac-
changes seeds -Technicsl fractionstion tion plants
-Technical sssistance for raw pelm for te~wi
sssistance oil processing millisg and
soymeal
production
Retioneli- Increment labour Increment lebour
zation productivity productivity
and recovery of st the extraction
lends st the plantsc of the
pubiic enlesprise public enterprise
SHDEPALMA EMDRPALMA
9/ 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.
Basically, 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, waich are outside the
scope of MEPS.

Table 21 lists an estimate of the investments required by the proposed

integrated development programme of the oils and fats system of Peru.

Table 21. Investments required by the proposed in ad development
programme of the fats and oils system o: 1+ (programming
period 21 years)

Activity ' Investment

a. Promotion Activities

1. Programme Agreement and Supervising 650
2, Information Dissemination System 150
3. Promotion of Coasumption 150

b. Productive Project Activicies

1. Expansion of oil-palm cultivation 79,751
2, Expansion of soybean production 22,338
3. Expansion of tarwi production 2,037
4, Expansion of yellow corn productioa 12,218
5. Expansion of barley productics 1,488
6. Pals oil fractioning plant 16,616
7. Rav pala kernel oil plant 600
8. Plant adaptation for tarwi oil and soybean meal 1,413
elaboration 250
9. Yellow corn degersination equipment 1,200
10. Raw corn oil msanufacturing equipsent 1,5
11. Rice bran stabilization equipsent 3,779
12, Rice bran raw ofl extraction equipment 566
13, Residual fish ofl extraction equipment and
oil-free fishaeai elaboration 20,006
14, Corn meal productive capacity expaasion 312
15, Horizontal Integration for cotton seed milling -
16. Milk extendor equirment 345
17. Composite flours producrion equipment 345
18, Chicken production expansion 23,758
19. Eggs production expansion 5,827
c. Training Activities
1. Varfous rawv oils processing 100
2,  Uses of cosposite flcurs 100

d. Research Activities

1. Evaluation of the effects of fish ofil. 500

2. Modifying technfcal regulation for oleaginous
end-products 250
3. Hicroeconomic evaluation for productive components 100
4. Tarwi processing pisnt desixn 500
Total: 197,432

a8/ Investament discounred a: a 12 per cent rate.

b/ If the system were to be prograamed for the {(rsr ten yedrs, the
asount of investasent would reach $US 135,127 thousands.

Source: Junts de) Acuerdo de Carcagens (JUNAC), Liasa,
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Time table: Finally, a time table should be designad in order to give
priority to the key activities and their linkages within the time span of the
programme.

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

Worksheet 1

Total cultivated area and spatial location
(in hectares)

Product{
1 2 3 4 5 6 7 n
A
oo o o0 o w o o o 100 o
B:
o o o o o oo oo o 100 o
C:
o o oo o v o o oo 100 o
N:
wm o o oo o o e oo 100 o
Domestic total
W o o o oo o oo o 100 o®

Worksheet 2

Relative importance of the

Spatial location of the agricultural components component in the regional
nf the avetem economy
T ional production as related
! o th2 rest of the econom

7Zone or Producte 1 2 3 4 5 n i y
region Products (in %)

i} -

Pt bl _ 1 2| 3] 4] n

Valne
A: Sl

___'Quant,. _

value i
B: — i

'Juant.,

Va'lue
c: Ve.ue i

uant,

R 8 -— -

/alue

N: .
uant . .

Damestic [/Alue 100 [ 100 | 100 { 100 | 100
total | ‘ -1 -

(ant, | | 100 [ 120 | 100 100 | 100

1 L [ 1
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Worksheet 3

Area, volume and value of the production of the agricultural comoponents
of the system according to the size of vroduction units

