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ABSTRACT

Summary

This paper 'describes a pilot model, NRDM~-2, developed through research conducted at
the American University of Beirut sponsored by the Lebanese Government, the harbinger of
a package of interactive national, regional, and sectoral models to be used to guide
reconstruction and development in Lebanon.

Background

Whereas the immediate obligation of Government after Lebanon's 1975-76 Civil Wor
was to provide emergency relief, it was recognized that national planning was essential if
the rroblems of reconstruction and development were to be solved. The Council for
Development and Reconstruction (CDR) was established with one of its responsibilities being
to prepare o plan that would chart Lebanon's future, In 1977 the CDR began laying the
ground=-work for development planning by commissioning a series of Agenda Papers on the
various sectors of the Lebanese economy and on specific topics of vital importance to
sirategic planning.

In November 1979 an interdisciplinary group of faculty ot the American University of
Beirut (AUB) prepared a proposal, "A Systems Approach to Guiding Reconstruction and
Development in Lebanon. " that outlines a procedure for using System Dynamics models to
generate development scenarios for Lebanon as aids for national, regional and sectoral
planning, The CDR formally endorsed the AUB proposal and the two organizations decided
to involve teams of graduate students and their advisors, first in the development of, and
then in experimentation with, a pilot medel which would serve both as a training taboratory
for them and as o bernchmark for future research. The first team was formed in April 1980
and NRDM=1 wos the result, The next team was formed at that time and the expanded
version of the pilot mode!, referred to as NRDM-~2, is now operational.

Description of NRDM-2

NRDM=2 is structured to accommodate three development orientations:
1) resource development, 2) regional development, and 3) sectoral development. Resource
components include natural resources, land resources, water resources, and human resources
(manpower), Regional development is organized on the basis of rural and urban in NRDM-2.
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Sectors represented in the model are agriculture, manufacturing, business, infrastructure
and government, Obviously, the three orientations overlap. They are also tied together
by two quantities most responsible for material growth: 1) population=including the effects
of all economic and environmental factors thot influence human birth, death, and
migration rates, and 2) capital-including the means of producing industrial, service,

and agricultural outputs. For the purpose of this paper, NRDM-2 is organized as follows:

- Manufacturing (Eqs. 1-36)

- Business (Eqs. 37-69)

= Infrastructure (Eqs. 70-105)

~ Monpower (Eqs. 106-137)

- Government Service {Eqs. 138-171)
~ Agriculture (Eqs, 172-217)

- Population (Eqs. 218~244)

- Utilities (Eqs. 245-254)

- Highways (Eqs. 255-261)

- Housing (Eqs. 262-277)

~ Trade-Energy (Egs, 278-292)

- Socio~Economic Indications (Eqs. 293-306)

These 12 model components correspond to the elements defined by the three rows and four
columns in the accompanying causal diagram,

Uses of the Model

The structural and parametric assumptions inherent in NRDM-2 were distilled
from the series of Agenda Papers obtained by the Council of Development and
Reconstruction from many sources both in and out of Lebanese Government. Like NRDM=2,
the Agenda Papers, taken collectively, is a model of Lebanon. Each of the Agenda
Papers deal with goals involving certain variables and policy interventicns invelving
other variables. To link the goal and policy variables, the authors of the Agenda Papers
have implied an understanding of a complex set of intervening relationships, a system,
Since the prose of the reports is the model representing the system, the Agends Papers
may be thought of as a verbal model . In contrast, the complex set of irtervening
relationships between variables in NRDM-~2 are expressed by equations and it is referred
to as @ mathematical model ., The verbal model of Lebanon contained in hundreds of
pages of Agenda Papers spanning many disciplines can not promote communication and
understanding leading to consensus and it is too fuzzy, static, incomplete and imprecise
to be used for decision making. Thus, in the briefings, seminars and workshops that
evolved in the modeling, system dynamics-has become the language of communication,

The objective aspects of Lebanon's development are contained in the relationships
between the variables, Using the values of the 435 parameters for 1980, the model

" caleylates the values of the variables at consecutive years over a fifty yeor period. The

subjective aspects of Lebanon's development are dealt with in the way the model is used
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to generate scenarios. Four basic scenarios investigated are the following: 1) The
“No-War" Reference Scenario, 2) The No Raconciliation = No Reconstryction Scenario,
3) The Reconstruction Without Reconciliation Scenario, and 4) The Reconstruction With
Reconciliation Scenario. By “No~War" Reference Scenario we mean what could have

been expected in Lebanon over the periad 1980~2030 if the 1975-76 Civil War had not
happened, The term "Reconciliation" refers to the restoration of the government's
autharity as opposed. to the continuation of the present condition of neither peace nor

war, but one of tension, intimidation, terror, violence and sporadic liquidations, fostered
by militias and armed groups. "Reconstruction" refers to a plan unveiled by the CDR in
1979 that has been incorporated into NRDM-2, Private sector needs are reckoned at

LL 9 billion (LL=8.25), LL .8 billion per year for five years starting in 1980 to manufacturing
and LL 1.0 billion per year for five years starting in 1980 to business. It includes

LL 10 billion over five years in the public sector spread among telecommunications, ports
ond airports, highways, and law income housing.

Conclusions
=onciusions

Lebanon is faced with the challenges of national reconstruction, development, and
reconciliation, The response to each is a search for funds, a search for facts, and a
search for compromise, respectively, The premise upon which this study is based is
that reconstruction, development, and reconciliation are not separate technological,
economic, and political problems, but that reconstruction and reconciliation are aspects
of a single development metaproblem, interprated in its broadest sense. Funds, facts
and compromise are necessary conditions for Lebanon's development; they are not
sufficient conditions. Investing funds without impact-sensitive plans, amassing data
unsupported by theories, and negotiating in the absence of precise communication can only
provide illusions of progress. Overcoming physical deficiencies through reconstruction
and reducing the institutional deficiencies os part of reconciliation can both be aided by
eleminating the conceptual deficiencies inherent in the traditional approaches to
development planning, ’
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THE SITUATION

A certain hunter... came one day upon a cave in the
mountains, where he found a hollow full of bees' honey. So
he took somewhat thereof and carried it to the city,
followed by a hunting dog which was dear to him. He
stopped at the shop of an oilman and offered him the honey
for sale... As he emptied it that he might see it, a drop
fell to the ground, whereon flies flocked to it and a bird
swooped down upon the flies... Now the oillman had a cat,
which pounced upon the bird, and the hunter's dog sprang
upon the cat’ and killed it; whereupon the oilman ran at the
dog and killed it and the hunter in turn sprang upon the
oilman and killed him... Now the oilman was of one village
and the hunter of another; and when the people of the two
villages heard what had passed, they took arms and rose on
one another in anger, and the sword continued to play
amongst them until many of the people died... None knows
their number, save God Almighty.

Arabian Nights, Night 528

1l.1. Introduction'

Lebanon, the country is new; Lebanese society is ancient. Lebanon's
current geographic frontiers and political institutions were defined in the
Constitution of 1926 and, except for slight modifications introduced on the
eve of Lebanon's independence in 1943, remain in effect. The social and
cultural characteristics of Lebanese society have -their origins in the ;
Phoeriician, Greco-Roman, Arab, and Ottoman civilizations. The Lebanese
state, with an area of ten thousand square kilometers, and Lebanese society,
with a resident ponniation gf three million persons (and almost an equal
nuhber of expatriates), have a significance in the Middle East and, indeed
worldwide, out of proportion to their size, owing to their role as a vital
link between East and West.

For half a century of statehood, from 1926 to 1975, Lebanon
prospered. Lebanon became the banking and commercial center of the Middle
East, providing services with an efficiency rare.in the developing world.

Fine restaurants and hotels welcomed international tourists and businessmen.
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The country's per capita income, literacy rate, and health étandards were
among the highest in Afro-Asia. Even its democracy, based on a confessional
formula in which the pfesident was a Maronite Christian, the prime'ministef
waé a Sunni Mbslem, and'ﬁhe ‘chamber would cdnsist'of 56 Christians and 43
Moslems; seemed to work even though bearing increasingly less resemblance to
the religious composition of the populafion.

Then in April 1975, a massacre of Palestinian refugees escalated into
a civil war, a conflict between Maronites and MoSléms, Maronites and other
Christians, between right and left ideologies, and between the urban
establishment and peasant immigrants. In 1976, Syrian forces invaded the
cduntry in 6fder to control the conflict and later became ligitimized as the
Arab Deterrenﬁ Force. After a massive invasion of the south in‘1978 by the :
Israeli érmy,.a United Nations peace keeping force was stationed in the
south.. Thus, seeminély without warning, the libgral; democratic, pluraliStic
.edifice‘of Lebanon waé shattered.

Explanations for the sudden reversal of fortunes in ieﬁénan abound.
They raﬁge from external conspiracy accusations placing the blame on regional
and international forces beyond Lebanon's éontfol to.revelations of

ideological and religions contradictions inherent in the system.

1.2. Civil Strife and Anarchy

The result of the chaos of the last five years has left 75,000 deéd
and 10,000 physically wounded. The commercial, economic, and social life of
Lebanese society exists in the shadow of violence and political unéertainty._
Real and potential financial lbsses to‘the year 1980 by the Beirut Chamber of
Commerce ‘and Indusﬁry's tabulation is placed at 21 billion L.L. In terms of

psychological effects on the Lebanese people, the post war years have been .
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- many zones of influence. The area from East Beirut north to Tripoli is

ewen'moreidevastating than the two'years of war. Lastly, and most disturbing

fof all the current state of anarchy is becoming an accepted way of life.-

Today there is not one Lebanon, nor. even two, but a land divided into -

1

dominated by the Faiangist Party. From West Beirut south to the Litani River

" the Palestine. Liberation Organization and its Lebanese leftist allies exert
_'control. In Ras Beirut itself a conglomerate of parties friendly to Syria

»and to the PLO wields authority.- South of the Litani River are: two zones' a

narrow one along the border with Isreal is held by a force of Christian

irregulars led by Major Saad Haddad. The area between this narrow strip and -

-'the Palestinians is inhabited largely by Shiite Moslems and protected by
o United Nations troops. Southeast of Beirut, the Druze leader Walid Junblat,
' 'head of the Progressive Socialist, exercises influence within limits. -The = -

,northern and western parts_of»the country are_held by the'Syrian Army which

has’ remained since 1976

“'In order to govern, the elected Lebanese administration must work

: with ‘the Syrians, the Palestinians, the Falangists UMIFIL, and dozens of
‘otherAOrganizations. “To.further complicate things, many of these forces
.representvother'national interests-~Iraq, Iran, Saudi Arabia, Israel, as well

‘as the United States and the Soviet Union.

1.3. Political Alternatives
. The most serious impediment to sustained economic recovery and social

develoPQent is the government's inability to restore its full authority. It

~appears that three alternatives face Lebanon: (1) perpetuation of the

‘current situation, (2) partition of the country into two or more states, and

(3) national reconciliation. The first option means the continuation of a

condition of neither peace nor war, but one of tension, intimidation, terror,



violence and sporadic liquidations. Most Lebanese obviously oppose this, but
they acquiesce. The aBsegce of an effective central govermment forces them
to rally to militias and armed groups.

The partition option has been strengthened by the political, economic
and demographic developments created by the war and by the entrenched
positions of the ideologically conflicﬁing groups. This option of course has
many variétions depending upon the number of st#tes formed and their
boundaries. For example, one‘possibility would be the division of Lebanon
into two states, omne dominated by Maronites, and the other-by Muslims. This
would create problems for Christian minorities both within the new Maronite
state and throughout thevMiddle East. The new Arab state could not satiéfy'
both the radical socialist parties that have déveloped among the Lebanese
Muslims and the national aspirations of the Palestinians who now live in
Lebanon. The fofmation.of three staﬁes so as to givé the Palestinians a
homeland and the national identity they are fighting for would rob Lebanese
Muslims--Sunnis, Shiites aﬁd Druze alike--ofba substantial portion of the
political and economic power ﬁhey now possess. It is doubtful that both
Syria and Israel would agreé to the same partition férmula even if the
fractions within Lebanon could.

The prefefred opfion is to build a united, independent Lebanén. The
obstacles to developing a formula for accommodating the interests of all.the
rival factions engaged in the ﬁresent division of the country are formidable,
indeed. The greatest asset_that Lebanon possesses in overcoming these |
obstacles is its unique heritage as a melting pot of civilizations.and, due
to the diversity of its sects, a free field for the meeting place of idéas

and beliefs in the exercise of tolerance, esteem, and progress.



THE APPROACH

. Beyond Ghor there was a city. All its inhabitants
were blind. A king with his entourage arrived nearby and
with his army camped in the desert. He had a mighty
elephant, which he used in attack and to increase the -
people's awe... The populace became anxious to learn about
the elephant, and some among this blind community ran to
find it, Since they did not know even the form or shape of
the elephant, they groped slighclessly, gathering
information by touching some part of it. Each thought that
he knew something because he could feel a part... When

. they returned to their fellow-citizens, eager groups
clustered around them, anxious, misguidedly, to learn the
truth from those who were themselves astray. They asked
about the form, the shape, and the size of the elephant,
and they listened to all they were told... The man whose
hand had reached an ear said, "It is a large, rough thing,
wide and broad like a rug"... One who had felt the trunmk
said: "I have the real facts about it. It is like a
straight and hollow pipe, awful and destructive". One who
had felt its feet and legs said: "It is mighty and firm,
like a pillar"... Each had felt one part out of many.
Each had perceived the whole, wrongly.

Tales of the Dervishés.

‘2.1, Picking up the Pieces

bRebuildiﬁg,after any war is a'long and difficult uﬂdertaking. It is
’g§en more,difficulf whén,there is political uncerféinty and physicgl
'iﬁsecurity. The firstvobligation of the Government was to provide emergency
relief--feed those who were hungry, find temporary housing for the _
 di§posséssed,‘and treat the.mAny wﬁo were sick and injured. As a massive
emérgency efforts ended, emphasis turned from'problems of relief and
~reﬁabi£ation tobreconstruction and developgent.

Gévefnmental response to the consequences of the 1975-76 war has
tﬁken two main forms: (1) an attempt to help settle various immediate
éébnomic issués such as creditor-debtor relationships and the provision of

some funds for reconstruction purposes in the private sector, and (2) the

establishment of the institutional framework considered necessary for future



socio-economic planning. Recognizing the long-range importance of the
‘latter-—forward planning-—the Government quickly established its Council for
Development and Reconstructionb(CDR) in late January 1977, even before full
scale relief efforts were underway. The responéibilitigs given the Council

. were extensive, but ranking above all others was the obligation to ﬁrepare_an
overall, comprehensive dévelopment plan that would chart the direction,

scope, and composition of Lebanon's future.

2.2. The Agenda Papefs

| The CDR approached its post-war development planning tésk by
comﬁissioning a series of "Aggnda Papers" on the vafious sectors of the
Lebanése economy, and on specific topics of vital importance to strategic
planning. Suggested Agenda Paper topics included the following: hoﬁsing,
telecommunications, transport, roads, potable water, Beirut city center,
airport, séaport, agriculture, education, health; tourism, industry,
repatriation of skills and capital, fole of privéte sector, rural-urban
balance, incomes policy, fiscal reform, delivéry of social services,
édministrative reform,_culture, energy, manpoWer, and the transfer of scieﬁce
and technology. The purposes, as expressed in an advisor's memorandum, were
as follows: '"They will form’the framework for a position paper on the
Government's planning objectives to be suBmitted to the Council of Ministers
in June, 1978; they will érovide a basis for systematic and more detailed
studies; and they will assess, after discussions with representative groups
the degree of consensus on policy goals".

The Agenda Papers were-prepared and submitted to the CDR. The CDR

had reasoﬁ to be grateful for the serious effort put into most of the papers
without compensation for the authors. However, while each author has

presented a faithful perception of a part of the system we call Lebanon, the



,'overall“picture formed is.as misleading as the blindmen of Ghor's description
of thezelephant. :Since the approach to'dev¢1°?m¢n£”P1§ﬁniﬁ8fQ?éM?;ified is
not:an‘illogical approach; not even’anhuncommonyone’for‘that;matter, the
metaphor is less afcriticism'of the CbR‘thaniit‘is'an'indictment of“the -
-fdevelopment planning state of the art What is needed is a way to synthesize

: many isolated, incomplete perceptions of national development into a jl;i

-complete picture.' R

2;3.. Systems Approach

The reconstruction and development of Lebanon requires some form of
"systems approach. Even for simple interventions associated with small :
f‘projects, the factors that will determine the outcome must be: identified
ftheir_relationships-must be established, and-secondary‘effects anticipated.
»fﬁInHLehanon'we are talking about a massive intervention of'very'large-projects-
"‘with consequences that can easily be overlooked because they are incidental
_to the projects themselves. The unfortunate experiences of the United StateS»
.with low income housing and highway programs, and of many countries with
irrigation projects and multi purpose dams are familiar examples. Systemic_
thought is needed. . |
In November l979 an interdisciplinary group of faculty of the
':American University of Beirut (AUB) prepared a prOposal "A Systems Approach
to Guiding Reconstruction and Development in Lebanon," that outlines a
'procedure for using computer simulation models to generate development
v scenarios for Lebanon as aids for national, regional and sectoral planning.

The CDR has formally endorsed the AUB proposal and the two organizations are
working together at the administrative level to obtain funding for this
comprehensive modeling effort. While there is optimism that the necessary

external support is forthcoming, it was recognized that the development of a



" dynamic computer~based planning and decision-aiding insﬁrumentality‘could not
be deferred indefinitely in anticipation of donof funding., It was decided to
involve teams.of students, first in the development of, and then in the
experimentation with, a pi;ot model which would serve both as a trainihg

laboratory for them and a benchmark for future research.

2.4, Research Contract

In the summer of 1980 on agreement was entered into whereby'the
Republic of Lebanon, acting through the CDR, would grant AUB a sum previously
graﬁted to the CDR by the U.S. Agency for International Development, to
develop a pilot model, the harbinger of a proposed package of interactive
national, regional, and sectoral computer models to be used for the
reconstruction and rehabilitation of Lebanon. The following main guidelines -
set forth the overall plan of action agreed upon by the parties:

Phase 1: The development of NRDM (National Reconstruction and
Development Model), an operational computerized simulation
model of Lebanon.

~ Phase 2: The performance of sensitivity analysis and calibration of
parameters for three basic scenarios, identified as follows:
(1) the "no War" Scenario, (2) the "Reconstruction Plan"
Scenario, and (3) the "No Reconstruction Plan" Scenario.

Phase 3: The preparation of the final report completely documenting the
pilot model NRDM to serve as a training manual for CDR
personnel and AUB students.

The calendar of program implementation was to be of a flexible nature
with the general strategy; taken from the Grant's terms of reference, to
include the following steps:

Phase 1: Ending February 1981. The implementation of NRDM on the

' American University of Beirut IBM 370 Computer and the-

training of six AUB students in the use of the model who will
be available to the CDR for hiring upon their graduation.



Phase 2: Ending May 1981. The training of an additional 6 to 12
G- oo gtudents in the use of the model. These students will be
graduate students who will use this project in partial
o fulfillment of their degree requirements at :AUB,
Phase ‘3¢ Ending August 1981. The complete documentation of the model
in a final report which can serve us a training manual for CDR
" ‘personnel and AUB students interested in extending their
"researeh.

Seven students worked on Phase 1, the first version of the pilot
model which came to be referred to as NRDM—l. Under Phase 2 it was possible
not only to perform sensitivity and policy analyses but to extend the model,
:,tahd.this_improved version is called NRDM~2. Twelve students participated on
- this phase in~partial‘fulfillment.of Master Degrees. Phase 3 is the Final

’l.Report which is summarized in this paper.
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THE MODEL

He himself, Hermes said, would give Perseus a sword to
attack Medusa with, which could not be broken by the
Gorgon's scales. This was a wonderful gift and yet,
thought Perseus to himself, what use was a sword when the
creature to be stuck by it could turn the swordsman into
stone before he was within stricking distance. Then Athena
took off the shield of polished bronze that covered her
breast and held it out to him. "Look into this when you
attack her", she said, "and you will be able to see her
‘reflection, and so avoid her deadly power". With these,
Perseus sped to the hall of the Gorgons. In silence set
two of the sisters,--"

"But a third woman paced about the hall

And ever turned her head from wall to wall

And moaned aloud, and shreiked in her despair;

Because the golden tresses of her hair

Were moved by writhing snakes from side to side,

That in their writhing oftentimes would glide

On to her breast, or shuddering shoulders white;

Or, falling down, the hideous things would 1light

Upon her feet, and crawling then would twine

Their slimy folds about her ankles fine.

