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This paper has been prepared, by the UNITAD team. The system and its  

various components were designed and estimated by G. A. Comia, A. IXival 

and J. Royer who coordinated contributions from a number o f sources. The 

Global and Conceptual Studies Branch o f DNIDO contributed the Regional 

Input-Output Tables and the methodology o f projecting matrices o f technical 

coe ffic ien ts , and is  now operating the system.



1. The UNITAD Project was in it ia ted  in 1978, upon a request f r a  the 

United Nations ACC Task Force on Long-Term Development Objectives. Finar 

by a group o f donor countries (FUNDPAP) i t  has been jo in t ly  sponsored by 

UNCTAD, UNIDO and the Department o f International Economic and Social A ff 

United Nations Headquarters. I ts  purpose is  to  build an analytica l too l 

-  the UNITAD system o f models -  fo r  exploring the in terrela tionsh ip  betwe 

growth patterns, trade configuration and industria l structure within a br 

development framework. The building phase o f  the pro ject was completed a 

the end o f 1980 and a report il lu s tra t in g  the use o f the model fo r  a 199  ̂

trend scenario was issued early  in 1981.

2. The present paper outlines the main methodological features o f the 

system, which can be described as a set o f eleven in terrela ted  regional 

models, i . e .  f iv e  models fo r  developed regions^and s ix  fo r  developing 

reg ion s^ . The complex linkage among regional models is  meant to picture 

the two-way relationsh ip which ex is ts  between the broad industria l, ccmme 

and development strategies at the regional le v e l and a given in tem a ti: 

framework. More p rec ise ly , in the present version, the linkage (see Flcv 

consists o f an International Trade Module and a World Financial Module, 

former includes seven trade matrices, each o f which corresponds to a spe_ 

cunmodity groupé These trade matrices embody altogether 847 b ila te ra l t

1/ North America, Western Europe, Eastern Europe, Japan and Other Develc 
(Austra lia , New Zealand and South A fr ica );

2/ Latin America, '’’ rop ical A frica , North A frica  and Vest Asia, South As; 
(Indian sub-continent), East and South-East Asia, Centrally Planned A

There are throe groups for primary resources (agricu ltu ra l raw mater: 
other raw material, energy m aterial) and four groups for manufacture: 
(intermediary products, consumer n.cn-duratlos, equipment goo an, ccr.r.. 
durables); fo r  precise d e fin ition s , see Ar.r.ex A.



shares, vhich are exogenously defined in the present version-7. Inports ar.i 

Exports o f Services are balanced in a pool o f serv ices. Regional models are 

also related through a series  o f financia l pools vhich form the "World 

Financial Module". A system o f international prices ccrpletes the picture 

o f the "vorld  economic structures" which are therefore meant to simulate 

the main rules o f the game on trade, finance and international p rices. The 

assumptions made on vorld  economic structures can be combined in vorld  

scenarios with assumptions on domestic indu stria l, commercial and development 

p o lic ie s  at the regional le v e l,  so that the system can be said to  investigate 

the overa ll impact o f two broad fam ilies o f assumptions at the vorld  leve l 

and at the regional le v e l respective ly .

5. Three d iffe ren t types o f  regional models have been b u ilt up for. market 

developing regions, market developed regions and Centrally Planned icon cries, 

Europe, respectively . Plans vere also made fo r  a fo^irth category, i . e .  

Centrally Planned Economies, Asia (one o f the eleven reg ions), but due to 

lack o f available information th is region plays a passive role in the —stem, 

in that i t  contributes trade and financia l flows but there is  no feedback 

o f the vorld structure on the regional economy. The f i r s t  section o f this 

paper b r ie f ly  describes the models fo r  market economies, indicating 

the d ifferences between developing and developed regions, and the second 

section refers to the model fo r  Centrally Planned Economies, Europe. Ir. e 

th ird  section, the linkage mechanisms fo r  the system as a whole, i . e .  the 

International Trade and Financial Modules, are b r ie f ly  described.

1/ Two alternative sets o f 847 equations have been prepared to make these 
shares endogenously determined in another version.



Section It  The Regional Models fo r  Market Economies

4. Put in a s im plified  and condensed form, each regional model contains:

(a )  an input-output tab le , 8 x 6  sectors, link ing the output-mix with an 

endogenously generated fin a l demand vector. The eigh t producing 

sectors are: agricu lture, food processing, energy, basic products, 

lig h t industry, equipment goods industry, construction and services;

(b ) a technology mix, as embodied in  the technical co e ffic ien ts  o f the 

input-output tables and the variables o f the production functions. 