- ; A B (o 0. Production of
Zone or region unit types
with respect
to the rest
. of the econow}
ize
Unit tyvpes \{roduct Products
(K ¥ t1{2infr]l2{n]s{2]n]lr}2lin
ectares ) t}la203}]n
Number of units
Area
0-1
Production v
Number of units
Area
1-2
. Q
Production
v 0
Number of units o
Area
2-5 =
. [a)
Production v
Number of units
Aresa
5-10
Production v
Number of units
20-50 Area
. Q
Production
Number of units
50-100 Area
)
Pradnet.ion v
Number of units Yo % 0
Ares
100 - 500 ol %
. 2 Yo /DlZ o
Production
v Yo
Number of units
+ 500 Area ) ol %!
. Q ;
Production 3
v Yo Yol % Yol % :
Numm: of llﬂj&“ b % e e Yo o Ye ol 7 L o0y 1004 (e,
Area g
TOTAL %ol .ot /o Vo
Production Q ol Yol % %o Yol Yol Ve % LA
v %e e Ve Yo %o, Yo %, Yo Yo 004,700 00
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Worksheet

Number of production units by agricultural components

and technological pattern

N

PRODUCT 1

of the system

PRODUCT 2

Toral

Zone/region | A:

Tec. 2

Tec. 1

Tec. 2

PRODUCT 1
Tec. 1

Tec. 2

Total | Tec. 1

‘\\Eroducts
N

I Toc ¥

Tec 2 | Towl

Number of units

oo

T —
———

aoy 1

Tec:

High

.

. — . 4L a . W o o o o

Teehnologv

Worksheet 5

Number

Medium

Produc

%

Agricultural productive component:

3

X

Technology
Unit range and number of units according tc type of technology

lumber

Area .
€ mits

rroauc-,
tion

Aresa

Number [fToauc
tion

mits

Totat_

Area

units

tion

Range ;
Ir._uni

0~ 1His

- SHis

8~ 10 His.

10 — 20 His.

20 - S0 His.

TOTAL
—

Note:

Complete a worksheet for each agricultural component of the system,
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Worksheet 6

Area, volume and value of the production of the agricultural
components of the system according to technological pattern

A: 8: N:
et PRODUCT 1 PRODUCT 1 PRODUCT 2 PRODUCT 1
T {vec 1| Yo 2f Tec. 3| voted Tec 1| Toc 2] Toc 3] Tout | Tec 1] Tec 1] voc. 2] vorut | vec 1] voc vuc. 3] Torad
Area
o o oo -
|/ ob|/ ao|/100[/ oo |/ wo|/ ab|/ w00l/ ael/ eb|/ e |/ 100|/ b |/ |/ |/ W
Production
volume
o ok oo oo
oo i/ ok i/ aol/100// oo [/ oo |/ a0/ 100}/ ab]/ ok |/ oo |/ 1r0) ab )/ ab |/ e |/100
Production
value
ob ok ab o
oo |/ oo |/ a0 |/100]/ oo |/ ok |/ o |/ 100]/ ok |/ oo |/ o |/ 100) ok }/ ok |/ ek |/ w0

Tec: Technology
Worksheet 7
Typical cost structure according to the type of technology and to zone or region

Zone or region |(A: B: N:
~Dachnology| T T2 Tn Y T2 M T T2 Tn
Costs pivipjv]|P|lvVv]iPlVIP]lVIPJV]|P|ViIP{V]IP]V

1. Direct costs
= Inputs
1.

2.
3.
N

- Salaries

2. Indirect costs
1. Fuel
2.

3.
N.

Sales costs
Administrative cosf

£ ow
Y

Financial costn

Total cost
. Profit

. Taxes

ANNNNNANY
ANNNNNNNNY
SO

9. Producer’'s vrice
10. Marketing margin
11, User's price

SO
SO
AU
SO
AN
AN

AN

> |

)

‘ Product: X (costs to pro‘uce one unit of
T: Technologv
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Worksheet 8

Productivity of factors according to technological pattern

Zone oOr region|{ a. 8:
Wucts 1 2: 3 4: 5:
T T | T gétl T2 ?_é T} T2 éi T 72.'::2' T | T2 éé
Value added %&
Labour force %
Outout %;
ek | 7
Land (Ha) [vae
Output 'E
Labour force |Y§¢
VA L/
Land (Ha) F
VA /;,
Output ver