This was Medusa. ’

The Classic Myths
~3.1. Need for a Model

Richard Mason described mankind's preésing problems as possessing a
Medusan qﬁality about them. This certainly applies to Lebanon's which are
difficult to formulate, dangerous to embrace, and paralyzing to confront.
Policy makers are, undefstandably, reluctant to face the issuesvhead-on.
They, asimode:n day Perseuses, also need shields. .Models that cast realistic
images of the real world can serve as those shields. A system dynamics model
of Lebanon that can be used for guiding reconstruction and development will

be described in this section.

3.2. Forms of the Model

NRDM-2 is a model of Lebanon. It was distilled from the Agenda
Papers which; taken collectively, is also a model of Lebanon. Each of the

Agenda Papers deal with goals involving certain variables and policy
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,interventions involving other variables.: To link the goal and policy
variables, the authors of the Agenda Papers have implied an understanding of
7a complex set of intervening relationships, a system.» Since the prose of the
ireports is the model representing the system,'the Agenda Papers may be "' o
| thought of as a verbal‘nodel. In contrast, the complex set of intervening
v:reiationships’betweenivariebles‘in¢NRDMf2 ere‘expressed'hy equations and it |
is?’_réferiéd to a8 a mathematical model. ‘The verbal model of Lebanon = -
.'c:;f;:aihéa» in hundreds of pages of Agenda papers spanning many discipiines can
'not4pronote’coﬁmunieétion'and understanding‘leaeingfto'consensns’and‘it is &
'itooifuzéy}’stetio;'1nconp1ete and imprecise to 'be used for'decision‘naking;
Nﬁﬁﬁ#2icanfbe represented on a single page in the form of a "causal diagram"
"displeying theiintervening relationships between goal and policy variables
(see‘Fig. 3.1).
‘ The causel diagram in Fig. 3.1 not only facilitates writing the
v equations that permit one to perform the arithmetie'tasks that will trace
_Lehanonfs'development through time (see Appendix A for the nodel_equations
- and Appendix B for the identification of parameters), but portrays a
'jgestalt-like statement of the Lebanese socio-economic National development
‘system in its own right. The significance of this graphic gestalt in the
modeling paradigm is that it takes us out of a communication cul-de-sac
‘providing e common vocabulary and structure of reasoning between individuals,
professions, specialists, administrators, end cultures., Because of the sense
.of'fragmentation and isolation conveyed by the Agenda Papers prepared for the
CbR, the communicative ability of NRDM~2 is as important as its seientific

'rigor.
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3.3. Overview of the Model

NRDM~-2 1is structured to accommodate three devélopment orientations: &)
resource development, (2) regional development, and (3) sectoral development.
Resource components include natural resources, land resources, water
resources, and human resources (manpower). Regional development is organized
on the basis of rural and urban in NRDM-2, Sectors represented in the model
are agriculture, manufacturing, business, infrastructure and govermment.
'OBviously, the three orientations overlap. They are also tied together by
two quantities most responsible for material growth: (1)
population-including the effects of all economic and envirommental factors
that influence human birth, death, and migration rates, and (2)
capital-~including the means of producing industrial, service, and
agricultural outputs. For the purpose of this report, NRDM-2 is organized as
follows:

- Manufacturing (Eqs. 1-36)

- Business (Egqs. 37-69)

- Infrastructure (Eqs. 70-105)

- Manpower (Eqs. 106-137)

- Government Services (Eqs. 138-171)
- Agriculture (Eqs. 172-217)

- Population (Eqs. 218-244)

- Utilities (Eqs. 245-254)

- Highways (Eqs. 255-261)

- Housing (Eqs. 262-277)

- Trade-Energy (Eqs. 278-292) :
- Socio~Economic Indicators (Eqs. 293-306)

Many of the sectors in NRDM-2 can be thought of as elements in a
national account. The national account is concerned with the measure of
aggregate product origiﬁating within some geographical area, in this case
Lebanon, so that a picture of economic performance can be gained.

The end result of economic activity is the production of goods and

services and the distribution of those goods and services to the members of

society. The most comprehensive measure of national output is the gross
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national product;.usuallvmabhreviated\GNP. It isjtheivalue”of:all goods'and -
o Services produced annually in the nation. The tashkof'estimating thedéNP |
'however, is not merely adding up the value of all output because that would o
J:}_be double-cOunting. In NRDM—Z the ,value-added" method is used’ because in a
hcomplex society like Lebanon, there are very few final outputs produced

solely by one industry. The final value of any product is created by a

’large number of different industries, each firm buys materials or supplies

: ifrom other firms, processes or transports them, and thus adds to their value.

There are four major components of GNP, each representing a final use
of GNP consumption, investment, government purchases,band net exports.

Investment refers to that portion of the final output which takes the form of "

' additions ‘0 -0F- replacements of capital Government,purchases-of goods and - -

e ,_services are a second component of GNP. In-addition, government makes other

xpenditures,’ transfer payments s which do not represent the purchase of

B “output and are consequently excluded from GNP Consumption refers to the

portion of nation s output devoted to meeting consumer wants._‘Net exports,'v " :

exports minus imports of goods and services, are a final use of GNP and must '
dhe.included in our total. In NRDM-2, three of the four major‘components are
' grouped under the heading of GDP for gross domestic’product: consumption,
investment; and government purchases; It is evident, then, that the GNP is
’the;sum of the GDP plus netfexports in the model.

::For purposes of national income analysis, GNvatatistics.are

: subdivided into‘mutually exclusive, collectively exhaustive categories. The,
most commonly used scheme for subdivision is that based on the International
gtandard Industrial.Classification (ISIC). The nine major ISIC categories

are listed in Table 3.1.



15

Table 3.1 International Standard Industrial Classification

Code Classification and Description

Agriculture, hunting, forestry, and fishing
" Mining and Quarrying
Manufacturing
Electricity, gas, and water
Construction
Wholesale and retail trade, restaurants, and hotels
Transport, storage, and communication
Financing, insurance, real estate, and business services
Community, social, and personal services

WO OO~ W LW

Each of the nine ISIC economic output di?isions in Table 3.1 is
associated with a particular capital stock in NRDM-2. In our model the
agriculture sector provides most of the output in the first ISIC division.
The NRDM-2 manufacturing»capital stock provides the output in ISIC divisions
2 and 3. Business cépit#l in the model is associated with the activitieé
listed under ISIC divisions 6 and 8. The infrastructufe sector in the model
corresponds to ISIC divisions 4 and 7, and the government services sectorlto

ISIC division 9.
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THE' SCENARTOS

ol ee o e el "L don't understand you', said Alice. s !'it's .

) dreadfully confusingX%" ''That's the effect of living

e . backward, ''the Queen said kindly; "it always makes one a
little giddy at first..."

"Living Backward%" Alice repeated in great
“astonishment. - ‘"I never heard of such a .thing". -

“© .7 ",..but there's one great advantage in it, that one's
memory works both ways, '"the Queen continued, ignoring
Alice's interruptionm. : .. S e g

4 S "I m sure mine only works one way, ' ‘Alice remarked. -
"I can't remember things before they happen ‘

"It s a poor sort of memory that only works backward".
“.the Queen concluded.. .

Through . the Looking Glass . .

&

e 4.1, Introduction _

| Most development planners approach the task of designing the future
with the naivete of Alice in anderland. As we study the dialogue between :
'“Alice and the White Queen, we begin to understand the Queen s lack of |
: enthusiasm for a memory that only works backward"' No less an authoritydé'
_vthan Webster vindicates her in his definition of memory as the power or
iprocess of reproducing what has been learned the persistent modification of>
structure or behavior resulting from activity or exgerience In this
‘ section we shall discuss the utilization of a technique called ' scenario.

analysis which permits one - to "learn and to gain 'experience’ from the

future in much the same manner as ome does from the past.

4:2,. Generation of Scenarios
-In the research we generate three variants of possible: future. . -
configurations of Lebanese development activity, or three 'scenarios".

Scenarios are attempts to describe future changes in the state or condition
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of a social systeg—-in this case, Lebanon. One of the scenarios has been
dubbed the "No-War" Scenario. In this scenario the Lebanese economy is
assumed to.preserve in the fgture the pattern that existed in 1975 before'the
Civil War. The other two scenérios take conditions as they existed in 1980
as the 1nitia1‘state of the system with the difference between the two being
whether or not there is a formal reconmstruction effort. These are referred
to as the "Reconstruction Plan" Scenario and the ”No Reconstruction Plan"
Scenario. |
The three scenarios which cover a fifty year period starting from the
present are expressed graphically to facilitate comparison. Speéifically,
the more than 300 variables of NRDM-2 have been weighted and condensed into
31 indicators representing fourteen socio-economic domains: human resources,
wealth, distribution of wealth, government and politics, health, education,
housing, land resources, agriculture and food, communicatioms, transportatiqn
water resources, energy resoﬁrﬁes, and pollution. The 31 indicators, in
turn, are weighted énd combined linearly to produce an overall measure of the
quality of life.
The development indicators selected for aiding in scenario analysis

. are summarized in Table 4.1. 1In Table 4.2 the values assigned to parameters
in NRDM-2's equations in order to generate the three scenarios are given.

For example, the values in the first columm are base& on the CDR five-year
plan that was unveiled in 1979. This plan has been interpreted as follows.
Private sector needs are reckoned at 9 billion Lebanese pounds, 0.8 billion
per year for five years to manufacturing (Equation 26) and 1.0 Eillion per
year for five yeérs to business (Equation 59). It includes 10 billion
Lebanese pounds over five years in the public sector spread among

telecommunications (Equation 92), ports and airports (Equation 98), highways
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' IABLE 4.1 DEVELOPMENT INDICATORS FOR COMPARISON OF PRINCIPAL SCENARIOS

INDICAIOR AND CATEGORY f“’* e * VARIABLE - ‘EQ NO. * FIG. NO.
- HUMAN RESOURCES _ R SR CL e
- 1. Natiomal Population T A LS . ) -3 '*"h~220**m**“ 4.2
2. Percentage of Population Urban - - POPU 370 4.3
‘3. Annual Natural Population Increase ANPT 308 4.4
4. Percentage of Population of Working Age TH»PPWA P 309 EE L 4,5

5. Gross National Product - GNP 291

4.6
6. National Per Capita Income '“"-'“'”‘*=¥"“'NPCI'¢v~-f’222 R T
~ 7. Population Density ~ *° -~ ~“'v. " POPDEN - - 310 i i7:4.8
8. Trade Balance Percentage of GNP - TBPGNP 311 4.9
~ DISTRIBUTION OF WEALTH v ;
9. Percentage Unemployment - = = - © PUNEM ** . 312> 70704010
10. Relative Rural Income. " el DoRRI S s 228 4,11
. 'GOVERNMENT AND POLITICS :
ll. Budget as Percentage of GNP~ -~~~ -~ BPGNP S 315 e i R2
12, Govt. Transfer Payments as % of GNP TPPGNP 316 4.13
. HEALTH . ' S
13. Population Per Physician PPP ¢ 2950 0 -t 4,14
14. Percentage Health Subsidized PHSUB 317 4,15
.. EDUCATION '
-15..-Adult. Literacy - ALT 302 4.16
16i Percentage Education Subsidized PESUB 0319 - 4.17
17. Average No. Rooms Per Person . ANRPP 300 4.18
18, Dwelling Unit Difficiency SR ~ - DUD sl 268t 4,19
©. " LAND RESOURCES ' }
19. Urban Population Density =~ * - =~ S UPOPD -~ 321 - - 4.20
20. Average Farm Size , AFSIZ 322 4.21
-~ AGRICULTURE AND ‘FOOD ' R : I AR
-»21. Food Per Capita FPCC 323 4,22
'22 " Percentage Ag., 'Land Irrigated o - ~PALT - - 324 . 4,23
. COMMUNICATIONS '
‘23. Television Sets Per Capita - ... TSPC 17325 S 4,26
: 24. Cinema Attendance Per Capita CAPC 326 4,25
© " TRANSPORTATION : ' o N R ’
25. Motor Vehicles Per Capita MVEC 297 4.26
26. Highway Density : : HWYDEN - 328 = -~ . 4,27
 WATER RESOURCES |
27.: Surface Water Impoundment Capacity Per © SWICPC - 329 4,28
28, Water Demand Supply Ratio WDSR 82 : 4,29
'~ 'ENERGY RESOURCES" e o -
29. Per Capita Energy Consumption PCEC 296 4.30
30. Fuel Imports as Percentage of GNP - FIPGNP 330 4.31
~© .. ENVIRONMENT .. =~ =
31. Pollution Ratio _ POLR 17 4.32

32. Quality of Life - -~ - - ‘ L QOL 33k - 4.33




TABLE 4.2 PARAMETER SUMMARY FOR SCENARIO ANALYSTS
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Parameter Values for Three Scenarios

Reconstruction No. Reconstruction No 1975-76
Eq.No. Parameter Plan Plan Civil War
1.2 MCN 4 .8E9 4 .8E9 8.0E9

25.1 MPIX .40 .20 .40

25.2 FMPIY 45 .20 .40

25.3 RECPEF 5, 50. 0

26,1 RIMC .8E9 0 0

27.2 NMN 3000 3000 . 6000

28.2 DMN 3000 3000 0

35.1 MRP 600 60 0

37.2 BCN 18.0E9 18.0E9 24,0E9

58.1 FBPIX .35 .25 .35

58.2 FBPIY .40 .25 .35

59.1 RIBC 1.0E9 0 0

60.2 NBN 20000 20000 30000

61.2 DBN 10000 10000 0

68.1 BRP 2000 200 0

70.2 EUCN 1.0E9 1.0E9 1.289

78.2 WJICN 1.0E9 1.0E9 1.289

86.2. TCCN .5E9 .5E9 1.5E9

92.1 RITCC .44E9 0 0
- 93.2 ITFN 1.0E9 1.0E9 1.5E9

98.1 RIITC .1826E9 0 0

99.2 LTFN 3.0E9 3.0E9 4.5E9
104.1 RILTC .485E9 0 0

108.1 FMPGX .05 .03 .05
108.2 FMPGY .05 .03 .05
112.1 FBPGX .10 .05 .10
169.1 RILIHC .10 .05 .10
224.1 RNPCIN .894E9 0 0

255.2 HLKN 3.6 3.6 4,8
258.1 HCCMT 1.284 1.2E4 : 1.8E4
262.2 UIDN .9/.9/1/2/10/40 .9/.9/1/2/10/40 .9/.9/.9/1/8/25
263.2 LIDN ~ «75E6 .75E6 1.0E6
270.1 DCCMT .7/.8/1.2/2.5/5/10 .7/.8/1.2/2.5/5/10 .7/.8/1/2/4/7
287.2 - MYN 250000 250000 300000

36.1 FMOGC .055 .05 .05

69.1 FBOGC .105 .10 .10




(Equation'1040,:andaloweincome-housing-(Equation.169): :Eor;thevpurpQSQcof

]this study.i was assumed thac private sector: needs were supplied by loans

paid ti_Government (Equations 36 and. 69) which- dn turn invests

n:irrigation (see Equation 217)

manner is which the 3 futures ‘can be compared using development

'indica ors is illuatrated in ‘Figs. 4.7, 4.11, 4. 32 and 4. 33.;

20
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THE POLICIES

I am not ignorant that many have been and are of the
opinion that human affairs are so governed by fortune and
God, that men cannot alter them by any prudence of theirs,
and indeed have no remedy against them; and for their
reason have come to think that it is worth while to labor
much about anything, but that they must leave everything to
be determined by chance.

I think it may be the case that Fortune is the
mistress of one half our actions and yet leaves the control
of the other half, or a little less, to ourselves. And I
would liken her to one of those wild torrents which, when
angry, overflow the plains, sweep away trees and houses,
and carry off soil from one bank to throw it down upon the
"other. Every one flees before them, and yields to their
fury without the least power to resist. And yet, though
this be their nature, it does not follow that in seasons of
fair weather, men cannot, by constructing weirs and moles,
take such precautions as will cause them when again in
flood to pass off by some artificial channel, or at least
prevent their course from being so uncontrolled and
destructive. '

The Prince

5.1. Introduction

On April 28, 1981 Is:eali jet fighters shot down two Syrain
helicopters over Lebanon. In response Syria brought ﬁp lethal Soviet-made
SA-6 surface-to-ailr missiles to counter the threat. As Syria and Isreal
braced for a violent showdown that could bring war to the region once
again--~and one, moreover, that conceivably could drag in the superpowers--the
U.S. and the Soviet Union moved swiftly to restrain their respective allies.
Caught in the middle, as always, battered Lebanon anxiously waited for others
to settle its fate. Nothing could underscore more dramatically the
flimsiness of Lebanon's grip on its own destiny.

We have introduced this sectioi with one of Niccolo Machiavelli's

admonitions to his Prince. The message 1s clear: Fortune helps those who

help themselves., Dr. Salim El-Hoss as Prince Minister of Lebanon echoed this



sentiment in an eloquent, inspiring address at the llOth Commencement:

,’4‘ P25

American'University:of Beirut: o

".ouwe should not cajole ourselves into: believing that a conspiracy was
l the sole cause of our crisis, and be blinded by it to the existence of

other factors. If we were to do this, we would deserve the accusation:

of those who say that the Lebanese crisis has produced many lessons, but

e it has failed to produce those who can heed them. Let us then pause a

or

while and give a little thought to our affairs. In the: days when we

v were at the apogee of our fortune we were not superior to other, any

: more than today, in our decline, we are more abject than others.

eraterday, the intoxication of success prevented us from perceiving our
shortcomings and ftom foreseeing the pitfalls that were lying in wait
for us; . today, the humiliation of our decline should not similarly

'prevent us from seeing those virtues that are ours and from striving to

regain our ‘health and well—being."

D42, Knowledge.and Development

of all the problems of human affairs, those associated with national

'development %reithe most perplexing. The evolution of theories of

ocio—economiciéevelopment is a fascinating story of intellectual

?inventivenesséand ideological self-delusion. Why is it that there aren't

ignificant correlations between development and mild climatic enyironments
.or between development and a abundance of natural resources? lt is evident
‘that'some countries have "played their cards" better than others.

Development is a metaproblem~~one that crosses disciplines, is
value-ridden, and requires trade-offs between competitive ends. In combating

the development metproblem, there is no weapon more potent than knowledge, no.
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panacea more'éffectivebthan the understanding that knowledge can bring. But
what kind of knowledge?

Consider the evolution of civilization: Im primitive societies, the
existing systéms were these arising in nature and their characteristics were
acceﬁted as devine and as beyond man's comprehenéive and controi. As
industrial societies emerged, socio—~economic systems became so complex and
their behavior so confusing that they were attributed to random, irrational
causes. Development was a matter of luck, and luck was looked on as a loviﬁg
moﬁher with too many children to attend. Gradually over the past century it
has become clear that a barrier to achieving development is the fragmentatioh
Qf knowlédge and our inability to structure it.

Whereas there has been exponential grﬁwth in fundémental'knowledge of
the environment and society, there is a scarcity of knowledge c0ncerﬁing the
design and operation of the'éysﬁems using this kﬁowledge. While human
capacities to shape the enviromment and society are rapidly increasing;

. policymaking capabflities to use these capacities are not. For example, we
can create a gene in a test tube reflecting our understanding of the.basic
secrets of the life process, while at the same time we cannot handle the
population explosion, a manifestation of the most primitive biological urge.
It is the growing gulf between the capacity to control the environment and
society, on one hand, and the knowledge of how to design and operate our
societal meta-control systems so they can use these capacities, on the other

hand, which constitutes the major obstacle to development.

5.3. Policy Experiments

Armed with the knowledge that we have in NRDM-2 the capability tb.
observe the time paths of hundreds of socio-economic variables over the next

50 years of Lebanon's future, we are about to do what all development
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‘planners ‘would like to be able to do: to see what the next 50 years would
look like if any of several variations in the Reconstruction Plan Scenario
~ are substituted. This will be 1llustrated by testing two hypothetical

.lpoiicies>identified as a Taxation Policy and a Zoning Policy.