T: Technology
Worksheet 9

Ujatorical hehavi f the area, the volume.and production.valye for earch
agrgculguralﬂconpgggng o¥ ghe sydtem, accorglng tg ‘ones or rer?ons

Aﬁ______.____-_________¥ Snaces A: 8: C: System's

P ———

ﬂ $ 2 3 4 '3 6 total

Year

Aren
+ Production volume
Production value

Year

Area
2| Production volume
Production value

Yeur

, Area
3| Production volume

Production value

Year

Area

L] Production volume
Production value

Year

- Area
Production volume
Production value

\Nn

Year

Aresa
€' production volume

Productiocn value

Year

Area
B, Production volume
Production value

ﬂ~—%h—1—
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Worksheet 10

Historical behaviour of the prices of inputs and services according to
zones or resions 1/

————__Z0nes O* regions A c:

YeArs Tnouts and services ——redwets

E
g

Seed

Fertilizers (1,2,....N)
Pesticides (1,2,....N)
Fodder and pasturage
Concentrate

Iabricants

Fuel .

Packogi

LassiEs™e

Others

Year 1
Services:
Soil prepafration

ion

.

Daily- wages

Product price

Inputs:

- Seed
Fertilizers (1,2,....N)

Pesticides (1,2,....N)
Fodder and pasturage
Concentrate
Lubricants
Fuel
{:ckg\wing

as
Ol*.he:'!t:8

Year 2 Services: .

- Soil preparation
ng .
igation

c.

[N

Daily wages

Product price

Inputs :

~ Seed

Fertilizers (1,2,....N)
Pesticides (1,2,....N)
Fodder and pasturage

Concentrate
Iubricants
Fuel
Packaging
- Leasing
~ Others
Year N X
Services:
- So0il preparation
- Sowing _
- Fumigation
- Ete.
Daily wages
Product price

1/ A generic definition is given to those inputs and services present each
year,vhen gathering information about prices, specific inputs and capital goods
shali be congidered.




Worksheet 11
Origin and type of financing, according to zones or regions

Zone or region A: e: N: Total national
Type of financing Origin N M| Tewm| w M| Tew | N M| Tow | N M| Tow
loan
Working capital Rate
Interest
Total

Mote: Fill in one square for each agricultural component.

Worksheet 12
Chronological cultivation sheet ~ Product: X

_69_

]
Time Months

Cultivation phases 1 2 3 4 [ (] 7 [ ] 10

Soil preparation X

r'_' T

Sowing x x

Cultivating work x x x x

Harvesting X ¥ X

Note: Fill in one worksheet for each agricultural component and each apace.
(*) : Indicate the month.
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Worksheet 13

Output and employment classification of the system's agricultural components
according to the type of ownership and the zones or regions

Zones or Fegions | A: . c:
 Tynes of ownership ————Predecs 1

Production value

Physical volume of
production

Eaployment

Individual

Production value

. .. | Physical volume of
Association production

BEmployment

Production value

Physical volume of
production

Others

Brployment

Production value

Physical volume of
nroduction

Total

gleiglc[$|c|8(ci8|c[s|ci8lci8|c(8]c(8|c|t]c|t|c

Bwployment

Worksheet 1L
Imports of inputs used in production according to zones or regions

Zones or |A: 8: N:
regions
wm : TOTAL
Imports 21 3| ] V] 213} ]| 2| 3| n
Inputs:
1.
2.
3
4,
5.
6.
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Worksheet 15

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

wea or regionjA; B: N: Total
S Product 1 2 3 1 2 3 1 2 3 1 2 3
]

Destination ear
of vroduction alsin|v]zlalnlvj2lain]t|2]aln{1{2]|3]n

Q (]
Self 270 '
consumotion | vy 2 R
o/0 n
! 1
B Rural or Q o/e
urban final v
consumption | v 2/ [o7e
v
Q oo
hero-industry v
vy
e/o
V]
Q
Export 5/ A
v &4 '_\3'
o/0
u
o/0
TOTAL
v

’ v [ee ]

L L.,

2/, 2/, 3/: At market prices.
4/: FOB in national currency or at official =xu..unge rat¢
5/: Should there be more than one export destination of t... firm's production, the values and
quantities should be specified for each of them,
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Worksheet 16

External competitiveness of the agricultural components of the em according
to zones or regions (Dcmestic prices at official exchange rates

Zones or
regions A: .: n:
(In US$) Lreduct 1 2 3 " vl 2] - 1 2 3 "
FOB price
Price of ]

imports CIF vorice

Market pricd
Producer’® 4
orice
Domestic
price
Market

price
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Worksheet 17
Projects relsted to the system's productive agricultural components
ol Ma t Amount
Status “iﬁ“ e sé"s: ig“ ,g% p:::;iy Seurces of financing 3/ | ({n uss).
p- - -] ! ¥ “§ . 3~u§ v 4 I v ) 1 0 8 R
NS ¥ g9 _Ju3 |5 - = - $5 5 g7 Sldy® [2d]de & vi |ve |@°A ohd
Classification = :§'§ :‘3 K| a3 7§ g siy 5“:5 g 3|4 8s, '8'3. as E“ ’i'gv ’;"Eg E'gi o 323:‘.‘,
eildlTow[ngd |B8'| & H L 2 9 ylssleel 2 - o o M e
§3Hiisselsd (8% |2¢ | & |885lagmaland | QIS5aR1aRIEN G0 (F0 2GS § |odEd
1. Agrarian reform and rurdl
settlement
- Colonization
« Rural settlement
~ Bural land register
- Bural promotion
- Clut::gn in li.:ndinnurc
- Q! \4
T ERd.sentpledetion
- 2. Ixploitation and improvement of
anatural resources
- Exploitation and improvement
of land )
- Ixploitation and improvement |
of foresats i N
- Ixploitation and improveaent . hod
of vater resources |
- Exploitation and improvement
of climage
- - Non-specified
3, Agricultural production and
exploitation
- of crops
- of livestock
- of foreats
- of game stock
- of poultry
N\, Agro-industr
- ladui!ril.l sation of agricul-
- &ﬁﬁnt“ﬁ?ﬁhm of livestock
products
- Industrialization of forestsl
Bt
- ugruhutio& of game
- gndu::ﬁnliuuon of puultry
- -specified
S. Marketing and distribution
- of ‘!rieulv.uru oducts
- of livestock products
- of forestal produ.ts
- o; KROne :rodu:zl
- of poult ;ps uces
- non-svecilie
€. Non-determined groups l
B (1) It is necessary to point out and to enumerate each one of the specific projects related to the
agricultural components of the system for each of the six clessification groups.
{2; These columns are to be considered only for those production-oriented projects.
3) Por production-oriented products one shall consider the smount cf the losn, its interest rate,
{ts amortization period and the numder of years granted until payment vwill begin.
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Workshest 18

Non-cultivated agricultural area according to zones or regions

\ Zones or regions
-fones or regioas

A

Cultivable agricultural area

Cultivated agricultural area

Nonm-cultivated agricultural area

Irrigation and/or climatolozical brtlems

— Credit probleas

Causes
!

— Market problems

— Problems of lack of labour forve

Management ability problems

— Others
Worksheet 19
Annual potential supply according to zones or regions
Product: X
— —
TTTe—— Zones or regions

—_—

———

~\‘

\\

Current supply
(Quantity)

C: N: Total

With high technology

With medium technology

With low technology

Total

Potential supply

With high technoloav

Gap between the
current and the
potential supply

Ouantitv

Note: For each azricultural component a box must be completed.
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Worksheet 20
Competitive products of the agricultural components of the system

Competitive
T oroducts | 1T 2]3 |
.\
A
Q 8
. N
Production A
v B
N
A
Area 8
N g
CF
Product destination N e
X
F
Imoorts
: | fos |
Prices o F
CF: Final consumption Q: Ouantity .
- rmedi sumpti . Note: This worksheet must
gl Dlgggstmlate con tion ‘é c‘éri'?.ggy value be completed for each product
X: Exports : goﬁes