Taxation Policy. Traditionally Lebanon has tended to'pursue a policy

favorable to private interests~-laissez faire. But if soclal justice is to
accompany physicai and economic reconstruction, it is doubtful that needed

i

social programs in the fnture can be undertaken without a budget fueled by
» taies. To show how we use NRDM-2 to experiment with various tax policies,
*two computer cards were changed and a simulation run was:made. Specifically,
.the parameter FMPGX, the Fraction of Manufacturing Product to Government:
after Reconstruction which is Equation 108.1, was made equal to .10, and the
: parameter'FBPGX, the Fraction of Business Product to Government after
.Reconstruction which is Equation 112.1, was made equal to .15. Recall from‘
Table 4.2 that under the basic Reconstruction Plan Scenario the ‘values used
for these two parameters were FMPGX = .05 and FBPGX = .10. Referring to
_Table 4,2, note that the two‘fractions during the period of recomstruction K
'would remain .05 and .10 respectively Thus, the tax increase would take
effect after the formal reconstruction period. One result of this computer;
‘run is presented in Figure 5.1, To facilitate evaluation and compariSon’toﬂ
the basic Reconstruction Plan Scenario of this modified plan, some of the

same development indicators employed for comparison of the three principal

scenarios in Table 4.1 are used. & v a

Zoning Policy;f Zoning decisions determine the supply of land

available for various socio-economic activities.. In Lebanon zoning is an ;ﬁi

unexploited policy instrument.v The amount of land and its use influence sdéﬁ
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.th{nggigsrghe‘present and futﬁre housing market, population mix, economic
g:gwth,_gmployment conditions, and envirommental quality. Since a. country
gqgtyl;ve with its zoning decisions for decades, local decisions affecting
‘ ;ggq uge should be made in the context of the total national system. Land
zoningvpolicy tests afford a basis for accomplishing this. To illustrate
btﬁis cap;Biiity;’fduf parameﬁers in the modél'wefé chéﬁgéd éé

indicated below: | |

Normal Present

Parameter o : . - . Value Value

" Name ' Description Equation (ha) (ha)

LM Land Zoned for Manufacturing 31.2 4500 6000

.. LZB . Land Zoned for Business . 64,2 ~ 8000 10000
"LZH ~ Land Zoned for Highways ' 256.2 1500 2000

. LZD . Land Zoned for Dwellings 269.2 10000 12000

Tpg_iqucts;of the present policy values on selected development indicators

are shqwnvin Figure 5.2. » o ‘ - : . f

5.4 'SéﬁSitiV1ti‘to.Exgggnous Factors
 In addition to policy experiments, additionél expériments can be
'péfforméd with NRDM-2 to try to ascertain the potential_éffecfstbf factors

such as fuel costs and world economic development that are beyond'Lebanon's

COﬁtrol.

National Cost of Fuel, NCF. This variable in NRDM-2 is defined in | f
Egs.. 285 and 285.1. Translating the equations from mathematics to English:
the present coét of fuel in Lebanon is taken as 750 LL per TOE (Ton-0il-
-Equivalents) and that it increases steadily to 2500 LL/TOE in the year 2030.

How good is this assumpfion?‘ How critical is it?
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) Fortunately it is not the task of this research or‘any‘research to
forecast the values of its exogenous variables, but only to understand thef
effects of varying forecasts on important national development indicators.h
The effects of a steady state value in 50 years for the exogenous variable;

' NCF that is twice that assumed originally in NRDM-2 is shown in Figure 5 9

' for selected development indicators. .

 World Per Capita Income, WCI. As in the case of NCF, above, WECI is

treated ‘as a time-dependent exogenous variable. It is defined in Eq. 221.
'Thewsignificance of WPCI in the model is that it is a principal determinant o
of the Emigration Rate, ER (Eq. 235). The higher world per capita income
with respect to the national per capita income in Lebanon, the greater the
number of Lebanese that will leave each year, according to the assumptions in
the model.

C If we accept a recent report, "Global 2000", our projection for WPCI
is:NRDM—Z is too'low. An experiment was designed based on almost doubling

WPCI so that‘itvreached‘2300_LL/yra,in 50 years. A comparison of the outputs

based on the two alternative forecasts.for WPCI is summarized in Figure 5.11.
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THE SKEPTICS
Things being thus ordered, he would defer the

execution of his designs no longer, being spurred on the
more vehemently by the want which he esteemed his delays
wrought in the world, according to the wrongs that he - .
resolved to right, the harms he meant to redress, the
excesses he would amend, the abuses that he would better,
and the debts he would satisfy.  And therefore, without
acquainting any living creature with his intentions, he,
unseen of any, upon a certain morning, somewhat before the
day, armed himself cap~a-pie, mounted on Rozisante, laced
on his ill-contrieved helmet, embraced his target, took his
lance, and by a postern door of his base~court issued out
to the field, marvellous jocund and content to see with
what facility he had commenced his good desires.

DON QUIXOTE

6.1 Introduction

We are at the dawn of a new era--an information systems age thét will
change forever the way the world works, plays, travels, and even thinks.

Just as theAindustriai re§olution dramatically expanded the strength of man's
muscles and the reach of his hand, so the computer reﬁolution will'magnify
bthe power df his brain. But unlike the industrial revolution, which depends
on finite material and enérgy resources, the new information systems agé will
be fired by a limitless resource-~—knowledge.

The driving force behind the revolution lies in fundamental
developments in computervtechnology--ranging from silicon chips eched with
powefful circuitry on the hardware side to interactive problem-oriented.
languages on the software sidg.b The>result is a problem-solving aid of.
enormous potential. Because of these developments, systems analyst have
begun to approach the public decision makers with computer models to permit
him to understand the future implications of present decisions and policies.‘
It would appear logical that any such tool which could add rigor and scope to

analysis and understanding would be wholeheartedly embraced. The question
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ravidly espoused?- The answers range from skepticism that such grand iy

6.2?iEnemies of the Systems Approach

I

In order to understand why the world 8 leaders have not more rapidly ;f

‘responded to computer modeling as tools for development planning, we must :

first appreciate the fact that they're not "in" the systems approach but
rathhr live and decide "outside" it. Churchman has gone so far as to coin (;;
the.. idea of the "enemies' on the systems approach—-approaches to human lifem
;that :are not comprehensive, holistic, or rational. -His: sword falls on the ;
jhumanities as he singles out politics, morality, and aesthetics as entities
that‘have in common ‘a tendency of rejecting the reality of the whole system
in 1ieu of single~minded; short-sighted;ﬁpiecemeal approaches. , }'p

Far more formidable than the humanities as foes of the system :
iapproach and their offspring, large-scale interdisciplinary computer models,
are the management and academic establishments. While politics, morality and:'
aesthetics are merely implausible enemies, modern management and education
are&implacable adversaries.

: One of the paradoxes of the "traditional approach" to problem solving
islthat in spite of the rapid pace ofktechnological change and growth in
fundamental knowledge, solming contemporary problems using the traditional
app;oach has not oeCOme easier. The reason is overspecialization--the |
-tendency for professionals to narrow. their focus and for scientists to
compartmentalize their knowledge. The results were inevitable: (1) within
disciplines, there is needless replication of research and duplication of

effort; (2) between disciplines, we find authors tending to differentiate
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their findings with contrived superficiality rather than contributing to the
unity of science; and (3) throughout the professions and the scientific
disciplines, there is a lack of social concern simply because thg social need
rarely expresses itself in a fofm to which the specialists;'knowledge ié

simply and directly applicable.

The traditional approach to problem solving is inadequate because it
is based on a philosophy.that is knowledge-oriented, rather than
problem-oriented.  Problems ére framed intellectually as philosophical
questions and pragmatically as merely technological deficiencies. As to the
latter, the myth of the technological fix was exposed during and the energy
crisis of 1974 when it dawned on humanity that the world and its resources
were finite. As to the former, the scientific philosophy underlying the
traditional approach aimed only at understanding the world, not improving 1it.
While proclaining itself as the science of the general, its essence as thus
cénceived.was analysis, not synthesis. The approach was the division of
traditional problems into a number of separate and less baffling Questions.
The maxiﬁ of success was: "Divide and conquer'. The ultimate end was the
conceptualization of the world as a whole and the unity of sciénce. But omne
does not accomplishveither through reconstruction of the pieces into which
they have been disassembled.

The traditional approach to problem solving is wrong because it
assumes that the structure of the enviromment and of society are isomorphic
with the structure of physical science and social science, respectiveiy.
Traditionally, in order to understand what appeared to him to be diverse
aspects of reality, man has developed different scientific disciplines:
engineering, medicine, law, management, physics, chemistry, biology,

mathematics, philosophy, sociology, geography, history, economics, etc. And
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in 'solving *different problems:-man has relied on experience and:.expertise in::
relevant diSciplines.? But’our“academic'disciplines;havesproven to-be :more
convenient ‘ways of .organizing our knowledge than applying it because-the
-énvironment and society and .the problems and the phenomena they present are
transdisciplinary.

- Development islmore than a physical or economic concept. It is both
'a deSired state of a system and the process by which that state is achieved
National development is a measurebof a country s vulnerability to o
externalities and of the extent that it is in control of its own destiny. It

can. be furthered by a set of possible change, technological (projects),

il
KRN

socio—economic (policies and programs) and cultural (education) Lastly,.
development is a complex multigoaled metaproblem-—one that entails variables
from many academic disciplines, involves the necessity to impose’some.sort”of
balance between several apparently competitive ends, and requires ethicali
interpretation.b Metaproblems, in general and the development metaproblem,
in particular, rarely receive rational scientific attention because they

' remain outside any traditional problemvsolving discipline and are seldom
'shared with the new- systems scientists, for reasons succinctly articulated‘by
Sutherland. First of all administrators tend to limit the use of their
interpretation of systems analys1s to the tactical sub-problems framed to
match disciplinary expertise whilektackling the criticalbstrategic‘functions,
that should have included the definition and partitioning of the problem as
well as the syntheSis of solutions, w1th casual deduction and raw
speculation. The partners in crimes of omission and commission are the
traditional physical and social scientists who restrict their inputs in the

traditional problem solving process to their well—tended little plots of

specialized knowledge of the environment and of society, respectively.' A
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metaproblem, itself, never receives their attention because of the inadequacy
of their techniques and.the irrelevancy of théir philosophy. Neither the
traditional approaches in the soft sciences nor the hard sciences suffice for
solving metaproblems--the former are verbal, qualitative and do not permit
manipulation; the latter are wrapped obscurely in the mathematics of calculus
and are only useful for simpler sub-problems. Then there is the disclaimer
that value-ridden issues are not the proper province of science anyway--a
- gelf-serving excuse for avoiding complicated, intractable problgms>so as to
concentrate on éimplér questions that guarantee quick completion experiences.

Finally, society absolves the most critical issue affecting it--the
development metaproblem--from true systems analysis because of bureaucratic
arrogance and technocratic apprehension. A bureaucracy is a government
characterized by specialization of functions with stfict adherence to a rigid
formal routine. A technocracy is government by techﬁical experts. In the
former the development metaproblem and its issﬁes, such as energy &and the
envirohment, rural and urban, economic growth and soéial justice, guns and
butter, inflation and unemployment, are framed as examples of irreéolvable
differences to be accommodated in accordance with the relative weights of the
various constituencies; in the latter, as alternatives to be analyzed through
the performance of quasi—optimal trade-offs.  For the bureaucrat, there are

no social problems--only political pressures.

6.3. The Promise of the Systems Approach

We have come to the conclusion that society is a system which is
being dragged down by its own inefficiency. The system operates through a
set of institutions which worked well enough in a more leisurely age. But

now its relaxation times no longer match the rate of perturbations and our
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systemslat all’levelsuof’government arebactually designed.to have wastable
outputs. A’systems approach to the future is needed | - | o

| When development--the control.of our density——is considered in |
systems\terms,‘some of the bewildering complexity of our world.andlits cities
and:its regions disappears. The broad, subjective goals of development seem
to find meaning in the concept of entropy. While development in this context
is maximization of negentropy, this is not an application of a law of '
physics, but merely a method of reasoning that helps to show,us what must be
done. We must redesign our institutions because requisite variety for
.running the world, a nations, or even a great c1ty does not exist in any
man s head whether he is a premier, president, party secretary, governor,
mayor, congressman,‘economist engineer or clergyman. | | h

While it is possible for experts to understand portions of
development systems fairly well but to put together more than a fewiofbthese
relationships in an internally consistent manner without a formal technique
is impossible. Development systems are composed of many feedback 1oops with
, delays, nonlinearities, and noise in the information channels and their‘
behavior cannot be anticipated by studying isolated portions sequentially.
The difficulty multiplies when considerations of policy formation and their

impacts are needed It is well within the state-of—the—art for us to improve
our mental models for policy analysis and planning through the development .
and use of computer simulation models such as NRDM-2.

Simulation of a socio—economic system like a region involves building
and operating a model designed to represent those features of the system
which are deemed to be significant in view of the objectives behind the |
simulation. Some of the more obvious benefits of simulation include: -

forecasting of macro behavior; (2) predicting consequences of government
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actions and refusal to act; (3) conducting sensitivity analysis to establish
research and data gathering priorities; and (4) providing aids to
communication among specialisté and in thg achievement of undersfanding.

It is known that the construction of computer simulation models Belp
free development plannefs from a mechanistic, deterministic view of a region,
and provide them with a more dynamic and comprehensive tool for influencing
change. Specific poténtial uses of URDM-2 include: (1) providing a means
vfof implementing a systems capability, (2) monitoring progress during policy
implementation, (3) comparing strategic alternatives, and (4) as a

pedagogical tool aiding in the training of a cadre of development planners.

6.4. Summary and Conclusions

During the last two decades, Lebanon has witnessed rather sudden
prosperity which not even the Civil War could suppress. It has aléo engdged
in a rat-race for procuring the largest share of the bonanza with the‘ieast
expenditure of effort in the shortest time possible--illegitimately if
necessary. The intensity for the need for success has resulted in the
" bending of the intgrpretation of such words as professionalism, schoiarship,
honor, and equity. Illegitimate means, before the war, grédually became
justifiable, and justifiable means, during the worst periéd of the war in
1975-76, have become laudable by many—-deséribed as ''guile" and even "éeniusﬁ
és long as it succeeds.

Post-war Lebanon is like post-war U.S.A. in many respects, where ills
are attributed to changes beyond control and variously to lack of will, moral
decay, selfishness, and the scattering of community responsibility. While
theée are factors, the key is that these nations want everything without
considering~~what in systems terms is called--the trade-offs., You canit

" stress freedom as well as order, individual liberty as well as equality,
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security as well as profits from risks taken, and material wealth along with
.spiritual worth These are conflicting values. Lastly, you can t have ,
anything without taxation_and conscription. o
Cﬁost pécpi;"ao nét'w§££§‘a5ou£:Ehé"Lébéneséfpeéplé because of their

re‘source’fulnessb‘a'nd propensity to nove ‘£}> countries where there are
:Aopportunities when the times are right theyfworry'about.Lebahon:ﬂrThe h
'experiment with alternate forecasts of world per capita income in Section 5‘
‘as an exogenous input to NRDM-Z dramatizes the necessity of taking a world
tview in approaching the problems of Lebanon s reconstruction and development.

o Therefore, the purpose of this section is twofold ‘ (l) to
j:incorporate a world view into this research and (2) to try to diffuse
A’anxieties regarding the study s approach ("systems") and its instrument 1
‘ ("NRDM—Z") In responding to this purpose we have ranged far and wide
because we believe that the old fashioned problem-solving remedies that
nations have used no longer suffice. There is a world wide malaise,‘a sense
.of dﬁminished vision in facing development problems. -Unlike‘previous times
of difficulty in which good and evil could be sharply perceived today there
lis a feeling that the real problems of nations are so complex that the
v traditional way to running things is inadequate. | |
i One real danger is that the world will sit back and hOpe for
rleadership in the belief that great issues summon great men. And when the
man'in the street thinks of this type”of leadership, he generally means
"charisma." The ouestion‘is whether the world really needs more of the
charismatic,‘individualistic leaders that.have dominated ourvcentury.. Henry
KiSSinger'is’reportedfto’have ventured the opinion that "A society that must
produce a great man inkeach:generation to maintain itsvdomestic or
linternational'position‘will‘doom itself.“ 'A'second'danger is that those
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skeptical of the systems approach will--with no scientific basis for their
reticence; with only a gut feeling for the realities of the policy area, and
because of some deep psychological repulsion--merely condemn endeavors such
és this study. No engineered system--Polaris, Apocllo, Columbia--costing |
billions and affecting millions would be designed without making a model.
Yet, natioﬁal development systems are continually planned, designed and.
operated based on policies that have never been tested as to'possible
~consequences. Institutions for evaluating experimental "software" such as
policies must be established, just as we have laboratories for testing
hardware. .

| Humanity is now approaching the transition from world wide growth to
equilibrium. It has alrea&y started in most of the countries of the world .
including Lebanon. We can show it through computer printouts of model
variables. We can show it mathematically using steady state analysis. What
we can not do is chart the course of our human voyage through this
transition. However, we suggest that the systems approach will provide the

ship énd computer modeling will serve as the instrument of navigation.
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BP=gUSTINZIS PEIDUCT (g3l LL PR YH)
bCexbL=bCK/L3(
3CI=sUSIn CAPITAL DzZPRICTATION (3iL LL PER YA)
LAC=25
LBC-LIFZTIMI BUSIICSS CAPITAL (Y=ARS)
BUT o KLEBPJK*E ] K413 ,0K :
BCT-0USTN CAPITAL INVESTMZLT {(3IL LL PER Y4)
FdPI KeCLIP(F AW IXeFIP IY4TIME K ,RI2PIR)
FarlA=,35%
FBPlY=,.135 :
FoP[=FRACT BUSIN PRUDJLT IWVESTED (DI1A4ZHSIINLZLS)
RIBaKL=OLIP{ T oI 3Ce TIME K oY)
<1 3C=0
RIB=RECONSTRAUCTICN IMNVESTMENT IN 8JSTI=S
NBe KzhNBa J+ (D7) (34, JK)
hd=iN3iN
NA=-NOEMAL RUSTINZISS (cSTaoL ISHAZNTS)
Whiv=3NC 70
NBI=NORMAL BUSTHESS IWNITIALLY (=5TABLISHMENTS)
28 eK=0BaJ={LT) (3R JK)
Dp=U3N
Oo-CAMAGED BUSINESS (ESTAQLI SHMEINTS)
DAN=
DB I=DAMAGED BUSINESS INITIALLY {SSTABLISHMZTS)
RBen=2hed+ (07 ) (37 4JK)

(V4]

LA=RAN A
FE=RESTIRSD BUSTMNESS (ESTAabe IsHAINTS)
RBN=)

REN=PESTIKLED BUSTINGSS (SSTaBLISAMEINTS)

BT e K=NDaK+IHK+R 3, K

BE-BUSINZSYS EGTAPRLISHMINTS
BLFOK=BEK2LPLE/LZG

BLFU—B3USINESS LAND FraCTION UWCCIPIED (DIAENSIORLESS
LPBE-LA D PEF BUSTIHESS ESTAZLISHASNT (HECT PER ESTAS)

LPdE.=.'\"5
L43d=3270

LZ3=-LAND Z04el PER BUSINtS> (HzlTARES)
d CMe K=TABL Z{ 30T y3LFIeKeNoleas?2)

BICAT= 42/ o3/ 1/ 2/4/1)

ECM-BUS IN =STABR COST MULT (DIMZNSITALESS)

CPBEK=CP3ZN*3FUM WK

CP3IF=CIST PSR DUSINM ESTAY (MIL LL P32 £STAZ)
CPpEN=.8%0

COISN=CIST PIR AUSTN ©STAg NO= tab (4AIc LL PER ©S&Tab)

BAGKL=(BP KaFAP I K-3C.K/LAL)/CP33,K
FA-BUSINESS anRITIINS (Z5TAab PI= Y)
BReKL=CLIPIU B3RP o TIME ainaKFLPER)

{(n2)
{0261}
(53}
{(D5.1)
(33421
(o54)
(551}
{50)
(50a1)
{517)
{53 )
(73,1}
{53.2)

{59)
(5% .1)

{pdi
{olial)

{(05Gec)

{ol)

{6l.1)
‘Olod’

{o2)
(‘7(01.,

{olaed)

{63)

{o+)
(04-1)
(040&)

(L5}
{05.1)

(oo}
‘Obol)
(6701

{ob)
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P

Ly MODEL NAMT = NmOM = 1 (CASE 1)

BxP=" :
CBR=BUSTY HESTURETININS (=51a8 P2
BRP-BUSTIY RIETIR LTINS PRloRid

Coine k=L LIP(FICGLr o1 TT4:.A15)

Fd]uC o 10 '
FB)G-FF ACT 3USTN )PT J‘ TU bJVT {OINMENSICLESS)
ITNFRLSTIRUCT Jr 20T~

UC. &’:WC.J+(TT)(CUCI.JK—-ULU JK}

EUC—:ULN : .
CEUS=ELECTRIL UTILITY uAPITuL (J;L LL)

FUCiN=1e2F9 - ' L
TUN=FLE CT’I( UTTIL CaPITaL INITLAL (31U LL)
FUCRe KSEUC « K/ EUICH
EUCR=ZLECTRIC UTIL CAPTTLL RATT) (DIM=I3ILALESS)

EUIGREMO R #FT 41T o+ J e KEFDBOE oK

'J

= Y2)
450 (35Tns PI= Yr)

T SJI=FLECTRIC UTIL JUTPUT (BIL LL Pz== Y?)