Worksheet 21
Cost structure of competitive farming of the currently studied component according
to zones (According to the type of typology and the zone)

Zones A: 8: N:

Costs Ty T2 T3 L] T2 Tn T T2 Tn

1. Direct costs
- Inputs

w N

",

- Salaries
2. Indirect costs
1. Fuel
2 |
3
..
Sales costs
Administrative costs
Financial costs
Total cost
Benefits
Taxes -
Producer's price
Marketing margin
User's vorice

S8eeaNnenaw

o _




Worksheet 22

Economic identification of the firms according to industrial component

L lldlelpenin,-
oducti e jtiog ol
Nace and . . Onershi Installed M TotaL
trade naxe iocation ership capacity N x
Q) p
Q v Q ¥
Prcducers vlvieiv] » v
3. Firm J
- L VL AVL - -
2 Firm j
- wl/ /- wil/ -
b 8 v
- wl/ /- - -
4 |
- wl/ o1/ - w !/ -
L]
[ 8
- wl/ o/~ wil/»
- w, /- wl/ -
H
L J L 474 ] o - -
- wl/ o/~ w ./ -
“. ¥
- wl/ o1/ - vh wi/ -
TOTAL /J
L VALY VAL VAU £ 4 S W

Bote: 1. Complete s worksheet for each industrisl component.

2. Should there exist sub-products related to the product register their value and thc_i:r volume.
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Worksheet No. 23
Grouping of industrial firms according to
production scale, and for each industrial component
powdered milk (daily output)

an example for

Produc- |Produc- |[Produc-
. tion tion tion
Scale Scale IScale |Scale
Location Firm 03T, A=-3F T, I37-TO ™
. FHm - 14
1. 22 Firm - 15
=~ Firm - 1.7
. Firm - 25
2 Fim - 26
2 3 Fim - 27
4 Firmm 28
. FHirmm - s
3 2 Fim - s
s. Pirm - 10
1. Firm .. "]
4
TOTAL 15.2 23 " 78.2
Note: Complete a wvorksheet for each component.
Worksheet No. 2L
Characteristic cost structure, rirm
Firms
1 2 3 ] 5 3 7 s n
Costs
V. Direct costs
— Inputs
1.
2
X
4.
[ 8
—~ Salaries
2 yndirect costs
1. Fuel
2
- 3
'Y
1 Sales costs
4 Administrative costs
8. Financial costs
6 Total costs
7. Benefits
8 Taxes
9. Marketing margin
16. Uners' price
- .
Note:

Complete for each industrial component,
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Worksheet 25
Productivity of the production factors ty enterprises
Enterorise B b 3 q: n:
Indicators

y
Value added F
Iabour force v

v

F
Output F
Labour force | vep

v
Value added VA
Output vepP

¥ote: Complete for each industrial commnonent.
Workshest 26

Location of production by indusirial enterprises

terprises
location

Enterprises ' 2 3 . s

I

[ ] 7 [ ]

Az

Valune

Quantity

O

v
Total

NDementic

Q

L e p— A

Note: Complete one wvorksheet for each induvstrial component.




Time sc-ies of the industrial production (value and quantity) of enterprises of the system

Worksheet 27

<
‘ Location A: 8: n:
3 v Total
TPl System
Production ge’ n 1 2 L ]
v
Year 1
Q
v
Year 2
Q
v
Year 3
Q
v
Year 4
Q
v
Year 5
Q
v
Year n
1a]

Note: Complete one worksheet for each

industrial component.

_66—
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Worksheet 28

Historical behaviour of the prices of inputs and products

Incation A:

C:

Ent.

|

Year 1

Inputs:

poveup

Services:

LR ol ol o o

Salaries

Price of product

Year 2

Inputs:

povrwNs=

rvices:

1evsunc-B

Salaries

Price of product

Year n

5
g

IppbuN-

——e

Salaries

Price of producg—-

|

B L NN

— -

Note: Complete one worksheet for each industrial component.




Worksheet 29

Financing by firmms

Firms B 2: Domestic tcotal
Financine igin! M| Tom| W M | Tom| M | Towm
Loan
Working capital l‘?ate
[nterest”
Amount
Loan
Fixed assets Rate
[nteres
Amount
Loan
TOTAL
Amount
Note: Complete for each industrial component.
Worksheet 30
Output and employment classification of the system's industrial components
according to the type of ownership and the location
Location A: 8: C:
!rypes of mership I'ms 1 2 3 ;] | 2 3 n 1 2 3 n
v
Output value:
oD
Private Output volume Y
L
U
Buployment o
v
Output value o
Public Mutput vol v
o0
v
Employment o
Output value. e
Self P =
= v
management Output vol
o
1 U
Bmployment |
Output wvalue, hd
ool 180 | 100 | 100] 100} 100 | 100 100 | 100 ] 100 | 100 | 100 | 100
Totsl Output volume v
ae{ 100 | 100 | 100 108| 100 | 100, 100 | 108] 100 | 100 | 100 | 100
v
Pmoloyment av| 100 [ 100 | 100 100] 100] 100 100 | tee]| 100 | 100 | 100 | 100

Note:

Complete one worksheet for each component.




- 102 -

Worksheet 31

Imports of inputs and capital goods utilized in industrial production

?i’-s 1: 2: 3:
Total
Imports
Inputs
1.
2.
3
4
[ 8
Capital guods
1.
2
3
4
n

Hote: Complete one worksheet fcr each industrial component.

Annual volumes of imported inputs.

1/ CIF value of inputs, quantity of capital goods (equipment and spare parts).
2/ CIF value of capito.i goods and spare parts,

1/ FOB in domestic currency, at the official exchange rate,

Yorksheet 32
Destination of out of the ind i _for each comvonent ,
. 3- 2. 3: rotal
: Firms : - : Caﬁnent%
Destination - K 2 3 " ' 2 3 ) 1]2)3]»
%+ v
x
: 4
X /e
<
E v
Sl
ﬁ ojo
»
% u
i 4
o/e
|
£ v
5"
o/e
v
r
of®
.
& v
v
o/e
Note: Complete one vorksheet for each component of the system.

2/ Should there be more than one destination for export of the firms' products,
the quantities and values should be detailed according to final destination.




External competitiveness of the industrial firms producing the component, according to their location
(internal markets)

Worksheet 33

IB:

Location
(Internal markets)
(In US$)

FOB price
Price
of CIF price
Imports

Market price

- _..._._1

Output price
Domestic
Price

A

Market price

Note: Complete one worksheet for each industrial component.

- €0t -
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Worksheet 34
Pro)ects related to the industrial components of the system

Status of the project Output Sources of financing 2 | Maturity period Amount

(mark with an X) increment (in USH)

q
out during the

year

cc-operation
ie

location

(Place and region)

N ISIC Classification

possibilities
Feasibility
Final study
Incresent in the
number of jobs {¥o.)
international
International

& 1 year
1 - 2 years
3 -5 years

> 5 years

Tota’
0 be carr

Preliminary
study

study

Studv of
Execution
Quantity
Value
Government
Private
domestic
Private
Immediate

-
«

311 Food manufacturing

3 Beverage industries

314 Tobacco manufactures

321 Manufacture of textiles

322 Manufecture of vearing apparel
except footvear

324  Manufacture of fiotvear

331 Manufactura of vood and vood and
cork products,except furniture L

332 Manufacture of furniture and fix
tures, except primarily of metal

341 Manufacture of paper and paper
products

2 Printing, oudlishing &:3 allied
industries

- 351 Manufacture of industrial

chemicals

352 Manufacture of other chericel
products

353 Petroleum refineries

354 Manufecturs of miscellaneous
products of petroleum and coal

355 Mapufacturs of rubber products

356 Manufacture of rubber products
not elgevhere classified

362 Manufacture of glass and xlass
products

369 Manufacture of other non-
metallic mineral products

371 Iron and steel basic industries

391 Manufacture of fabricated metal
products, except machinery ard
equipment

382 Manufacture of machinery
excent electrical

333 Manufacture of electrical machi-
nery, aoparatus, appliances and
supplies

334 Manufasture of tranaport
equl ment

390 Other manufacturing industries

_r‘o-[_

1/ Each of the specific projects related to the industrial componenta of the aystem must be
enumerated and marked for each ISIC group.