FEUCH.K:H&J.K!TED.K . : :
FEJCH-FRACT CLpr JTIL CAPL HYDRIELECTRIC (DIM=N)

FEUIFGKSTABLE(FE UDFTe FEULHaRa D9 leed)

FEUIFT=e67+ 34/
FEJOF=FRACT rLrCT UTIL JUTPUT T2 FJZEL (DIMZH)
EUPe K=EUT K% (1=FEUCF LK) ‘ .
CEUP=ZLECTRIC UTIL PRUDUCT (BIL LiL PER YR)
EUCD.KL=EUC K 7L FUC '
EUCD=FLECT WTlIL: CqPIXAL JEPRECIlr¢JJ (oIL LL P s Y«)
LEUC=4
Lch—LIF’TI4E ELECT Ul IL - LPPITAB {YZARS)
ZUCT.KL=ZYP . KXFEUPT S
zJCI=-2L 20T UT 1L C&PIT L IJJ:STd:NT {31 LL PR YR)
SUPI=e4:
CFZUPI-FRACT ELECT UTIL PFCDJCT INVE3TZD (JIM—N)
AUCK=wlUC, J+(“T)(NUCI JR=dUCD . JK)
wUC=AUCN .
WO ~WATER UTIL LADITAL (nIL LL)
WUC=zleZ2eEY - ’ :
WUCN=W2TZ5 TIL CAPITAL INITIAL (BIbL LY)
WUC R KWl e K/ AUTH : .
AUCR=wATER UTIL CAPITAL ARLTIO {DIA=N)

AJJ'K MU.K*"'dL)ﬂ-‘("E‘J.“ FBL)W.(\

UU-h»T:Q UTIL OUTPUT (3IL LL PSR YR)
hdp K=WUDeK*¥{ 1-FWUGI)

WUP-WAaTER UTIL PRODUCT (BIL LL PZR YRI
FaAaUuDI=.25 . :

FuJCI-FRALT NQ’EQ UTTL: DUTPUT T 3 INPITS (DIAEN)
WDSRe KZDSWl oK/ DSHS oK

ADSP=AATER DEMAND SUFRPLY RATID-(OIMEN)
CHUIMek=TA3L ZEWUIMT v WUSR Ko 04 9e &)
FWUTAT=1/1/697aT5/ 55/ 03/ 01/e75/ 32/ 21/ 601

EAJIM=cFRICIENCY ALTow UYTIL INVESTHERNT SHULT (L IMEH)
WUCD o KL= WUG ok 7L WUC |

WUL D=w. TER UTZL C”PIT\L DEPRICIATION (BIL LL. PEX YR)
LaUC=57 :

LWUC-LIFETLINFE WAI:% JTIL CaPITAL (YzARS) .
WICT e KL= UP JK=FWUP I * vAUI4 K

wJCI=-wAT:ER WTIL CAPITHL INVESTYAENT ( (3IL LL P25 Yr)
FWUPI=.4 . . .

Fad P I~-FRACT w.T'u JTIL PFJDU(T INVESTZ) (I IMzi)

’ ‘Udcl,

(1)
(72
(03

(74}
(7+.1)

{76,1)

7T

(77.1)

{76)
(lDol)

(Td.2)
{7%)
(33}
{al)
{(slel)

{s2)

(s3)

(B83.1)
(84).

(S4aL)

tgn) .

{d5.1)
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A
NOTC
C
NOT 2
n
NUTE
C
T E
R
NCTE
c
NJTz
Q.
o
NUTF
L
N
NUTz
C
NOT =
A
NOT =
C
NOTZ

FLT=FRACT IV LAND TRANSPORT (UiM=d)

7 RUN- CWDEL RAIE = v - L {Ca3E L)
TCCeR=TCL o JH{DTILTCLT e JR=TCCUIR) { 8o}
TIC=TCON (8641)
TCOo=TELE=Cu APUNTCATILNS CarlTaL (s8Iv L)
TICN=1.5%9 ‘ {3v.4)
TCON=TELE=C AN CaPITAL IwlTiaw (3iL Lu)
TICRoK=TCNK/TOCH (37)
TOLT=TEL =L OmAUN CAPTTAL RaTIN (DI454)
T2 JeK=NMCo K24 JC ok +B T4 KEF3ISC LK (35)
TCI=THELT=(0MmUd CJTPIT (1L -LL PEX Yi)
"TOP oK =TCULKF(L=-FTCLI) (39)
TCP=-TIL=z=Co0 MUl PROIDUCT (BlLl wu PSR YA
FTCLII=43 (39 edd
FIZUI-FRACT TELE=COMMUN CUTPUT TU IwNPJTS (UIMEW)
TCCDeKL=TCoW /L TLL (371
TCOD=TELZ=CIMAUN CoPITAL DEPR=CIATION (BIL LL P35 YX)
LTCL= 3D (YDel)
LTSC=LIFSTIME ToL2=LUmMds CAPTITAL (YEARS)
TOLL e KL= TUPGKEFTLP I+ TTC UK t41)
TOCI=YEL 0 YHMUN CAPITal INWVESTASNT (3IL LL PHEF YF)
FTCPI =. 4 {31.1)
FTCPI=FRACT TELECIMYMUN PRILDUCT ITHVESTSED (UlmMeiv)
FITCKL=CLIP(N9F ITCL o TIMZaKye5) {v2)
RITCC=0 {(9241)
FITC=2FCINSTPUCTION IMVESTMENT T4 TSLECOAMUN (sIL LL PER YR
ITFeKSITFIHIOTI(ITFIWUK=1TFL 4 JK) (v3)
ITF=1 TFN (93,1}
ITF=INTSRUATIONLAL TREMNSPUXD FACILITIES (3IL LL)
TTEN=1.5%3 ' (35342)
ITFN=INTL TRANSPORT FuClL INITIAL (BIL LL)
I T)eK= (MO WK #F 40T JK #30KXFBUT o K) *F 1T {94)
iTI=-INTL TRANSPORT JUTPUT (BIL LL)
FI1T=.5 {9%.1)
FIT-FRACT 14 INTL TRANSPOFT (JDIMEW)
ITPK=1TN Kx(1=-FITCI) (95)
ITP=IMTL TUANSPOFT PRUGDUCT (BIL LL PER YR)
FITCI=.2 (95.1)
FITOI=FRACT INTL TRANSPOFT QUTPJT T iNPUTS
ITFDGKL=ITF,K/LITF (96)
ITFO-1NTL TRANSPOGRT FACIL OFEPRECIATION (BItL LL PER Yh)
LITF=25 (95,.1)
LITF-LIFETIAE I14TL TRANSPURT FalIL (YZARS)
ITRIKL=ITP R *FITP I+X 11T UK (57)
ITFI-INTERNATIONAL TRANS FACIL INVI3STMENT (3IL LL PER YR)
FITPI=.4 (97.1)
FITPI=FFRACT INTL TRANSPUKT P& IDUCT INVESTED
RIITeKL=CLIP(Y2RITTC,TIME.KW5) {95)
EIITC=¢ {98.1)
RITT=RFCONSTRUCTION INVESTHMENT I [NTL TRANSPOIRT (%IL LL PFK YR)
LTFeK=LTF, J+{IT) (L TFL.JA-LTFD.JK) (391
LTF=LTFN _ {9vel)
LTF=LAND T ANSPuUT FACILITIES (sIL LL) ,
LTFN=445F9 : (99.2)
LTEN=LAND TRLNSPURT FACTIL INITIAL {(3IL LL)
LTUeK= (MO K xF ANT K48 K *FBIT oK ) *FLT (L)
LTI-LAND TXANSPCHT CUTOJT (oIl LL 2SR Y&)
FLT=.5 (173.1)



P= 3 I = MUDEL NAME = WROA - 1 (CAasT 1)

LTPek=LTUun%(1=FLTUT} ' ' ' (151)

A
NJTE LTO=Lanl TUANGSPLST PulDUCT (BiL Li £33 Yu) ,
G FLTJI=e5 : (i701.1)
NJITE - FLTOI=FRACST LA, TrAnSPOeT JUTPUT T 12378 (DI M)
] LTFOWRL=LTFK/LLTF (1)3¢).
NJTz LTAD-LAND TRAASPURT F. CIL DEPXZITATION (3IL LL PER YR)
Y LLTF=75 | : {1C2. 1)
NOTS Lo TF=LIFETIAE LLUD TRI3POFT FACIL (Y2.LR29) .
R LTIFle KLEL TP 4nxFLTP 145 [LTadK . (123) -
NOTE LTFI-LEND TR‘VSP RT FLCTL O INVESTASNT 31 LL PEE YR}
L. FLTPI=aq {1303.1)
HATE FLIFTI=FXACT LAND TRANSPURT FACIL TIVEISTZ)D (I 4EN)
R CFILTWKL= LLIP()okYLTuoTxﬂL Ks5) _ {14}
Cw. . RILTC=0- . {1)4.1)
NO3TE RILT=FTLINSTRULTION INVESTHAENT In LAD T&AJSP¢hT {dll LL FEr YR

AL TFCRGK=LITFKH TR K)I/LITRA+LTEN) : B I S-Y
NJdTS - TECR=TRANS FACIL CAPITAL RATI) (uld_w) :
NOTE MaaAPOwER. SZCTIR . ' ;

tE JPHCU K= TAch(JP1LUT.MLR.RvCoZOcZ), ' {llo)

T JPMCUT=0287422/e1T /613701070037 00T/ 0265/, 7627.,006/ 4020 (il )
NOTZ  JPACU-J035 PER 4ANUF. CAPITAL JNIT (PIRSUNS/LL E4)
A JIMGK=JPMC UK *MC LK/ 10D00 , {16.7)
©NJTE JIA=J3G3S I MANUFACTURING (PERSONS) \
A. FAPGTP o h=CLIP (FMPGX o FMPGY s TIMELKes RECP EK) (1ugd)
c. FMPGX-.OD , , . , . : {(1%641)
C FMP()Y—. ’ (;’)d.t.’
NaTZ FMPGTP—FRA(T. MANUF. PRODUCT GIVTe TRAWSFER FAYMEWT (314.»
A GIPPWMaK=MP ok # (1= FMP [ JK =FAPGT P K}/ JI 1, K (1991
NOTE - GDPPWM=GeJdePe PIR aJdRKER T MAYJF (LL/YR-PERSOM).
A JPBCUK=TABLE(JIPSCUT yBLCR Ko e2D92) - (Liz)
T JPBCUT=422570 175/ 1357 10570085/ 375/ o317 01/ 02T e D1/l (110410
NOTE JPBCU~JO85 PEF. BUSINESS CAPITAL UNIT (PERSONS/LL ©4) e )
A JIBaR=JIP3C J K%L K/1DI00 (111)
CNJTE JIB=JC3S I BUSINASS (PERSINS)
4 FOPOTPe k=L LIPIFUPGXeraPGYe TIMEeK o RECPEK) (li2)
C. FBPGY=.1 o (112.2)
NOT S FAPGTP~FRLCT, BUSIWNe PROCUCT GIVT, TRANSFER PAYMEINT (219.)
A COPPHBeR=8P oK 2 { 1=FUPTeR=-FBPGTPeK)/JIBar (113)
NOTE GDPPUB=G.DePo PEC WORKER IN BUSIM. (LL/YR=-PEESON)
A JPEULU oK=TASL T (JFEUCUT v EULR aKeJe 2D 0 &) (1l-)
T JEULUT= o757 405/ 045/ a4/ 317435 (ila.1).
NUT= JPEUCU=-JGAS PER ELELT UTIL CAPIT AL UNIT (PZRSONS/LL ES)
A JISULKSJPEJCULKEEUCLK/L 0000 o , } (115)
NOTE JIEU-JCBS T4 FLECTRIC UTILITIES (P2RSI0S) ,
A GUPWEUGKEEUPJKE(1-FEUP 1)/JICU.K {116)

NJTE GOPWEU~G eDePy PER-WCRKER IN EiL2CT JTIL (LL/YX=PErSURl)
NCTF FEJRI-FRACT ELECT UTIL PROL INWE5TED (DIM) S
A JPAUCUSK=TABLZ(JWICUT e WULR oKs 1029 &) , (117)

T JAUCUT= 040/ 433/ e 321423/ 020/ .25 (117.1)
NCTE JPAUCU~J J8S PER WATER UTIL LAPITal UNIT A PERSHNS/LL E9)

A JIadUeK=UPWITuUK¥WlUL K /1D D (113),
NJTE JlalU=d 335 Tol- waATER UTILITILS (2ERSINS)

A GNPARUa K= adP e KE(I-FWwUP 1) /JTwU.K ’ (119)
NUOTFE VUP mlrb eidePWe. PR wlRKES [ wATZR UTIL (LL/YN-PErSUi

4 JPTCCUK=TASL S(JTLCUT s TCOR oKe ' 1e 2 ) e &) (127)

T ‘JTCCJT=1-QD/.‘§5/- 7/.0/0:35/'5 . . ) » (lz;.l)
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ANCEL MAME = NEDM - 1 (0ASE
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JPTCCuU=JI3s PIw TEL=CUM CepvIfAaL JidIT
JITCeR=JPTICULKETLL LK/ L MI0EN
JITC=008S IN TzL==COmUNIC, TT 4N
GDPWTLAK=TCR KE(L=FTUPINI/JITL WK
GOPATC=0elieP e FEE WOERED Iiv TILTZ=COM(LL/YS=PFA SO
JPOPTCULK=TaABL Z(J 1T UT e [TFan/ITF Ve Ye2Y94)
JITCUT=ZeaT3/ 99745/ ea/edl/ 5D
JOITLU=-J )45 PER INTL TRANS CARTTaAL U7 {PIZISONS/LL ©5)
JITEaK=JdPP T URXITE KR /LOGITD
JITF=Ju3s T1 INTL TRaANS FACILITIES
GIPWI Ta Kz TP KH(1=FITPII/JITF.K
GOPWIT=GoeNe?e PEC KOFPKER IN INTL TRANS
JPLTZUK=TABLE(ULTCUT o LTH K/LTFMe D020 e4)
JLTCUT=421/417/614/ 412/ 011/ 01
JPLTCU=J35 PILr LAND TRANSPIRT
JULTFoK=JPLTCULK2LTFJK /1M 200
JLTF=JC3S IN LAND TRanS FACTILITILS
GNP ALTK=L TP K% (1=-FLT2I )/ JLTF.K
GIPWL T=-GeLa®P,e FiR wWIRKES 1M LAND TRAAS
UCGD P KEF B K+WUP K

(PE~>JINS/LL Z5)

(PE<SUNS)

(P IR SINS) .

(LL/YR=-PEFSuUM)

CAPITalL JNIT (PEESINS/LL
(PEASLAS)

(LL/Y==PEF 30N

JCGOP—=UTILITIES CMTRIBUTION TY GedePs (Bib LL PEx YR
TRCGDPK=TLP K+ITP ,K+4LTP K
IFCGUP-INFRASTRUCTURE CONTRIB TJ G.DePe {EIL LL PZ= YR)

LSGDP abh=MP (K +3P K +ULGDP S K+ TFLLDP KE¥GSCGIP WK
CSGDP-CONSTRUCTIUN SFERVING GeDeP o (BIL LL PER Y =)

CPKaCSONP KxAFPIZAFIPR (1 -FL(])

AFPI=.4

AFIP=.4

FCOI=45
LP-CONSTRULTIZN PRODUCT (olL LL PER)
AFPI-AVER FRACT PRODUCT INVESTZD (01M4)

AFIP=2VER FAACT INVESTMENT IM 2LANT (DIM)
FCOI=-FFACT CORSTEUWTION JUTPUT TC THPJITS
C ]o K=CP. K/(l.'F':CI )
CA-CONSTRULTIUN
CC.V\'=CUOK*CCUR
CCIR=1.,0 :
CO-CONSTRUL TION CAPTTaAL
CCIn=CUONSTRUUCT
JIC.K=CLl KEJPLCY
JIC-JLCBS
JPCCU=JUBdS PER COUNSTRUCTIUN
GOPPAC.K=CP K= (1-FCPINV/JIC.K
FLPI=d4
GDPPAC—GedePe PR wWIRKER Tt COHISTR {(LL/ZYR-PERSTN)
FCPI~FRAaCT CUONSTRUCTICN PROD INVESTED (DI

(D1i)

OUTPUT {uil LL PER Y&

{81 L} .

IN CAPITAL JJTPIT RATI D {YZAXS)

I CONSTRUCTION (PERSINS)

CAPITaAL UNIT (PERSONS/LL E5)

(1211
(le2)

{123}
{125.1)

{(124)
(125)
(1201}
(l2o.11
£5)
{127)

(1z8)

{129)
(130)
{131}
{1323
{132.1)

(132.2)
{132e5)

{133)
(134)

{l.‘)‘f. l)

{135}
(135.1)

{i306)
{13c.1)

NEJKZIIM K+JIB K+ TR U KAJT WU KFJITC K+ ITF K+JL TR K#JIGSK+JICo &

NAJ=NON=A46F ICULTUR AL JUBS (PERSING)

GUVEFNMENT SEPVICES SECTOR
UPEFWK=UPEF (J+ (DT} (UPEFI. JK=UPEF], JK)
UPEF=UPEFN

UPZF=-URBAW 2JulLI( SDUC FACTL (LL)
RPIF=RPEFN
RPEFN=,2F9

{133)
(138,11}
(l30.2}

{133)
{139.1}
(1294
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sFh=FdrR AL 2U6LTC DU FACSIL (wLu)
( PEFeR/TABLE(PECURT Y PEF R/ PIFiN U200 2)
RT—d-3/+.9/4.o/>/9 2/5.9/u/?/d b/l,/ld
=10 «".
ECDN—PU3L‘C FOLC CAPTTAL CLUTPIT RATIJ (YEARS)
ECA—DUBLIL ERUCATION Facle LdITlal (bllL L)
FPES.REPLPK/PEDWK
rDES—F\ACT PUJL!L c0hUC SUBSICIZ:ED :
Pcu—PUrLIu EDUC CUTPUT (bibL Lo PEX Y3
BPaK=MO. K%F PG KHBL LK 2FBIG LK o
GP- GELVIA IMENT PR cDUCT (3IL LL 22t YR)
PEPK=LP, K*rGPPt : :
rGPP~<.13 : wo :
PEP PJHLIL EDUCATION PRODULT (BTL LL PER YR
FGPPE'FQACT GUVT PRODUCT TG PJSLIC ZDUCLATIGN (0im)
Upr) KL=UP=F, K/LPLF : :

n‘v'ﬂrbCJw

'LPC”‘ZS

UPEFD- HRﬂAH~PUBLIL EOUC FACLIL DEPRELTATION {LL/YR)
LPEF-LIFZTIME PUBLIC £0JC FACIL (YR)

RPEFD JKL=RREF K/ LPFF e
LPEF=LI{F~2TInMRE PUBLIC =DUC FACIL (YEZARS)

JPPELUIK=TABLZ{UPFCUT, PCF.K/PEFNQ’OZJ.Q)

JP:CJT 1,02/ .534/ 0887« 3%/ 82/48

JPPECU-JSES PER PUBLIC SDUL CAPITAL UNIT (PEISCNS/LL

JIPECKEJPPECUSKEPIFLK/100000 v
JIPE-J(CB3S 1IN PUBLIL EDUCATIUN (PZRS3NS)
GDPWPUK=PZP K% (1=-FPFPI)/JIPE.K :
FPEPI=,.4 ﬂ - :
GUOPWPU=GeDaPa PERK WORKER PUBLLIC Z0DJC (LL/YR-PEXR
FOEPT-FRACT PUBLIC EDUC PRUDUCT INVESTED (DI9)
UPSFT.hL=P3pP. K*”P PIxFIUPE ; :
FIUPE=.8 .. : o
CUPEFI-UR3LA PUBLIC EDUC FACIL I IVESTMENT (LL/YF)
FIU?E—FQALT INVESTMENT URSAN PI3LIC S2JC (M)
RPEFILKL=PEP KXFPEP Ix(1-FIUPE )
TRPEFI-RUAL PUBLIC EDUC FACIL INVESTASNT {LL/YX)
PEF.K=UPEFen+RPEF LK _ i
PEF-PUBLIC SDUCATION FACILITISS (BIL i)

CPHOWR=PHFK/TABLE (PHCORT o PHF o K/P:iFN 404206 2) .