In these column one should consider production oriented products, the amount of the loan,
the rate of interest, the amortizstion period and the years in vhich no payment vill be made,

e
l\
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Worksheet 35a

Industrial services

Name i Ownersbi Supply capecity
Type of Services Locaticn 4 of services®

1. Electric energy

3. Industrial water

1.
2,
3.

&. Professional lerviceT

5. Publicity
1.
2.
3.

® In physical units or other measure indicator of the installed capacity for services.
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Worksheet 35b

Agricultural services

Xharacteristics

. Bame Location Ownership Supply capacity
Typs of servi
—

of services

Contracted services

1. Soil preperation
1.
2.
B.
2. Sowing
1.
2.
n.
3. Pertilizing
1.
2.
a.
b, Pemigation
1.
2.
n.
5. Harvest
1.
2.
n.
6. Storage
1.
2.
n.
T. Transport
1.
2.
B.
8. Veterinary
1.
2.
n.
9. Others
1.
2.
B.

Lease of machinery
and equipment
1. Tractors
1.
2.
B.
2, Agricultural
equipment
1.
2.
B.
3. Pmigatios
equipment
1.
2.
B.
b, Combine harvesters
1.
2.
n.
5. Others
1.
2,
n.

Technical assistance
)

2,

n.
Irrigation
1,

2.

n.

Others

1.

2.

n.

S .
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Vorksheet 36
Costs of services

Unitary cost structure for each firm in the services sector

Components Value

L Direct costs
- ¥nputn
2

N.
— Salaries
1.
2.
N

u. Indirect costs

2.
3.
N.
. Sales costs
V.  Financial costs
V. Administrative costs
Vi. Benefits
Vvii. Total cost

Vviil. Taxes
IX. Price
Worksheet 37
Production series and prices of services
Services
1 2 3 4 5 6
Years

1976 v
Q
v

1977
Q
\J

1978
Q
v

1979
Q
v

1980
Q
2

1981
Q
v

1982
Q
1983 v
Q




Worksheet 38

Projects related to service components

Output $ / Mount
_ ?::::'v::h"::’;e." increment i souraes of finanoing & Maturity peried {in us$)
§
o i P, 3 §
4 v .
- » 9 [ " 3
59|53 g 2 3 § 132 SIENE : 37 |4 SHILHERE
serviees AEERETRE i | g HERERH I H RN
22019% |58 |33 % | ¢ NI ERNEIRE vitt A 35
g |zi |22 |83 | & | & [3 [§ |8¢ 8 |k |E5 |5 a

Injustrial_services

1

Agricultural services

1

ja=
-~

enumerated and marked for each IZIC group.

[1ad
~

Sach of the specific projects related to the industrial components of the system must be

In these colusn one should consider production-oriented products, the amount of the loan,

the rate of interest, the amortization period and the years in vhich no payment vill be

sade,

- goT -




Worksheet 39A
Marketing circuit and phases of the systex's final goods

Phase A . Phase B e Phase C
—> X
—>|Firm 1 P
—>pimz  |——x
'—iliﬂ 3 J———) x
——>|Firm ¥ —->x
Component Z
]
Output of |
final goods
r—>Retailer 1 > \ /o
| >Retafler 2 —> ‘;_3 g
lWholesaler 1 ~——>Retailer N > E ?:
'Wholesaler 2 —> > .;.t"
Wholesaler 3 > > X’
Phase 1 . Phase 2 __ Phase 3 .. Phase b Pooulation _

> Internal consumption seguence
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Worksheet 39B

Marketing circuit and phases of the system's intermediate goods

3> External destinstion sequence of output
Phase A Phase B Phase C
> F - —> —>
—> X
—~[(Fm1_ }——>
zL Firm 2 }————> x
Component W i—)l Firm 3 — > X
Output of ;
Intermedia
Goods
Component 2
] ? Retailer 1 > o .
— . —> t :
Wholesaler 1 g::?ii:: : ad G:t:pi: zo
Wholesaler 2 ——————————— —>
[ Wholesaler 3 |_-~
> - >+ >} -
Phase 1 Phase 2 Phase 3 Phase L
> Internal destination sequence of output >
_ Worksheet Lo
Marketing circuit phases for the most important firms
Internal consmption sequence External coasumption sequence
Phase 1 M21M03 Phese b Phase A Phase B Phase C
Product X
A. Intersal comsumption
1. Wbolesalers
1.
2,
3.
n.
11. Betailers

1.
2.
3.
| 1
3. External consumption
I. BDusiness firms
1.
2.
3
| B

Produet ¥
A. Istersal

3 onsusption

€
Vholesalers

3. Dxternal comnsumption
I. lhduu firms
2,

|
L4 Ce‘-plm one vorksheet each for the marketing of the final and the intermediste goods.
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Worksheet kLl

Quantification of national and international marketing flows in quantity and
value of products for each phase of the marketing circuit

Internal consumption sequence External ¢ ption q
Phase 1 Phase 2 Phase 3 + Phase © Phase o Hnseb!l’hnxec
Quantity
Product X
Value
Quantity
Product Y
Value
Quantity
Product B
Value
|

® Camplete one vorksheet for the marketing of final £oods and one for the intermediste goods.

Worksheet U2

Data of main firms (Example)

et Internal ¢ ption seq Bxterncl ption seq
. Phase 1 | Phase 2 | Phase 3 | Phase b {Phase a |Phase b | Phase ¢
1. l'-e of the firm and place in the circuit ::ﬁ;;
XYZ
2. Geographical location
3. Ownership Private
b, Marketing volume® Product Y

Product X i
8
v
Q
\d

Product ¥

®  Annual dates.




Worksheet L3

Activities undertaken by each of the main firms

Name of the fimm:

Activities

Description

- Resale (sale without transformation)
* to retailers
* for direct consumption
* to industrial or agro-industrial firms
* to vholesalers
* for export

= Classification and grouping

— 8tock and storage

- Packaging

— Re-packeging

- Refrigeration

- Bottling

= Transport

- Sales promotion

- Others

= cIt -




/
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Vorksheet hh

Unitary cost structure characteristic of each firm distributing product X

Costs

Value

Percent -}
age

v.

Vi

vil.

Vi,

X

Price of marketed goods

Direct costs

Invuts
1.

2
3.

n

Salaries
1.

Indirect costs

Sales costs

Administrative costs

Financial costs

Benefits

Total cost

Taxes

Production price

100

X1,

Marketing margin

X—=1=X1
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For the guidance of our publications programme in order to assist in our
publication activities, we would appreciate your completing the questionnaire
below and returning it to UNIDO, Studies and Research Division, Sectoral Studies
Branch, D-2073, P.0. Box 300, A-1400 Vienna, Austria

QUESTIONNATIRE
Methodology for the assessment, programming and management of production and

consumption systems - User's guide

(please check appropriate box)
yes no

I\
~
-~
~

(1) Were the data contained in the study useful?

|

|\
S~
-
~

(2) Was the analysis sound?

(3) Was the information provided new?

|\
~
~—
I\

(4) Did you agree with the conclusion?

|\
~
-
|\

(5) Did you find the recommendations sound? /1 / 17
(6) Uere the format and style easy to read? /_ [:7
(7) Do you wish to be put on our documents . _

mailing list? /7 [/

If yes, please specify
subjects of interest

(8) Do you wish to receive the latest list 1/ L/
of documents nrepared by the Sectoral
Studies Branch?
(9) Any other comments?
Name:
(in capitals) ceesecrecrssesesseccreneorsosanos
Institution:

(please give full address) cevevessssssncsnsnsoevestssennrue

Date: XX R E NN NN NN NN NN AR