PHCORT=2459/3.5/461/4i5/449/5.5/6/ 1/ 845/ 10/12
PHFEN=1,0E9
PHOGR=-PUSLIC HEALTH CAPITAL CUTPUT RATIID (YZARS)
PHFN~PUBLIC HEALTH FACIL INITIAL (BIL LL)

CFPHSK=PHP oK/ PHC. K

FPHS=FRKACT PudL 1C HEALTH >JBSIJTLED
PAJ-PUBLIC HFAZLTH QUTPUT (BIL LL PEX YR)
PHP oK=(GP K*FbPPH'
FGPPH=,. 2

PriP=-PUBLILC HZALTH PHODUuT (3lu Lo Per YR)

FOPPH-FRACT GOVT PRODUCT Ty PUSL IC HEALTH (0IM)
UPHF ek=UPHF e J+ (D7) (UPHF 14 JK=UPHFILJIK)
UPHF=UPRHFAN :

UPHF =4 8% 3 :

UPHF=-UK BAN pUbLIC HEALTAH FACIL (LL)
RPHFe KERPHF ¢+ {OT) (RPRFIIK=-RPHFI . JK)
ROHF=RPHFN
RPHFY= 4254

(lad)
{lesa.1)
{ia e}

{ield. =

(1a72)
{l+3)

{i4ze1)

(La4)
(l""-l)
(145)

(l46)
( l"(). l)

(l+4).
(145)
{ i+3. 1.)

{143}
( 14‘)0 l)

(LDL)
{191}
(‘1521

(152.1)
{15£e2)

(1531

(154}
{154.1)

(155)
ti55.1)
‘4\.53-2)
{Lbui

{lbv.l)
{156, 2)



p- 11

N3T=
A
T B
NJTF
A
NJTE
A
C
NiTE
NOTE
A
NOTE
3
c
NJTE
N3T =
]

NDTE

R

NJT=
NCTE
NGTE
R
C
NOT 2
A
.
NJT &
NCTE
A
C
NOTE
NOTE

P

Ny
NOTE
A
NUTE
NUT &
L
N
NJTE
C
NOTE
L
N
NOTE

V- AJDSL NAYE = NPU4 - L (CASE L)

SR PHF=RU<AL PUSLTC HEALTA FaLlt (LL)
GPPHCUK=TA8L E(JPHCUT o PHF o h/PHE A0 3027 4]

JPHCJUT=1,02/ 434/ «088/ s34/ 82/.3

JPPHCU=-J I35 PER PUSLIL HEALTH CAPITal JiiT (PERSIN/LL
JIPH K=JPPHLUKFPHF LK/ 10200

JIOH=JT35 14 PUBLIC HEALTH (PI15INS)
SIPUPHLR=PAP (K= (1 =FPHP 1)/ JIPH N
FOHP I=.4

GUPWPH=GedePe PFR wounhER I PUSLIC HZALTH {LL/YR=PIKSLNI

FPAPI-FRAZCT PU3LIZ HEALTH PRUDICT INVESTED (wiIw)
PHF o K=UPHF 4 k+FPHF 4 K
PH4F=PUBL IC HEZLTH FLCIL (LL)
JPHF ] « KL=PHP . KXFPHP I®FIUFH
FiJyPH=,8
UPHFI=UKBAN PUBL IC HEALTH FACioe INVESTHYENT (LL/YR)
FIUPHLFRACT INVESTHMENT JRBAN PYUsLIC
RPHELJKLZPHP (K2FPHPI% (1~-FIUPH) .
RPHFI-RURal PJ3LIC H_AL1H FACIL INVESTED (LL/YF)
UPHFD . KLEUPHF o K /LPHF
LPHF=15
UPHFO-URBAN PUBL IC HEALTH FACIL DEPRECIATI IW
LPHF=LIFSTIME PYBLIC HEALTH FAZILITIES (YFR)
RPHFD ¢ KL=RPHF o« K/ LPHF .
RPHFD=RURAL PUBLIC HEALTH FACIL QEPRECIATION
LPHF-LIFETIME PUBLIC HEALTH FACIL (YZAR3)

CLTHO K==L Do k=¥ AENT LK

LIHO=LOWw INCIME HOUSIWNG QUTPUT (BIL LL Pzf YR)
LIHP K=GP K#FGPL TH4L [HO o K*(1~FRTI )
FaTl=
FGPLIH=,.2
LIHP=LOW INCOMF RJIUSING PRUDUCT (BIL LL PEX YR)
FRTI-FRACT RENT TO INPUJTS

(157)
(157 .1}

51

{153}
(159}
{1l59.1)
{lol)
(1ol
{161.1)
{(loZd}
(16 3}
{163, 11

{16%)

{leb)
(loo)

(106661)
(10642}

FUPL IH=-FRACT GOVT PRUD INVESTE) IN L& INCIAE HIUSING (OI#)

RILIMGKL=CLIP (DR ILIHC o TIMELK $5)
RILIAC=?
RILIH-RECINSTRUCTION INVESTMENT I4 LIA INCOME HCUSING
PAPSK=GP JKEFGPPA
FGPPA=, 45 |
PAP-PUBLIL ADMINISTRATIGN PRODJCT (BIL LL PER YR)
FGPPA-FRACT GLVT PROD TO PUBLIC ADMIN (DIWM)
JIPALK=GP L k¥ JPGPLY
JPGPCU=1.0%-5
JIPA-JCdS 14 FUBLIC ADMINIS>TRATIOW (PERSINS)

JPGPCU~JI8S PER GOVT PRCD CAPITAL. UNIT (PERSONS/LL E5)

JIGSK=2dIPZK+JIPHK+JIPAGK
J155-J4088 1IN GOVT SERVICES (PERSUAS)
\;SCG‘)pOK p"” '("'PHP.K"LIHP.K"PAPn‘
GSCGOP=GIVT . SEKVIUE CUNTRIB TD GeDePe (RBIL LL PER YK
AGRJCULTURAL S5=5CTUR
TFLK=TF L J+(DTY(IFLL IK=T5D LK)
IF=1FN _
IF=-T3RIGATIIN FACILITIES (81IL LL)
IFN=. 159 : .
TFN=IRFIGATITN FACILITIES INMITIAL (31L LL)
NTICLoK=NICLoJ=(DT)(ILDR JUK+LCR4JK)
NICL=NICLN
NICL-NGN=IRRIGATED CULTIVATABLE LAND (45CTaR

iTi

S)

(1671}
{lo7.1)

{8l LL PEH

{1o68)

'(ibS.l)

{l1v9)
(lo9.1)

(1729

(171)

(1723

(172.1)
(172.2)

(173
(173.1)
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P= 12 RJN- MIDEL NAME = NRDA = L {(LASE 1)

- NATE -
wNUTE
A
("

CNGTE

NOTE
A .

C
NOTE

NOTE

;.\. :

I

CNOTE

A
T
NOTE
A

C

NOTE
A

C
NoTe
A
NUTE
A

<M P Z -
)
-_|
g

<
(el
g
m

NICLN=274732 ' {173.2)
CNICLA-NCN=TIRRT CULTIVETABLE LAID DHITIAL (HZCTARES) o
ICL;K=:CL.J+(DT)(ILaa.uha : : (1742
ICL=1CLwN (174419
ICL TRRLS5AT 0 LULTIVATAdLE LAND  (HE bTuP'b’ ' .
ICLJ-)O”uO o (17+4.2)
"ICLN=IRRIGATED CULTIVATAoLE LA YD IVITIAL (AZCTARES) :
“ULJK=UL, J+()T)(‘CC° JK) : (175)
UL=ULN - o ' (175.1)
CTUL=URBAY LaND (HECTARES)
UL4=100c0 : (17:.4»
ULN=UPBAN LAND INITIAL (HELTARES) _
.:u.x'AC'J+(TT)(LC*.JK—aCD JK) (17o)
AC=ACN ’ : (1L70.1)
AC=AGRT CULTUKAL CAPITAL (BIL LL) '
ACN=144E9 : , : (176%2)
ACN=AGRICULTURAL CAPITAL INITIAL (31L LLU) :
CNILR K=ACK/INICL . K+QNIL*IFL K) : o : (177

ruli=2 ' (L77.1)
CNILK=CAPITAL NJW=IRRT LANL PATIU (LL PER HECT) s
RWIL=F ELATIVE AIE6HT CF 1RRI LAND (DIM)

ACILRLK=AC K/ ({ICL, K+MIFL.h/Rw'L) : (1737
CACILE=AG CaPITAL IRRI LAND RATIO {(LL PER HECT) Ca e
FTCLR o K=NICL JK/{NICLN+ICLN) . ' : o FL1TY)
FNICLR-FRIACT NON=TRAT1 LJLT LAY RIZ4AINING (DIM) : ‘ :
CILR.K=ACTLR K+IFLN ' (132}

IFLN=7778 o T 11dds 1)
CILR—CAPITAL TRRI LAND RATIC (LL PSR HICT) -
IFLN=IRRI FACLILITIES PER LANU IWNITIAL (LL PER HECT)

RCNTLR.K=CNILR. K/CNILRN (181)

CNILRN=3111 {181.1)
RCNILR=RSLATIVE CAPL NON=IRRI LAWD RATIO (DI
CCNILRN-CAPITAL. NOV=TIRRI LAWD RATIJ INITIAL (LL PER HELT)

RCILRGK=CILRGK/CTLEN ' _ (182) .

CILRN=14UU3 - ' {1d2.1)
RCTLR=RELATIVE CAPITAL T4RT LAD BATIJ (D1M)

CILRN=CAPITAL IFKI LAND RATIC IWITIAL (LL PE< HELT)
CYMNIL JK=TABLE(YMNILT sRCNTLE oK 9O 1342) (153)

YMNILT=0/2/245/2e9/3/3 - - : (lo).l)
CYMNIL=CAPL YIELD MULTIPLER NIV~ I?”' LAND (DTM)

CYMIL K=TASLE(CYMILTSRUILR oK yOw 109 2) : (1»4)

CYMILT=0/2/3e5/4e5/5/5 {18%¢1)
CYAIL=CAPL YIELD MULTIPLIER IRRIGATED LAND (DIM)

NILYs KSNITLYN®CYMNTL oK ' {1v3)

NILYA=1a0 : _ (1d5.1)
NILYN-NON IRRI UAND YIELD NORMAL (VS EQUIV TINS/HECT-YR)

ILY e K=I LYNRCYAIL LK : (ldo)

ILYN=¢,.0 (18641)
ILYN=T5RIGATED LAND YISLOU NORMAL (VSh cJJIV TONS/HILT-YR)

FPoK=NILYJKANTCL K+TLYoKXICLLK . {1u7)
FP=FJ0D PROVUCTION (THIUSAND V6 SIJIV TINS/HELT-YF ) s

ILDCMoK=T23LE{TLNCMT o FNICLeKeD ol a29) {loud) -

ILOCHT=20/5/2/ 1/ .5 (18ve1)
TLOCM=-T221 LAND DEVILNPAENT c*"* MJLT (DIM) ‘

ILDCK=LIFLN+ICCNI*®TLUCM.K : : 1189)

ICCN=17774 ‘{-18%.-1)
TLDL-IRRT LAND DEVZLUPAENT CUSTS (LiL PER HELT) R



P- 13 <UN- MIODEL N&ZAZ = NRDM - 1 (Ca435% 1)

NOTE ICCN-TvrD CINSTFUCTION CISTS LIITIAL (LbL PER relT)

A GAGDP K= S53DP K+ LP K (19:2)
NUT 2 NAGDP=NIY JGKICULTURE GaDePs (3IL LL PEF YR)

A GBI dK2GTP JKAESTOTY KAFGTPIN#REP ] K - {19
C FGTPIN=.C8 : (131l.2)
NOT= 538l-GUVT 3UDNGIT 7O TeRT 10N (310 LL P22 YR '

WNOTE EGTPIN=FRACT GLVT .rA¢SF‘i PALYAINTS T 1#47T wJOrA4AL (D1A)

R ILDA KL=G3T.K/ILDL,. K » (192)
NJTE TLOR=IKRT LAND DEVELDPMENT FATE {A=CT P22 Y?)

A ULC e K=TABLZ(JLFTeNAGDP aKe Ny 150E9,15%9) {193)

) ULPT=O/1000&/24C‘3/28033/3)CTW/3IJ)W/$103“/5153J/51)G)/31&§B/Bltté
NOTE JLRI-URBAN L aNd KEQUIRED (THCUSANDS JF HeLTARES)

R LCCR.KL=DELAYLILCP LUK ULDT) (194)

< LOF eKL=(ULRsK-ULa K}%FLPOY {13441}
"¢ FLPPY=,25 {194.2)

C JLOT=4 {15+.32)

NOTE LECCR-LAND CONVERSION COAPLETICN RATEZ {(HA/YR)

NOTZ LCR-LAND CONVERSION RATE (HA/YR)

NuT=z FLPPY=FRACT LAND PROGRAAMED P=R YZar (1/Yn)

NOTE ULDT-UFBAN LZND DEIVELDPAENT TIME (Y ZARS)

NUTE Lok=LAahD CONVERSION KATZE (HECT PIZR YR)

N3TZ  ULDT-URBAN LAND DEVILGPMENT TIAE (YZARS3)

] iFDeKL=IF,K/LIF _ (19>}

C LIF=35 _ (195, 1)
NOTE IFI=-IRRT FACILITIES DEPRECIATIONN (3IL LL PZR YX)

NOTE LIF=-LIFZTIAS TRET FACILITIES (YZARS)

R IFIeKL=6n! K ' {196}
NOTE IFI-IRRT FACTLITI=ZS INVESTMENT (BIL LL PZk YR) - ‘

A FPLeK=FPLK/NP oK (197)
NOTE EPC=FTOud PEXR CAPYTL (THLUS VEG ULV TINS / YR=-PERSONI)

A FGTPIM.K=TABLE(FGPIMT .FPCoK/FPCH, Jo*vl) {1948}

T FoPIAT=2/1.5/1/ 40/ .5 . (195.1’
i FPCN=,27 {1980}
NOTE FGTP IM-FRACT GUVT TKARNSFER PAYAZHNTS T IRRI MULT (DIM)

) AJsK=FP K%POF {199}

C PIF=1CNN ' 1193,.,1)

NOTE AFAGRICULTJURAL QJTPIT {BIL LL PER YR)
NGTZ POF-PRILCE 0= FOOL (LL PER TON)

A AP+K=AUK*{1-FAGI) (20010
c =301=.3 (202.1)

NOTE  AP=AGRICULTIKAL PRCDYULT {slbL LL PER YR)

NCTE  FAOI-FRACT AG GUTPUT TO IRPUTS (DIM) : o

R PCDeKL=AC. K/LAC (201)

C LAC=20 (201.1)
NGTE ~ACD-AG CAPITAL DEPRECIATION (BIL LL PZ: YR)

NOTE  LAC-LIFETIMS AG CAPITAL (YEARS)

‘R ACToKL=AP K=FAP ] (202)
C.  FaPI=,2 ‘ (202.1)
NUTE  ACI-AG CAPITZL INVESTMENT (BIL LL PER YR)

NOTS.  FAPI=FPACT AG PRODUCT INVESTED (DI4)

A ALe K=NICLK+ICL oK ' : : {(203)
NOTE AL-AGRICLLTURAL LAND (HECTARES) :

A RACLReK=(as e k/ALN) /UALJK/ZALN) : ' {224)

C ALN=3€0000 (204, 1)

NuTe RACLR=-RELATIVE AG CAPL LAND RATIS (21 4)
NJTZ ALN=-4LG LAND INITYAL (HECTARES) '
A JPHK=TABL S(uPHT e SACL% eKe Do il s 2) (205)
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FN— MIDEL NAMI = NROM - 1 (CAST 1)

JPidT 2045/ 030/ a3/ 621/ e25/0 2> (205e1)

JPH=J LS 252 HECTARE ) S Con
JIF.K:JP,H'.J(*AL.K . {2 o)

0 KIF=J0BS IN FALFMING i e
GIP aF s R=AP 4N *(1-FAPI)/J It oKk k (27 1)

CGDPAF-~Ged.Pe PER WIRKZR IN FARAING (LL/YR-PERSUNI T

PaPLLATINN 3ECTOR . . . : .

IRPK=ACSKIFLTIN 2u9)
FAJIR=.1 : H299e1)

IRP=IRKIS2TION -PRODUCT (Il LL »=F ¥R)

FAJIR=FRAZT AG SUTFUT T3 IRRIGATICHN (NI Y1) . IR
JPTCUeR=TAILS(JPICUT s [F oK/ TFiveNe40,y4) {2lo)
JPICUT=e37/625/e21/el8/e 15/ e13/0bl10/ai25/allsl/el H{Z&10e1)

JPICU-Jd33S PER IRAIGATION CAPITAL JNIT (9ER32NS/LL ES) ' :
JITeRK=JdPTIOULK*IF K/L0O0UGT (211}

JII=J0BS 4 "IRRIGATION (PERSCNS) L
GOPPAlen=IRP.K/JII K . . L212)

GOPPwI=5,DsPe PER @WiIRKER Il IRRIGATION (LL PER YR 20t SR SUN)
AJPACUSK=TAOLE(AJACUT ¢ ACK/ACHN D9 LD 2) {210}
AJACUT=,.2/415741374117.1/.1 ’ ' ' {213.11)

AJPACU~AGOITI JdAL J0BS Per A6 caPlTAL UNIT (PIZaduns/LL zb)
JTLC K=AUPALULKEACLK/IDNDID - {&1la)

JITAC~-J0d8S i AG CAPITAL (PLKSIHS) , -
TARJeK=dIF K+J 1T K+JTAC &K : CH215)

TARJI=TUTAL AG RELATED 408S (PZxS1:3) : '

TAP K= AP AK+IRP,K H{21b)

TAP~TOTAL AGRICULTURLZL PRODUCT (BIL LL PER YK) ; -
RPI Ke{ MO K+B T K)*{FLFoK-=SCFaK) : S {21T)
FLCRoK=CLIP (FMUGLHFBOGL=415¢04TIH4Z4Ke3) e (217.1)
SCFRe K=CLIPAFRMOGL+FBIGC~ 1920 TIMZ,Kya5) {21142}
UP K= UP J+(DT)(NUDCQ.JK—ER.JK+RUM&.JK) o {218)
UP=yUpN . s (21341}

UP-URBAN: PURULATIq\ {P.ERSUNS) : :

UPN=1l.8FE6 i (213.2)

UPN=UKBAN POPULATIUN INITIAL (2ERHINS) s ’
kP K=RP, J+(JT)(NKPC?.IK—FU”9 JK} : {213}
RP=RPN ’ (219.1)

]RP 4K URZL PJPU'ATTUN IWITINL (2z22SaNS) :
RPN=1lw2F0 i 12194}

KP-rRUKEL PJPULDTIDN (PERSUNS)

NP K=UPK+RP. K 1?ZW)

NP-NATIDONAL POPULATIGN (PERSDENS)
WPCleK=TABLE(WPCIT«TIMELKeQs100410G). : (221)

NPCIT=1ND 3/1200/1359/1»5"/1325/137)/19’3/102“/163)/104)/10m
WPC [-wIRLD PER CAPITA IWCOME (Lo PER PZRSON PER YR ;
WPC IN=ADALD -PZP CAPITA INC INITIAL (LL PER PRRS31 PER YR

NPCT o K=GNP L k/NPLK 222)
NPCI-NZTINAL PER CAPITA 1A4CCAZT (LiL PIR PIR3IN PER YO ‘

RANPCT oK=NPLT oK/ WP L TWK (223)
RNPCI-RELATIVE -MATIONSL PR CA21ITA INCIMZ (D1a) I

RNPCIRSK=RNPCI.K/ENPCIN (224)
NPCI\—A 8. . {224.1)

RAPLIL-R:Z L&*EVF NATL P2 caPIva INCIOMEI RATIO (L IM) P
R\P IN=RSLATIVE NATL PES CLPITA INCIOME NIJPMAL (D21W)
RRILK=TABLI(RRITyPPARIK/PPNAJeKe 19205 (223
RRIT=3/.5/.8/ 1/ 1.1 {225, 1)
RRI-RELATIVE RUP AL IHCUME (DIM)



P= 135 RJN=- VINTL NAMZ = NFODM - L (C252 1)

A PPARJ K=T22 K/TARJ K (220)
NOTE PPARI=-PEIDUCT PER ao=nzLaTED J33 (LL PEX PcsSot PIE YR)

A PPNAJ on=NLGUP JK/NAJW K (227)
NOTE PPNAJ-PRIDUCT PER NON-AG JOo (LL PIR P2THSUN PER YE)

A KRIRJK=FKRT JK/ZRIN {220)

< RiIN=.29 {223.1)

NJTE ARIR=PELATI VE AURAL INCO4c RATIO (DIM)
NaTE KRIN=-FZLATIVE RURAL INCOME NCRMAL (31M)

A KRUMM  K=TABL cl UMM T oRE TR Ky Cwbel) (229%)
T RUMMT=.L5/ 0/ = 03/-. 04/ =.05/=4Cb/-,0 (229,1)
NUT = RUAM=RUR L TU UrbAI MIGRATIOIN AULT (FRa{T/YER) ‘

A QUMMR K=DLINF3I(RUMM KR LZT) ' {(230)

C RLLT=3 (230.1)

NGT= QUMAK=-RYR AL TO URZAN MIGRATION MULT REALIZED (FHACT/YR)
N3TE RLLT=KEALTIZATION TI4c (YEAKS)

A MUPHK=TABLZ{AUPMY yiUUP K/ NP oKy Oyvlas?2) {231
T MUP AT 2,02/ 402/ 4015/)/ =3/ =0045 : {(231.1)
NGTE MYPU=-MIDERNIZATION JF URBAN PIPULATION HAULT (1l/7YR)
A CLPMK=TABLS{POLPMT yPULKeKyGe1042) (232)
T POUPMT= =301/ = D( 2/ = 003/ =005/ =001 T {eB32.1)
NOT £ POL PM—FJILLUTION POPULATICN MULT (FRACT/Yx)
A POLP YR K=DL [NF2(POLPM.noPED) - 1233)
c PED=5 : {233.1)
NQT S PEI-POLLYTIIN EFFECT DELAY (YZaRS)
R NUPCR KL =P N2 {UPLCMJK+NUPCF) {23%)

" C NUPCF=,03 (£3%.1)

NGTE NUPCR=NATUKAL URBAN PUP CHANGE RATE (P ER30NS/Yn)
NOGTE  NUPCF-NATORAL URBAN POP CHANGZ FALTIR (FRACT/YR)

R EReKL=UPR*( EMK+EF) _ (235)
C ZF=.0167 {235.1)

NGTE SR-CMIGRATION KATEZ (PERSINS/YR)

NUTE EF=-FMIGRATIJN FACTOR {FRACT/ZYR) o

R RUMR e KL=RP o K% (KUMMR K +RUMF) ‘ " {236)

C RUAF=,25 {2354 1)
NOTZE RUAR=KUR AL TO URBANMIGRATION RITE(PERSING/YR)

NOTZ RUAF=-RURAL TQ URBAY MIGRATION FalTIR (FRACT/YR)

R NRPCR oKL=R2 oK 2 (RPL M K+NRPCF) : (237)
c NIPCF=,.033 (237.1)
NJT E NRPCK—NATURAL KURLL PGP CH&NGE X4TS (PERSINS/YR)

NOTE NRPCF=-NATUR AL RUFRAL PJIP CHANGST FACTUR (FRACT/YR)

A Ee K= TABLE(ZMTGRNPCIR «KoUs 3045) ’ o 423814

T SMT=41/ 02/ /=0 C167/~e03/=403/-433 {238. 1)
NO e Ed=ZMIGRATIOIN MULTIPLIER (FRACT/YR)

A MRPM. K=DLINF3 (MUPM K¢ MDT.K) (239)
NUTE MRPM-MUDERNIZATIUON UF RURAL PIJPULATION AULT (L/YK)

A MDT K=MOTH*TABLE(REFRMT 4 (RPEF(K/APLK) /LUPEFN/UPN) s DBy o8) (240)

T FEFRAT=1a57/05/e3/ 02/ a2/ o2/ a2/ e2/ a2/ a2/a2 (240,21
C MOTN=10 : (240C.1)

NUTe MOT-MOOERNTIZATION DISSEMINATI ON TIME (Y ZARS)
NOT & REFRMT-=LATIVE EAUC FACIL RUIAL MULT (DIM)

A CHARPMaK=TAGLTIHEPMT f(RPHF o K/RPK)/ (RPHFN/RPNIe 3y 1020 1e8)  (241)

T HRPMT ==, 0039/ N045 /000570057 .0057.005/7.005/.005/7.0057.405 (241.1)
NOTE HRPM~HEALTH FURAL POPULATION MJULT (1/YK)

A UPCMK=MUPM K +POLPMR (K {242)

A RPLHe K=MEP deK+HRPM K {243)

A GOP e K={AGD P K+TAPL K {244)

NOTE GOP=GROSS DIMESTIC PRJUDUCT (BIL LL PER YR)
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P- 16 RUN- MODEL NAME = MNROM - 1 (C4aSZ 1)

SWICY .K= SNICY J+(DT)($NIC.JK) (245)
SWI Y=SwICYM S . (245.1)
SNIQYN—QBOE B o (245.2)
SNICY—SURFACc WAT:R IMPOUNDMENT CAPACTY (LU METERS) - o
UI%C-.OZ ' ' , : (24641}

1MC-1MP CUNDMENT MAINTENANCE COST (LL/YR)
UIMC~UNI T IMPOUNDMENT MAINT COST (LL/M3-YR)

FB5H. K= CLIPUCsFBSWNSWICY K oMSWICY) (247)
FBSWN=.8 | | (247.1)

MSWICY=1000E6 ‘ (247.2)
' FBSw-FRACT BUDGET TO SURF HATCQ (DIM) ‘ C

" MSWICY-MAX SURF WATER IMPODMT CAP (MJ) ' .
ICCK=ICONIES WICY K/SWICYN o o (248)

ICCNO=1.0 a o | (248.1)
"1CC-IMPOMT CONSTRUCTION COSTS (LL/M3) { ICCN=WUCN*.4/SWICYN)
swlq KL=MAX(Oy { {WUCT s JK=WUCDs JK) $FBSWe K=IMCaK) /ICCaK) - (249)
" SWIC—SURF WATER IMPDMT CONSTRUCT ION (43/YR) L
DER oK= {MC o K+BCos K+ACL K} / (MCN+BCN+ACHN) (250)
DER-DEMAND RATIO - o
DSWDe K=DER « K*AWDN*DDS | (2517
AWDN=825E6 3 | - (251.1)
DDS=. 67 | ‘ (251.2)

DSWD-DRY SEASON WATER DEMAND (M3)
AWON-ANNUAL WATER DEMAND (M3/YR)
DDS-DURATION DRY SEASON (YR)

DSWS oK=EAR®FFDS+MIN(SWICY«KoEAR®(1-FFDS)) (252)
EAR=4800ES6 , . o (252.1)
FFDS=.1 | | | | (252.2)

DSWS-DRY S:ASDN WATER SUPPLY (M3) :

"EAR-EXPLOITABLE ANWUAL RAINFALL (M3)

FFDS-FRACT FALLING IN DRY SEASIN (DIM) l
HEC.K=SWICY. K*KHPMPY ) ' (253)
KHPMPY=2.5 : (253.1)

HEC-HYOROELECTRIC CUTPUT (KWwH/YR)

KHPMPY—KWH PER CU METEK PER YR (KNH/M3-YR) .
TEDe K=DER < K*EDN {(254)
EDN=2 000E6 i {254.1)

TED-TOTAL ELECTRICITY UEMAND (KWH/YR)

EDN-ELECTRICITY DEMAND NORMAL (KWH/YR)

PHYSICAL INFRASTRUCTURE ~ HIGHWAYS

HLK oK=HLK o J+(DT) {HWYC o JK) : , (255)
HLK=HLKN B - ’ (255.1)
HLKN=1.8E4 | | |

HLK=HWY LANE KILGMETERS (LANE-KM)
HLFO. K=HLK JK*LPK /L ZH (256)
LPK=.05 | (256.1)
LZH=1500 ‘ | . (256.2)

HLFO-HWY LAND FRACTICN OCCUPIED (DIM)

LPK-LAND PER KILOMETER (HA/KM-LAND)
~ LZH-LAND ZONED HWYS (HA) _ ‘ 1
HCCe K=HCCNXHCCM.K ' (257)

HCCN=212500 ' . : (257.1)
HCC-HWY CONSTRUCTION COST (LL/KM-LANE)

HCCMe K=TABLE(HCCMT o HLFO K 4Gl va2) K 12581

HCCMT=.9/457/.9/1/8/25 (258.1)

HCCN—H&Y CONSTR COST MULT (DIM)
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P- 17 RUN- MODEL NAME = NRDM - 1 (CASE 1)

]
pur
m

(28 e il - X e XL

NJTE

NOTE
NOTE

UMC oK =UMCNXNC Fo K/NCFN
UMC—UNIT MAINTENANCE COST (LL/LANE-KM—YR)
NCFN=750
UMCN=3233
HMCo KSHLK s K*UMC K : : :
HWYL « KL={FLTHX(LTF I JK=LTFDJK )+ 4V K ¥HUR-HMC, K} /HCC o K
FLTH=485
HUR=300
HWYC=HWY CONSTRUCTICN (LANE=-KM/YR)
FLTH=FFACT LAND TRANS IN HKYS (DIM)
HUR-HIGH®WAY USER REVENUZS (LL/YR)
HJOUSING SECTOR
UIDeK=UID, J+{DTI{UILR JK=UIDRs JK=-UIDR XaJK )
UID=UIDN
UIDN=1.0E6 |
UID=UPPER INCOME DWEZLLINGS (RCI4S)
LID.K=LID. Jf(DT,(UIDR JK+LICR. JK-LIDR. JK)
LID=LIDN
LIDN=1.0t0
LID-LOW INCOME DWELLINGS (KO04S)
TOUK=UIDLK+LID.K
TDU-TOTAL DWELLING UNITS (RECOM3)

"ROPPMK=TABLE(FDPPMT¢DEK o KXENPN/ N2 KeDoeBel)

REPPMT=0/1/142/1433/1442/1.48/1e5/1.5/1.5
NPN=3E6 :

ROPPM-RICYS DESIRED PER PEFRSON MULT (DIM)
UIDRXKL={UID.K/LUID}*FUIDD

UIDRX-UPPZR INCOME OWELLING DZ4OLITION RATE (RDOMS/YF)

RDPPN=.T5
RDPP-ROOMS DESIRED PER PERSCN JULT (DIM)
TDDeK=NP K *RDPPN*RDPP MoK
DUD.K=TDD. K-TDU. K
DUO—DWELLING UNIT DEFICIENCY {(330MS)
TDD-TOTalL DwELLING DEMAND (&834S)
DLFO.K=TDU.Kx=LPDU/LZD
LPDU=200
LZD=100GOES ‘ :
DLFC-DWELLING LAND FRACT CCCUPIED {DIM)
LPDU-LAIWD PER. DwELLING UNIT (S0 MeETERS/RCCM)
LZD-LAND ZONED FDOR DWELLINGS (M2)
DCCMK=TABLE(DCCMT 4DLFO.KeColve2)
DCCMT=eT/e8/1/72/4/77
. DCCM—DWELLING CONSTRUCTION COST MULT (DIM)
LICC.K=LILCN*DCCM.K
LICCN=20000
LICC~LOW INCOME (DWELLING) CONSTR COST {LL/ROCOM)
- LICR-LOW INCOME CONSTR RATE {RIOMS/YR)
LICRKL=(LIHP JK+RILIHSJKI/LTILC LK
LIDRKL=LIC.K/LLID
LtLID=50

LIDR—=LOW INCOME DwWwELLING DETERISRATION RATE (ROOMS/YR)

LLID-LIFETIME LOW INCOME DWELLINGS (YR)
UIDR.KL=(UID.K/LUIDI*(1-FUIDD)
LUID=20
FUIDD=.2

UIDR=-UPPER INCCME DWELLING DETZRIJRATION RATE (ROOMS/YR)

LUID-L IFETIME UPPER INCOME DWELLINGS (YR)

{259)

(259.1)
(25942}
{260)
(261)
(261.1)
(2b1.2)

(2o2)
(262.1)
(262.2)

{263)
(263.1)
(263, 2}
{264%)
{2651)
{265.1}
{ 265, 2)
{206)
{206.1)
{267)
{268}

(269)
(269.1)
{269.2)

(270)

{270.1}

{271)
{271.1)

(272)
(273)
(273.1)

{274)
(274.1)
{274,.2)
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P- 18 RUN- MODEL NAME = NRDM - 1 (CASE 1)
NUTE FUIDD-FRACT UPPER INCUME DeU. OEMOLISHED (DIM) BRI
R UICRGKE=ZUIDKHUICNZUICMLK (2751
NOTE JICR=UPPER INCOME DWELLING CON3TR. RATE (RJIIMS/YRI e
A UICHeK=TABLE(UICMTsDLFOaKsOslye2) R (270}
T ULEMT=1/1/17.8/.6T7/ 0 {276.1)
NOTE - UICM—=UPPZR INCOME CONSTRUCTION MULT (DIM) dove
(" UICN=,03 : ~ {276e2)
A7 RENT.K= RENTN*DER. (277)
C ‘RENTN 5G0 277.1)
NOTE  RENT PER DWELLING (LL/YR-ROOM) R
‘NOTE - “TRADE-ENEZRGY SECTIR i
A TTLR K-(ITr.K/ITFN)*TTLPN (273)
C TTURN=1.0E9 (2758.1)
"NOTE TTLR-TAR'FF-TRANSIT-LOADING P=V=MU:S {LL/YR) !
A MFD K=MCo KXUMCFD*ETEM.K 4279)
c UMCFD=,0755-3 / S L H279. 1)
NOTE - MFD-MANUF FUEL DEMAND (TON OIL EQUIVALENTS PER YK) LR
NOTE  -UMCFD-UNIT MANUF CAPITAL FUEL DEMAND (TO%/YR-LL)
A SFDeK=Z(BL ok +WUCSK+TCC K+ITF K+PEFGK+PHF KIXUSCFDUXETEMLK 16 282)
¢ USCFD=.,025€8-3 - (280.1)
NOTE SFD-SERVILE SECTOR FUEL DEMAND (TOZ/YR) P
"NOTE  USCFD-UNIT SERVICE CAPITAL FUSL DSMAND (TCE/YR-LL) LR
~A AFDoK= AL.K*UACFD*ETLM. 281}
€7 UACFD=,07155-3 " ’ (28la1)"
NOTE AFD-AGRICULTURE FUEL DEMAND (TIE/YR-LL)
NOTE UACFD-UNIT AGRI CAPITAL FUEL o MAND (TOE/YR L)
A DFD«K=TDUK*UDFD*ETE M4 K 282}
c ‘UDFD=.3 (28241}
NJOTE ~ DFD-DOMESTIC FUEL DEMAND (TOE/VYR) b o
NOTE  UDFD-UNIT DWELLING UNIT FUEL DﬁMAND {TOE/ YR=RUGM )
A TFDeK=MV K *UVFD*ETEM, K (283)
C UVFD=2.5 : B {(283.1)
NOTE TFD- TRANSPJRTATIDJ FUEL DEMAND (TOE/YR) ‘
NOTE UVFD-UNIT VEHICLE FUEL DEMAND (TOE/YR-VEH) o
 FIMeK=(MFDoK+SFD.K+AFCK+DFDK+TFD. K)*NCF o K+(EUDe K*¥FEUGF. K} (284)
NOTE FIM=-FUEL IMPORTS {(LL/YR) :
A NCF e K=TABUEUNCFToeT IME oK90 +50410) “(285)
T NCFT=1750/1502/200N/2500/2450/2500 {285.1)
"NOTE NCF-NATIONAL COST OF FUEL {LL/T3E)
R MVGR, KL=MV (KEAVGN®VHC MoK : {2806)
c MVGN=, 08 {286.1)
NOTE - MYGR-MOTOR VEH GROWTII RATE (VEH/YR) R
NOTE  MVGN-MOTOR VEH GROWTH NORMAL (1/YR) - o
L MV.K= MY, J+(DT)(MVGP JK) (287)
N “MV=MVN (287.1)
C MVN=300000 {28762)
NOTE MV-MOTOR VEHICLES (VEH) S
A NMGE JK=NMGEN* (MO K/NP.K) /MOPCN {288)
c MOPCN=1667 (28841)
€ NMGEN=.25E6 ~ ‘ (288.2)
NOTE NMGE-NET MANUF GOODS EXPORTED (LL/YR’ :
NOTE MOPCN-MANUF OQUTPUT PER CAPITA NORMAL (LL/YR-PERSON)
A NBSE«K=NBSEN* {50 K/ NP K)/BGPLN (289)
T BOPCN=4000 (2839.1)
C NBSEN=.6EY = . (289e2)
NOTE =~ NBSF—NET Busxwess SCRVICcS ExPORT‘D (LL 7YR) R
NJTE BOPCN-BUSINESS DUTPUT PER (APITA NORMAL (LL/YR=PERSON)
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P~ 19 RUN- MODEL NAME = NRDM = 1 (CASE 1)
A NAPE . K=NAP SN= (ADK /NP oK) /ADPCN

C AOPCM 27¢C

o NAPEN=,15€9

NOTE NAPE=-NET AGRI PRODUCTS EXPORTED (LL/ZYR)
NOTE AJPCN=AGRI JUTPUT PER CAPITA NIRMAL (LL/YR-PERSON)

A GNP oK=GDP ¢ K+TTLR dKANMGE L K+NDSE « KENAPE  K-F I MK

NOTE GNP-GROS3S NATIONAL PRODBUCT (LL/YR)

& ETEMa K=TABLE(ETEMT o DER Ky 021042}

T ETEMT=1.15/7485/465/e5/44/.35

NOTE ETEM=—ENERGY EFFICIENCY TECHNCLIGY MULTIPLIER (DIM)
A GTPoK=MPK*FAPGTP  K+BP.KxFBPGTP K

NOTE GTP—-GOVT TRANSFER PAYMENTS (LL/YR)

S GBeK=CPoK+S3TP JK+TTLR «KA¥FTTLRB+F Mo K#¥FTaX

C FTITLRB=1.0

C FTAX=42

NOTE GB—-GOVT BUDGET {(LL/YR-VEH)

NUTE FTTLRG=-FRALT TTL REVENUES TO BUIGET (DIM)
NOTE FTAX=-FUEL TAX (DIM)

S PPP oK=NP oK/ {JIPHK*FWPHY K)

A FWPHY e K=TABLE(FWNPHYT+JIPH.Ky 09102000, 10000)
NOTE PPP=-PCP PER PHYSICIAN (DIM)

CNOTE FWPHY~FRACT wORKERS PHYSICIANS (DIM)

S PCEC.K=TEDK/NP.K

NOTE PLEC-PER CAPITA ENERGY CUNSUMPTIUN (TOE/YR-PERSGN)
S MVPL o K=MVo K/NP LK

NOTE MVPC-MOTIR VEHICLES PEK CAPITA (V;H/P:RSON)

A FPAALKSTLBLE(FPWAT o ANP T aKe—2¢401)

T FPWAT=0s42/e41/6e4/e38/e35/432/4.3

NOTE FPAA—FRACT PDP OF WORKING AGE (DIM)

S FEIF=JIF.K/(NAJK+TARJI LK)

NOTE FWIF-FRACT WORKERS EMPLOYED IN FARMING (DIM)
S ANRPP o K=(UIDK+LIDWK) /NP K

NOTE ARMPP=-AVER NO ROOMS PER PERSCN (R3JDMS/PERSON)
) FALI«K=ICL eK/ (ICLoK+NICLsK)

NOTE FALI-FRACT AG LAND IRRIGATED (DIM)

S ALT«K=ALTN4OLINF3(ALMsKsALRT)

C ALTN=.T7

C ALRT=10

NOTE ALT-ADULT LITERACY (FRACT)

NOTE ALRT-ADULT LITERACY REALIZATION TIME (Y:ARS)
A ALMe K=STABLE(ALMTZUPEPCR K+RPEPCR K9 092492)

1 (290)

{290.2)
(2904 3)
{291)

(292)
(292.1)

{293)
(294)

(294.1)
{294.2)

(295)
{295.1}
(295.2)

(296)

{297)

(298)

{298.1)
(299) |
(300’
{301)
{302)

(302.1)
{302.2)

{303)

T ALMT=2=07/07/012/e18/ 621/ e23/6245/0255/262/4267/e27/27/.27 (303.1)

A UPEPCR.K=(UPEF.K/UP.K)/LUPEFN/UPN)

NOTE UPEFCR-URBAN PUBLIC ED PER CAPITA RATIO

A RPEPCRK=(RPEF.K/RP.KI/LRPEFN/RPN)

NOTE RPEPCR—RURAL PUBLIC ED PER CAPITA RATIO

A VHCM K=TABLE ( VHCMT , (MV.K/ HLK., K)/(dVN/HLKN)oOo#.l)
T VHCMT=3/1/0/-.01/-.04

NOTE VHCM=-VEH HWY CONGESTION MULT {(DIM)

S POPUeK=(100) (UP.K/NP,.K)

NOTE PUPU-PERCENTAGE OF POPULATION JRBAN:

A ANPI«K={100) (NUPCRaJK+NRPCR4JKI/NP K

NOTE ANPI—-ANNUAL NATURAL POPULATION INCREASE

S PPAAK=100*FPWALK

NOTE PPWA-PERCENTAGE OF POPULATION JF WIRKING AGE
S POPDENeK=iPs K/AREA

(304)
{305)

(306}

4306011}

(307)
{308)
(30%)

{310}
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P= 23 RUN=- MJDEL NAME = NRDVM = 1 (CAST 1)

NDTE POPDEN=PCPULATION DENSITY (PERSGNS 7/ S9 KM)
C  AREA=1G420 . . -
S  TBPGNP K= (GNP K= GDPSKI/GNPLK

NOTE  TBPGNP=TRADE BALANCE PERCENTAGE OF GNP

A PUNEMK=TABLZ (PUNEMT.(TLFO.K‘JOB).K)/TLFJ Ke- e50e50051

T PUNEMT=-20/0/30 .

NOTE PUNEM=PERCENTAGE UNEMPLJYHENT

A JOBS.K=TARJ. K+NAJ. K

A TLFO3aK=NP oK #FP WA 4K

NOTE TLFCO-TOTAL . LABGR FORCE.

S BPGNPaK=(10D) (GBaK/GNPK)

NOTE "~ 3PGNP-BUDGET AS PERCENTAGE OF GNP

S TPPONP «K={ 130 ) (GTP oK/ GNP ot }

NOTE TPPGNP-TRANSFER PAYMENTS A4S PERCENTAGE IF: GNP

S PHSUBK=FPHS K% {1G0-PHPS.K}

NOTE PHSUB-PERCENTAGE HEALTH SUBSIDIZED

A, PHPSK=TABLZ{PHPST+(PHF.K/NP, k)/(PHFN/NPM).o.b.lb ch

T PHPST=90/80/70/60/5C/40 o

NOTE  PHPS-PERCENTAGE HEALTH . IN. PFIV&TE 3ECTJR

S PESUB.K=FPES.K¥X(100-PEPS.K)

NUTE PESUB-PERCENTAGE EOUCATION SUBSIDIZED
PEPS.K=TABLE{PEPST 4 (PEF.K/NP.K) /(PEFN/NPN) 4Cs541 1)

T PEPST=60/50/40/30720710

NOTE = PEPS—-PERCENTAGE EDUCATICN IN. PRIVATC SECTOR

S.7 UPOPDeK=UPK/UL.K = =

NOTE UPUPD-URBAN POPULATION DENSITY (PERSJNS/H:CTARE)

S AFSTIZ K=sAL K/ JIFJK -

NCTE AFSIZ-AVER FARM SIZE {(HELT / FARM)

S FPLLeK=FPC.K%*10000 . :

" NOTE FPCC~FOOD PER CAPITA (KILCCALORXES / 'PERSON-DAY ) -

S PALTSK=( ICL «K/ALSK}*100

NOTE ‘PALT-PERCENTAGE AGRI LAND IRRIbATED
S. TSPu. -TSPCN*TQPLM K

€ TSPCN=,05 ‘ Com ,

A TSPCMeK=TABLE{TSPCMT, TLCR. 0009115 EE

T TSPCMT=0/2/3.8/5+5/7/8.3/9.5/10.,5/11.2/12

NOTE TSPC—T+Va 3ETS PER CAPITA. . -

S CAPC K=CAPCN*CAPCM. K

C CAPCN=10. : ‘ :

A CAPCM.K=TABLE{CAPCMT . TCLCR. K.0o9-1)

T CAPCMT=2/1e2/+8/e06/ o5/ e5/ 45/ 25/ 45/ 5

NOTE - -- CAPC-CINEMA-ATTENDANCE PER C2APITA (TRIPS/PERSIN-YR)
S HWYDEN sK=HLK . K /AR EA -

NOTE HAYDEN-HIGHWAY DENSITY (LANE—KWS/SQ KM)

S SHICPCK=SWICY.K/NP.K

NOTE SWICPC~-SURF WATER IMPDMT CAPA»ITY PER CAPITA (M3/PER)

S FIPGNP.K=(FIM.K/GNP.K)*100

NOTE  FIPGNP-FUEL I'MPORTS AS PERCENT OF GNP
S Q0L K=NPCI.K+{10000%RRI)—(2000%P0OLR«K)
NOTE JOL-QUALITY OF LIFE

NDTE CONTROL

PRINT PUNEMyNPCI,RRI

PRINT QOL ‘

PLOT MC=C,M0=0,MP=P

PLOT FEUCH=H/WOSR=W

PLOT NB=N,DB=D,RB8=R.BE=E

PLOT GNP=N.GDP=C,sFIM=F

(310. 1)
(311)

(312)
(312 l)

(513)
(31a) .

(315)
1315),,;
(317)

(3181
(318.1)

(319)
‘3201'
(JZUJL)
(321)
(322)
(323)
(324)

(325)
(325.1)

w{ 32544}

{32543)
(326)
(32641}
{326.2)
(32643)
{328)
{329}
(330)

(331):
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NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NGTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NCTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE

APPENDIX B
Dsrmmons OF PARAMETERS

NROM-2

AC-AGRICULTURAL CAPITAL «(BIL LUL)
ACN-AGRICULTURAL CAPITAL INITIAL (BIL LL)
ACILR-AG CAPITAL IRRI LAND RATIO (LL PER HECT)
AO-AGRICULTURAL OUTPUT (BIL LL PER YR)

AP-AGRI CULTURAL PRODUCT {(BIL LL PER YR)
ACD-AG CAPITAL DEPRECIATICN (BIL LL PER YR)

 ACI~AG CAPITAL INVESTMENT (BIL LL PER YR)

AL-AGRI CULTURAL LAND {(HECTARES)

ALN=AG LAND INITIAL (HECTARES)

AJPACU-ADDITIONAL JOBS PER AG CAPITAL UNIT (PERSONS/LL E5)
AWDN—ANNUAL WATER DEMAND (M3/YR) '
AFD-AGRICULTURE FUEL DEMAND {(TOE/YR~-LL)

AOPCN-AGRI OUTPUT PER CAPITA NORMAL (LL/YR-PERSON)
ARMPP—AVER NO ROOMS PER PERSON (ROOMS/PERSON)

ALT-ADULT LITERACY (FRACT)

ALRT-ADULT LITERACY REALIZATION TIME (YEARS)

ANP I-ANNUAL NATURAL POPULATION INCREASE

AFSIZ-AVER FARM SIZE (HECT / FARM)

- AFPI-AVER FRACT PRODUCT INVESTED (DIMI)

AFIP-AVER FRACT INVESTMENT IN PLANT (DIM)
BOPCN-BUSINESS OUTPUT PER CAPITA NORMAL (LL/YR-PERSCN)
BPGNP-BUDGET £S5 PERCENTAGE OF GNP

B8C-BUSINESS CAPITAL

BCN-BUSINESS CAPITAL INITIAL (BIL LL)

BLR-BUSINESS CAPITAL RATIO(DIMENSIONLESS)

BEUCR-BUSIN ELECT UTIL CAPITAL RATIO (DINMENSIONLESS)
BEDSM-BUSIN ELECT DEMAND SUPPLY MULT (DIMENSIONLESS)
BWUCR-BUSIN WATER UTIL CAPITAL RATIO (DIMENSIONLESS) -
BWOSM-BUSIN WATER DEMAND SUPPLY RATIO (DIMENSIONLESS)
BTCCR-BUSIN TELE-COM CAPITAL RATIO (DIMENSIONLESS)
BCDSM-BUSIN COMMUN DEMAND SUPPLY MULT (DIMENSIONLESS)
BTFCR-BUSIN TRANS FACIL CAPITAL RATID (DIMENSIONLESS)
BTDSM-BUSIN TRANS DEMAND SUPPLY MILT (DIMENSIONLESS)
BCOR-BUSINESS CAPITAL QUTPUT RATIO (YEARS) -
BO~-BUSINESS OUTPUT (BIL LL PER YR)

BP-BUSINESS PRODUCT (BIL LL PER YR)

BCDO-BUSIN CAPITAL DEPRECIATION (BIL LL PER YR)
BCI-BUSIN CAPITAL INVESTMENT {(BIL LL PER YR)
BE~BUSINESS ESTABLISHMENTS -
BLFO-BUSINESS LAND FRACTION OCCUPIED {DIMENSIONLESS)
BECM-BUSIN ESTAB COST MULT (DIMENSIONLESS)

- BA-BUSINESS ADDITIONS (ESTAB PER YR)

BR-BUSIN RESTORATIONS (ESTAB PER YR)

BRP-BUSIN RESTORATIONS PROGRAMMED (ESTAB PER YR)
CNILR-CAPITAL NON-IRRI LAND RATIO (LL PER HECT)
CILR-CAPITAL IRRI LAND RATIO (LL PER HECT)
CNILRN-CAPITAL NON-IRRI LAND RATIOC INITIAL {(LL PER HECT)
CILRN-CAPITAL IRRI LAND RATIO INITIAL (LL PER HECT)
CYMNIL—~CAPL YIELD MULTIPLER NON-IRRI LAND (DIM}
CYMIL~-CAPL YIELD MULTIPLIER IRRIGATED LAND (DIM)
CAPC-CINEMA ATTENDANCE PER CAPITA (TRIPS/PERSON-YR)
CPME-COST PER MANUF ESTABLISHMENT (MIL LL PER ESTAB)
CPMEN-C3ST PER MANUF ESTABLISHMENT NORMAL (MIL LL PER ESTAB)
CPBE-COST PER BUSIN ESTAB (MIL LL PER ESTAB)

CPBEN-COST PER BUSIN ESTAD NORMAL (MIL LL PER ESTAS8)
CSGDP-CONSTRUCTICON SERVING G.D.P. (BIL LL PER YR)
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NOTE
' CO-CONSTRUCTION OUTPUT {(BIL LL PER YR)
‘CC~CONSTRUCTION' CAPITAL (BIL LL)

- CCOR-CONSTRUCTION- CAPITAL OUTPUT RATIO: (YEARS)
‘DER-DEMAND RATIO .
‘DSWD-DR'Y. SEASON WATER DEMAND (MS)

NOTE
NOTE

NOTE

NOTE
NOTE

NOTE -

NOTE
NOTE

NOTE

NOTE

NOTE °
NOTE .
NOTE

NOTE

NOTE

NOTE
NOTE
NOTE
NOTE

NOTE

NOTE
NOTE

"NOTE

NOTE

NOTE

NOT-E
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOT-E
NDTE

NOTE

NOTE
NGTE
NOTE
NOTE
NOTE

NOTE

NOTE
NOTE
NOTE
NOTE
NOTE
NOTE

NGTE
NOTE

NOTE

NOTE
NOTE .

NOTE
NOTE

- NOTE

MODEL NAME = NRDM

CP-CONSTRUCTION PRODUCT (BIL LL PER)

DDS-DURATION DRY SEASON -(YR)
DSWS=DRY SEASON WATER SUPPLY (M3)
DUD~DWELL-ING UNTT DEFICIENCY (ROOMS)
DLF O=DWELLING LAND FRACT OCCUPIED (DIM)
DFD~-DOMESTIC FUEL DEMAND (TOE/YR)

© DM=DAMAGED MANUFACTURING (ESTABLISHMENTS)
DMN=DAMAGED MANUFACTURING -INITIALLY (ESTABLISHM‘NTS)

DB—DAMAGED BUSINESS (ESTABLISHMENTS).

'CBN=DAMAGED BUS INESS “INITIALLY (ESTABLISHMENTS)

ER-EMIGRATION RATE (PERSONS/YR)

EF-EMIGRATION FACTOR (FRACT/YR)
EM-EMIGRATION MULTIPLIER (FRACT/YR)

EAR-EXPLOITABLE ANNUAL RAINFALL (M3) -
EDN-ELECTRICITY DEMAND NORMAL (KWH/YR)

ETEM-ENERGY EFFICIENCY TECHNOLIGY MULTIPLIER (DIM)
EBUC—-ELECTRIC UTILITY CAPITAL (BIL LL) Lo
EUCN-ELECTRIC ‘UTIL CAPITAL INITIAL (BIL LL) ,
EUCR-ELECTRIC UTIL CAPITAL RATIO (DIMENSIONLESS)
FUO-ELECTRIC UTIL OUTPUT (BIL LL PER YR)
EUP-ELECTRI'C UTIL PRODUCT (BIL 'LL PER YR} -

-BUCD-ELECT ‘UTIL CAPITAL DEPRECIATION (8BIL LL PER YR)

EUCI-ELECT UTIL CAPITAL INVESTMENT (BIL LL PER YR)

EWUIM-EFFICIENCY WATER UTIL INVESTMENT MULT (DIMEN’

FGPPA-FRACT GOVT .PROD TO PUBLIC ADMIN (DIM)
FNICLR-FRACT NON-IRRI CULT LAND REMAINING (DIM)

FP-FOOD PRODUCTION (THOUSAND VEG EQUIV TONS/HECT-YR)
FGTP IN-FRACT GOVT TRANSFER PAYMENTS TO IRRI NORMAL (DIM)
FLPPY-FRACT LAND PRUOGRAMMED PER YEAR. (1/YR)

FPC-FOOD PER CAPITA (THOUS VEG EQUIV TONS / YR-PERSON)

FGTPIM~FRACT GOVT TRANSFER PAYMENTS. TO IRRI MULT (DIM)
FAQOI-FRACT AG OUTPUT TO INPUTS (DIM)
FAP I-FRACT AG PRODUCT INVESTED (DIM)

-FAOIR=FRACT AG OUTPUT TU IRRIGATION (DIM)
FBSW-FRACT BUDGET TO SURF WATER (DIM)

FFDS-FRACT FALLING IN DRY SEASON (DIM)
FLTH=-FRACT LAND TRANS IN HWYS (DIM) SR
FUIOD-FRACT UPPER INCOME D.U. DEMOLISHED (DIM)
FIM-FUEL IMPORTS (LL/YR) o

FTTLRG-FRACT TTL REVENUES TO BUDGET (DIM)
FTAX-FUEL TAX (DIM)

FUPHY-FRACT WORKERS PHYSICIANS (DIM)
FPWA-FRACT POP OF WORKING AGE (DIM)

FWIF-FRACT WORKERS EMPLOYED IN FARMING (DIM)
FALI-FRACT AG LAND IRRIGATED (DIM)

FPCC~-FOOD PER CAPITA (KILOCALORIES / PERSON-DAY)

FIPGNP-FUEL IMPORTS AS PERCENT OF GNP

FMOG-FRACT MANUF QUTPUT TO GOVT (DIMENSIONLESS)
FBOE-FRACT 'BUSIN OUTPUT TO ELECT (DIMENSIONLESS)
FBOEN-FRACT BUSIN OUTPUTY TO ELECT NORMAL (DIMENSIONLESS)
FBOW-—FRACT BUSIN OUTPUT TO WATER (DIMENSIONLESS)
FBOWN-FRACT BUSIN OUTPUT TO WATER (DIMENSIONLESS)
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MODEL NAME = NRDM

FBOC~-FRACT BUSIN OUTPUT TO COMMUNICATIONS (DIMENSIONLESS)
FBOCN-FRACT BUSIN OUTPUT TO COMMUN NORMAL {(DIMENSIONLESS)
FBOT-FRACT BUSIN OUTPUT TO TRANSPORTATION (DIMENSIGNLESS)
FBOTN~-FRACT BUSIN OUTPUT TO TRANS NORMAL (DIMENSIONLESS)
FBOIF-FRACT BUSIN OUTPUT TO INFRASTRULTURE (DIMENSIONLESS)
FBOI-FRACT BUSIN OQUTPUT TO INPUTS (DIMENSIONLESS)
FBPI-FRACT BUSIN PRODUCT INVESTED (DIMENSICNLESS!
FBOG-FRACT BUSIN OUTPUT TD GOVT (DIMENSICNLESS)
FEUCH-FRACT ELECT UTIL CAPL HYDROELECTRIC (DIMEN)
FEUOF-FRACT ELECT UTIL OUTPUT TO FUEL (DIMEN)

FEUPI-FRACT ELECY UTIL PRODUCT INVESTED (DIMEN])
FWUOI-FRACT WATER UTIL OUTPUT TO INPUTS (DIMEN)
FAUPI-FRALCT WATEF UTIL PRCODUCT INVESTED {DIMEN)

FMOM~-FRACT MANUF OUTPUT TO MATERIALS (DIMENSIONLESS)
FMOI-FRACT MANUF DOUTPUYT TO INPUTS (DIMENSIONLESS)
FMOIF-FRACT MANUF OUTPUT TO INFRASTRUCTURE (DIMENSIONLESS)
FMOTN-FRACT MANUF OQUTPUT TO TRANS NORMAL {(DIMENSIONLESS)
FMOT-FRACT MANUF QUTPUT TO TRANSPORTATION (DIMENSIONLESS)
FTCOI-FRACT TELE~-COMMUN OUTPUT TO INPUTS {(DIMEN)
FTCPI-FRACT TELECOMMUN PRCDUCT INVESTED (DIMEN)

FIT-FRACT IN INTL TRANSPORT (DIMEN)

FITOI-FRACT INTL TRANSPORT OUTPUT TO INPUTS

FITPI-FRACT INTL TRANSPORT PRODOULT INVESTED

FLT-FRACT IN LAND TRANSPORT (DINEN) ’

FLTOI-FRACT LAND TRANSPORT QUTPUT TO INPUTS (DIMEN)
FLTFI-FRACT LAND TRANSPORT FACIL INVESTED {(DIMEN)
FMPGTP-FRACT. MANUF. PRODUCT GOVT. TRANSFER PAYMENT (DIM.)
FBPGTP-FRACT, BUSIN. PRODUCT GOVT. TRANSFER PAYMENT (DIM.)
FMOCN—-FRACT MANUF QUTPUY TO CCMMUN NORMAL (DIMENSIONLESS)
FMOC-FRACT MANUF ODUTPUT TO COMMUNICATIONS (ODIMENSIONL ESS)
FMOWN-FRACT MANUF OUTPUT TO WATER NORMAL (DIMENSIONLESS)
FMOW-FRACT MANUF OUTPUT TO WATER (DIMENSIONLESS)
FMOEN-FRACT MANUF OUTPUT TO ELECT NORMAL (DIMENSIONLESS)
FMOE-FRACT MANUF OUTPUT TO ELECT (DIMENSIONLESS)
FEUPI-FRACT ELECT UTIL PROD INVESTED (DIM)

FCOI-FRACT CONSTRUCTION OUTPUT TO INPUTS (DIM)

FCP I-FRACT CONSTRUCTION PROD INVESTED (DIM)

FPES-FRACT PUBLIC EDUC SUBSIDIZED

FGPPE-FRACT GOVT PRODUCT TO PUBLIC EDUCATION (DIM)
FPEPI-FRACT PUBLIC EDUC PRODUCT INVESTED (DIM)
FIUPE-FRACT INVESTMENT URBAN PUBLIC EDUC (DIM)

FPHS-FRACT PUBLIC HEALTH SUBSIDIZED

FPHPI-FRACT PUBLIC HEALTH PROOUCT INVESTED (DIM)
FGPPH-FRACT GOVT PRODUCT TO PUBLIC HEALTH (DIM)
FIUPH.FRACT INVESTMENT URBAN PUBLIC ‘

FRTI-FRACT RENT TO INPUTS

FOPLIH-FRACTY GOVT PRUD INVESTED IN LOW. INCOME HOUSING (DIM)
GSCGDP-GOVT. SERVICE CONTRIB 7O 6.D.P. (BIL LL PER YR)
GBI-GOVT BUDGET TO IRRIGATION (BIL LL PER YR)
GOPWF~G.D.P. PER WORKER IN FARMING {(LL/YR-PERSON)

GOPPWI-G.D.Pe. PER WORKER IN IRRIGATION (LL PER YR PER PERSDN)

GDP-GROSS DOMESTIC PRODUCT (BIL LL PER YR)
GNP-GROSS NATIONAL PRCDUCT {LL/YR)

GTP~GOVT TRANSFER PAVYMENTS (LL/YR)

GB—-GOVT BUDGET (LL/YR-VEH)

GOPPWM-GoDe.P. PER WORKER IN MANUF (LL/YR-PERSON)
GDPPWB-~G+sDeP. PER WORKER IN BUSIN. (LL/YR-PERSON)



19 [ 3 N
w (V3] -

()

39
41
43
45
47
49

51

55
57

59

61

63

11

13

15

NOTE
NOTE
NCTE
NOTE
NOTE

"NOTE

NOTE
NOTE
NOTE
NOTE
NOTE

'NOTE

NOTE
NOTE
NDTE
NDTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOIE

NOTE

NOTE
NOTE
NOTE

‘NOTE

NOTE
NOTE
NOTE

- NOTE
NOTE

NOTE
NOTE

NOTE
NOTE
NOTE

NOTE
NOTE

NOTE
NOTE

NOTE
NOTE
NOTE

- NOTE

NOTE
NGTE
NOTE

NOTE

NOTE
NOTE
NOTE
NOTE
NOTE

MODEL NAME = NRDM

GDPWEU-G.oD. Po PER WORKER IN ELECT UTIL (LL/YR=-PERSON)
GDPWWU=GaDePs” PER WORKER IN WATER UTIL (LL/YR-PERSON)
GDPWTC-GaDoPs PER WORKER IN TELE-COM{LL /YR~PERSON)

kGDPhIT—G D.P. PER WORKER IN INTL TRANS (LLZYR-PERSON)
AGDPHLT°G DePs PER WORKER IN LAND TRANS (LL/YR-PERSON)

GDPPWC-G.D.Pe PER WORKER IN CONSTR (LL/YR-PERSON)

GP- GOVERNMENT"PRODUCT {BIL LL PER YR)

GDP WPU—-G.DePe PER WORKER PUBLIC EDUC (LL/YR-PERSONI
GDOPWPH-G.D.P. PER WORKER IN PUBLIC HEALTH (LL/YR=-PERSON)
HRPM—HEALTH RURAL POPULATION MULT (1/YR)

HEO- HYDRUELECTPIC OUTPUT (KWH/YR)

HLK~HuY LANE KILOMETERS ( LANE=KM)

HLFU-HHY LAND FRACTION DCCUPIED (DIM)

HCC—-HWY CONSTRUCTION COST (LL/KH-LANE)

HCCM~HWY CONSTR COST MULT (DIM) o

HWYC-HWY CONSTRUCTION (LANE-KM/YR)

HUR=-HIGHWAY USER REVENUES (LL/YR)

HAYDEN-HIGHHWAY DENSITY (LANE-KMS/SQ KM}

IF-TRRIGATION FACILITIES (BIL LL)

TFN-TRRIGATION FACILITIES INITIAL (BIL LL)

ICL-TRRIGATED CULTIVATABLE LAND (HECTARES)
ICLN—IRRIGATED CULTIVATABLE LAND INITIAL (HECTARES)
IFLN=-TRRI FACILITIES PER LAND INITIAL (LL PER HECT)
ILYN-IRRIGATED LAND YIELD NOR MAL (VEG EQUIV TONS/HECT-YR)
ILDCM—IRRI LAND DEVELOPMENT COST MULT (DIM)

ILDC-IRRI LAND DEVELOPMENT COSTS (LL PER HECT)

TCCN-TRRT CONSTRUCTION COSTS INITIAL (LL PER HECT)
ILDR-TRRI LAND DEVELOPMENT RATE (HECT PER YR) o
IFD-IRRI FACILITIES. DEPRECIATION (BIL LL PER YRY
IFI-TRRI FACILITIES INVESTMENT (BIL LL PER’ YR)
IRP-TIRRIGATION PRODUCT (BIL LL PER YR} o
IMC-TMPOUNDMENT MAINTENANCE CCST (LL/YR)

I1CC~IMPDMT CONSTRUCTION CDSTS (LL/M3) (ICCN=WUCN*.4/SWICYN)
1TF- INTERNATIONAL TRANSPDRT FACILITIES (BIL LL)
ITFN-INTL TRANSPORT FACIL INITIAL (BIL LL)

ITO-INTL TRANSPORT OQUTPUT (BIL LL)

ITP-INTL TRANSPORT PRODUCT (BIL LL PER YR)

ITFD-INTL TRANSPORT FACIL D‘PRECIATIDN {B8IL LL PER YR)
ITFI-INTERNATIONAL TRANS FACIL INVESTMENT (BIL LL PER YR)

IFCGDP-INFRASTRUCTURE CONTRIB TO Ge.D.P. (BIL LL PER YR)

JI1PA-40BS IN PUBLIC ADMINISTRATION (PERSONS)

~ JPGPCU-JDBS PER GOVT PROD CAPITAL UNIT (PERSDNS/LL E5)
J16S-403S IN GOVT SERVICES (PERSONS)

JPH~-J0BS PER HECTARE
JIF-JOBS IN FARMING
JPICU-JOBS: PER ITRRIGATION CAPITAL UNIT (PERSONS/LL ES5)

J11-308S° IN IRRIGATION (PERSONS)

JIAC-J0BS IN AG CAPITAL (PERSONS) '
JPMCU~-J08S PER MANUF. CAPITAL UNIT (PERSONS/LL E4)
JIM-J0B8S IN MANUFACTURING (PERSONS)

JPBCU-JOBS PER BUSINESS CAPITAL UNIT (PERSONS/LL E4)
JIB-J4CBS 1IN BUSINESS (PERSONS) ‘

JPEUCU-JOBS PER ELECT UTIL CAPITAL UNIT (PERSONS/LL ES)
JIEU-J0BS IN ELECTRIC UTILITIES (PERSONS)" '
JPWUCU-JOBS PER WATER UTIL CAPITAL UNIT (PERSONS/LL €5)
JLWU-J0OBS IN WATER UTILITIES (PERSONS) L
JPTCCU-JOBS PER TELE-COM CAPITAL UNIT {(PERSONS/LL E5)
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JITC-J0BS IN TELE-COMMUNICATIONS (PERSONS) :
JPITCU-JOBS PER INTL TRANS CAPITAL UNIT (PERSONS/LL ES5)
JITF-J0BS IN INTL TRANS FACILITIES (PERSONS)

JPLTCU-J0BS PER LAND TRANSPORT CAPITAL UNIT (PERSONS/LL E5)

JLTF-J0BS IN LAND TRANS FACILITIES (PERSONS)
JIC-J0BS IN CONSTRUCTION (PERSONS)

JPCCU~JOBS PER CONSTRUCTION CAPITAL UNIT (PERSONS/LL E5)
JPPECU~J0BS PER PUBLIC EDUC CAPITAL UNIT (PERSONS/LL E5)
JIPE-JOBS IN PUBLIC EDUCATION (PERSONS)

JPPHCU-JOBS PER PUBLIC HEALTH CAPITAL UNIT (PERSON/LL E5)

JIPH-J40BS IN PUBLIC HEALTH (PERSONS)
KHPMPY-KWH PER CU METER PER YR (KWH/M3-YR)}
LCCR-LAND CONVERSION COMPLETION RATE {(HA/YR)
LCR-LAND CONVERSION RATE {(HA/YR)

LCR-LAND CONVERSION RATE (HECT PER YR)

LIF-LIFETIME IRRT FACILITIES (YEARS)

LAC-LIFETIME AG CAPITAL {YEARS)

LPK-LAND PER KILOMETER {HA/KM-LAND)

LZH-LAND ZONED HWYS (HA)

LID-LOW INCOME DWELLINGS (ROOMS)

LPDU-LAND PER DWELL ING UNIT (SQ METERS/ROOM)
LZD-LAND ZONED FOR DWELLINGS (M2}

LICC~-LOW INCOME (DWELLING) CONSTR COST {(LL/ROOM)
LICR-LOW INCOME CONSTR RATE (ROOMS/YR)

LIDR~LOW INCOME OWELLING DETERIORATION RATE (RODMS/YR)
LLID-LIFETIME LOW INCOME DWELLINGS (YR}
LUID-LIFETIME UPPER INCOME DWELL INGS {(YR)
LMC~LIFETIME MANUF CAPITAL (YEARS)

LPME-LAND PER MANUF ESTABLISHMENT (HECT PER ESTAB)
LZM-LAND ZONED FCR MANUF (HECTARES)

LBC-LIFET IME BUSINESS CAPITAL (YEARS)

LPBE-LAND PER BUSINESS ESTABLISHMENT (HECT PER ESTAB)
LZB-LAND ZONED PER BUSINESS (HECTARES)
LEUC-LIFETIME ELECT UTIL CAPITAL ({YEARS}
LAUC-LIFETIME WATER UTIL CAPITAL (YEARS)
LTCC-LIFETIME TELE-COVMMUN CAPITAL (YEARS)
LITF-LIFETIME INTL TRANSPORT FACIL (YEARS)
LTF-LAND TRANSPORT FACILITIES (BIL LL}

LTFN-LAND TRANSPORT FACIL INITIAL {BIL LL)
LTO-LAND TRANSPORT OUTPUT (BIL LL PER YR)

- LTP-LAND TRANSPORT PRODUCT {BIL LL PER YR)

LYFO-LAND TRANSPORT FACIL DEPRECIATION (BIL LL PER YR)
LLTYF-LIFETIME LAND TRANSPORT FACIL {(YEARS) '
LTFI-LAND TRANSPORY FACIL INVESTMENT (BIL LL PER YR)
LPEF-LIFETIME PUBLIC EDUC FACIL (YR)

LPEF-LIFETIME PUBLIC EDUC FACIL (YEARS)
LPHF-LIFETIME PUBLIC HEALTH FACILITIES (YR)
LPHF=~LIFETIME PUBLIC HEALTH FACIL {YEARS)

LIHO-LOW INCOME HOUSING OUTPUT (BIL LL PER YR)
LIHP-LUOW INCOME HOUSING PRODUCT (BIL LL PER YR}
MUPM-MODERNI ZATICN OF URBAN POPULATION MULT {1/YR)
MRPM-MODERNIZATION OF RURAL POPULATION MULT (1l/YR)
MDT—MCDERNI ZATION DISSEMINATION TIME (YEARS)
MSHICY-MAX SURF WATER IMPDMT LAP (M3)

MFD-MANUF FUEL DEMAND {TON OIL EOQUIVALENTS PER YR)
MVGR-MOTOR VEH GROWTH RATE (VEH/YR)

MVGN-MOTOR VEH GROWTH NORMAL .(1/YR)
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HV-~MOTOR VEHICLES (VEH) :
MOP.CN~MANUF OUTPUT PER CAPITA VORMAL (LL/YR-PERSDN)
MVPL-MOTOR VEHICLES PER CAPITA (VEH/PERSUN) :
MCOR-MANUF CAPITAL OUTPUT RATIO (YEARS)

MCORN-MANUF CAP ITAL 'OUTPUT RATIO ‘NORMAL: (YEARS)
‘MLAM=MANUF LAND AVAILABILITY MULT (DIM) - D
-MO=MANUF. OUTPUT {(BIL LL PER YR)

. LMP-=MANUF PRODUCT (BIL LL PER YR}

MCD-MANUF CAPITAL .DEPRECIATION (BIL LL PER YR)
~MCI~MANUF CAP ITAL 'INVESTMENT (BIL . e PER YR}
~ME~MANUFACTURING ESTABL ISHMENTS
-MLFO=MANUF -LAND FRACT OCCUPIED (¢DIMENSIONLESS)
~MECM-MANUF ESTABLISHMENT CGST MULT (DIMENSIONLESS)
~MA-MANUF AODDITIONS (ESTAB PER YR). -
~MR=-MANUF RESTORATIONS (ESTAB PER YR)

MRP-~MANUF RESTORATICONS PROGRAMMED (ESTAB PER YR)
MTIDSM-MANUF TRANS DEMAND SUPPLY MULTIPLIER (DIMENSIONLESS)
MTFCR-MANUF TRANS FACIL CAPITAL. RATIO (DIMENSIONLESS)
MCDSM-MANUF COMMUN DEMAND SUPPLY MULTIPLIER (DIMENSIONLESS)
MTCCR-MANUF TELE~-COM CAPITAL RATIJ (DIMENSIGNLESS)

MWD SM=MANUF WATER DEMAND SUPPLY MULTIPLIER (DIMENSIONLESS)

‘MWUCR-MANUF WATER UTIL CAPITAL RATIO (DIMENSIONLESS)
~“MED.SM=-MANUF ELECT DEMAND SUPPLY MULTIPLIER(DIMENSIONLESS)
‘MEUCR-—-MANUF ELECY UTIL CAPITAL RATIG (DIMENSIONLESS)

MCR-MANUFACTURING CAPITAL RATlD(DIMENSIDNLESS’
MCN~MANUFACTURING CAPITAL INITIAL(BIL LL)
MC-MANUFACTURING CAPITALEBIL LL) - ‘

NICL-NON-IRRIGATED CULTIVATABLE LAND IHECTARES)

NICLN-NON-TRRI CULTIVATABLE LAND INITIAL . (HEGTARES)
NILYN-NON IRRI LAND YIELD NORMAL (VEG EQUIV TONS/HECT-YR)
NAGDP-NON AGRICULTURE G.D.Ps (BIL LL PER YR)

‘NP=NATIONAL POPULATION (PERSONS)

NPCI-NATIONAL PER CAPITA INCOME (LU PER PERSON ‘PER YR.)
NUPCR-=NATURAL URBAN POP CHANGE RATE (PERSONS/YR)
NUPCF-NATURAL URBAN POP CHANGE FACTOR. (FRACT/YR)
NRPCR-NATURAL RURAL POP CHANGE RATE (PERSONS/YR)
NRPCF-NATURAL RURAL POP CHANGE FACTOR (.FRACT/YR)
NCF-NAT IONAL COST OF FUEL (LL/TOE) '

NMGE-NET MANUF GODDS EXPORTED fLL/YR) :
NBSE-NET BUSINESS SERVICES EXPORTED (LL/YR)
NAPE-NET AGRI PRODUCTS EXPORTED (LL/YR)

NM-NORMAL MANUFACTURING (ESTABLISHMENTS).: :
NMN-NORMAL MANUFACTURING INITIALLY (ESTABLISHMENTS)
NB-NCRMAL BUSINESS (ESTABLISHMENTS)

NBN-NORMAL BUSINESS INITIALLY (=STABLISHMENTS)
NAJ—-NON-AGR ICULTURAL JOBS {PERSONS) -

PAP~-PUBLIC ADMINISTRATION PRODUCT (BIL LL PER YR)
PGF-PRICE OF FOOD (LL PER TON) :

PPARJ-PRODUCT PER AG-RELATED JOB (LL PER PERSON PER YR)
PPNAJ-PRODUCT PER NON-AG JOB (LL PER PERSON PER YR)
POLPM-POLLUTION POPULATION MULT (FRACT/YR) . .
PED-POLLUTION EFFECT DELAY (YEARS)

PPP-PGP PER PHYSICIAN {(DIM) ,

PCEC-PER CAPITA ENERGY CONSUMPTI.ON (TDE/YR-PERSDND
POPU-PERCENTAGE :OF POPULATION URBAN = - o \ :
PPWA-PERCENTAGE OF POPULATION OF WORKING AGE
POPDEN-POPULAT ION DENSITY (PERSONS. / SQ KM)
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PUNEM~PERCENTAGE UNEMPLOYMENT

PHSUB-PERCENTAGE HEALTH SUBSIDIZED

PHPS—-PERCENTAGE HEALTH IN PRIVATE SECTOR
PESUB~PERCENTAGE EDUCATION SUBSIDIZED

PEPS-PERCENTAGE EDUCATICN IN PRIVATE SECTOR
PALI-PERCENTAGE AGRI LAND IRRIGATED

PCMM—POLLUTION CONTROL MANUF MULT (DIMENSIONLESS)
POLR-POLLUTION RATIO (DIMENSIONLESS)

PECOR-PUBLIC EDUC CAPITAL QUTPUT RATIO (YEARS)
PEFN-PUBLIC EDUCATION FACIL INITIAL (81t LL)
PEOC-PUBLIC EDUC QUTPUT (BIL LL PER YR)

PEP-PUBLIC EDUCATION PRODUCT {(BIL LL PER YR)
PEF~PUBLIC E=DUCATION FACILITIES (BIL LL)

PHCOR-PUBLIC HEALTH CAPITAL QUTPUT RATIO {YEARS)

PHFA-PUBLIC HEALTH FACIL INITIAL (BIL LL)

PHO-PUBLIC HEALTH OUTPUT (BIL LL PER YR)

PHP-PUBL IC HEALTH PRODUCT (BIL LL PER YR}

PHF-PUBLIC HEALTH FACIL (LL)

QOL-QUALITY OF LIFE

RILIH-RECONSTRUCTION INVESTMENT IN LOW INCOME HOUSING (BIL LL PER
RWIL-RELATIVE WIEGHT OF IRRI LAND (DIM)

RCNILR-RELATIVE CAPL NON-IRR]I LAND RATIO (DIM)

RCILR-RELATIVE CAPITAL IRRI LAND RATIO (DIM)

RACLR-RELATIVE AG CAPL LAND RATIO (DIM)

RPN-RURAL POPULATION INITIAL (PERSONS)

RP-RURAL POPULATION (PERSONS)

RNPCI-RELATIVE NATIONAL PER CAPITA INCUME (DIM)

RNPCIR-RELATIVE NATL PER CAPITA INCOME RATIO (DIM)
RBN=-RESTORED BUSINESS (ESTABLISHMENTS)

RB-RESTORED BUSINESS (ESTABL ISHMENTS)

RNPCIN-RELATIVE NATL PER CAPITA INCDME NCRMAL (DIM)
RRI-RELATIVE RURAL INCOME (DIM)

RRIR-RELATIVE RURAL INCOME RATIO (DIM)

RRIN-RELATIVE RURAL INCOME NORMAL (DIM)

RUMM-RURAL TO URBAN MIGRATION MULT (FRACT/YR) .

RUMMR-RURAL TO URBAN MIGRATION MULT REALIZED {FRACT/YR)
RLZT-REALIZATION TIME (YEARS)

RUMR-RURAL TO URBANMIGRATION RATE(PERSONS/YR)
RUMF-RURAL TD URBAN MIGRATION FACTOR (FRACT/YR}

REFRMT-RELATIVE EDUC FACIL RURAL MULT (DIM)

RDPP-ROOMS DESIRED PER PERSON MULT (DIM)

RENT PER DWELLING (LL/YR-ROOM)

RPEPCR-RURAL PUBLIC ED PER CAPITA RATIO

RPHF-RURAL PUBLIC HEALTH FACIL (LL)

RIM—RECONSTRUCTION INVESTMENT IN MANUF (BIL LL PER YR}
RM-RESTCRED MANUF (ESTABLISHMENTS)

RMN-RESTORED MANUF INITIALLY (ESTABLISHMENTS)
RIB~-RECONSTRUCTION INVESTMENT IN BUSINESS
RITC-RECONSTRUCTION INVESTMENT IN TELECOMMUN (BIL LL PER YR)
RITT-RECONSTRUCTION INVESTMENT IN INTL TRANSPORT (BIL LL PER YR)
RILT-RECONSTRUCTION INVESTMENT IN LAND TRANSPORT (BIL LL PER YR)
RPEF-RURAL PUBLIC EDUC FACIL (LL)

RPEFI-RURAL PUBLIC EDUC FACIL INVESTMENT (LL/YR)
RPHFI-RURAL PUBLIC HEALTH FACIL INVESTED {(LL/YR)

RPHFD-RURAL PUBLIC HEALTH FACIL DEPRECIATION
SWICY-SURFACE WATER IMPOUNDMENT CAPACTY (CU METERS)
SWIC-SURF WATER IMPDMT CONSTRUCT ION (M3/YR)