The la t t e r  include the capital-labour co e ffic ien t as v e i l  as policy 

and other variab les, such as the rate o f technical progress and the 

market-size, a tve lve  sector c la ss ifica tio n  is  used in the product! 

functions, i . e .  the energy sector is  decomposed in to  four components 

( o i l  extraction , coal mining, u t i l i t i e s  and o i l  r e fin e r ie s ) and the 

basic products sector into two (mining other than o i l  and cca l, 

primary processing);

( c )  the technology o f the agricu ltural sector fo r  developing regions is 

d iffe ren t according to the size o f holdings (la rg e , medium and small 

farms) and is  based on policy and other variables including the la r i 

labour ra tio , the cropping in tensity, the capital/lacour ra t io  ani 

the proportion o f material inputs per worker;

(d ) on the domestic fin a l demand side, to ta l p-xvate consumption is  

determined by the functional income d istribu tion  (exogenously giver) 

while i t s  structure is  determined separately fo r  rural and urban 

population fo r  developing regions as a function o f average income 

per capita and prices. Government consumption depends on the 

functional income distribution with an exogenous structure. Inver'z 

is demand-oriented and is a function o f the technology-mix and th=

output-mix;



i

(e )  the employment balance is  obtained through the production functions 

which determine labour demand and through a demographic and labour 

supply sub-model;

( f )  lo r  developing regions, the land balance is  obtained by subtracting 

the land demand, endogenously determined, from the land supply which 

includes a term fo r  land extension. The extent to which land 

extension is  required is  determined by the model and the amount c: 

land required influences the le v e l o f  investment;

(g )  trade has received an elaborate treatment. For each basket o f genes 

(seven groups) and fo r  services, the imports o f each region are a 

function o f the output-mix ( in  particu lar the industria l structure), 

and o f two policy  variab les, i . e .  the le v e l o f protection ( t a r i f f  

and n on -ta r iff p rotection ) and o f the "average market s iz e " , i . e .  

an indicator sensitive to  the establishment o f economic groupings 

in the region. Exports are generated by the International Trade 

Module (see Section 3)-

5. Balances fo r  the input-output tables are obtained both in volume and -ral 

terms. The prices o f the output vector are derived from the dual rela tions 

the Input-Output matrices and should therefore be considered as costs. In 

these rela tions, the price o f value added is  based on exogenous values fer 

the prices o f two value-added components, wages and r.on-wages, which both 

include an exogenous in fla t io n  trend , and the two corresponding shares 

which are endogenously determined. The Domestic Final Demand price vector 

is  computed as a weighted average o f to ta l output prices and import prices: 

The regional import prices fo r  ary commodity group are generated by the 

transposed trade share matrix, in the International Trade Module, or. the 

basis o f domestic export prices, supplied by each regional model, and ar. 

exogenous term, i . e .  the "Incremental Export P rices ". The la tte r , which ;;



used fo r  primary resources in the present version-', is  based on the assumption 

that exporting regions enjoy a rent which is  net always pos itive  and which 

adds up to the domestic export price when primary goods are sold on the 

world market. This makes i t  possible to  simulate a wide range o f prices 

fo r  primary goods, and in  particu lar to study the impact o f growing energy 

prices on the world econany. The incremental export p rice , which d if fe r s  

from one regional model to  another fo r  each o f the primary goods, generates an 

incane which, in the present version, accrues to  the government.

6. The model is  solved by ite ra tion . In i t ia l  values o f value-added being 

given, the model generates fin a l demand components. The aggregate f in a l 

demand is  adjusted to be equal to  GDP through a loop a ffe c t in g  the shares

of wages and non-wages in  value-added. The new fin a l demand vector, through 

the inverse Leontief matrix, then generates a new value-added vector which 

is  used fo r  the next regional in teration . Vhen a l l  regional models converge 

an in ter-reg ional loop generates new export values and new fa c to r payments 

fo r  each regional model and a new set o f regional ite ra tion s  begins. Cn 

the IIM system used in  the Geneva International Computing Centre, three 

in ter-regional loops and three times f iv e  regional loops fo r  each regional 

model take approximately fourty seconds. Detailed information on regional 

models fo r  market economies is  given in Annex A, i.e .th e  analytica l expression, 

of the UNITAD system, as well as in Annex 3 which includes fourteen flowchart; 

on the various sub-systems.

7. The model c learly  belongs to the family o f gap models. I t  achieves 

equilibrium on the goods market but i t  dees not contain equ ilib ra ting  

mechanisms for the markets o f cap ita l, labour and land or lo r  the foreign

1/ Incremental Expert prices can also be used to simulate a monopolistic or 
o lig op o lis t ic  export structure fo r  spec ific  manufactures, e .g . equipment 
good n.
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accounts sector at the regional le v e l .  In the trend scenario, the growth 

o f the GDP was exogenously determined, and the model generated three major 

gaps, i . e .  the labour gap, the saving-investment gap and the land gap. 

A ltern a tive ly , in any region , one o f the gaps could be exogenously given , 

so that the model would be used to  generate the GDP growth rate and the other 

two gaps. More generally , an ob jective function o f GDP and the three gaps 

could be maximized under the constraints o f the equations o f the model.

8. A d istin ction  should be made between the formal structure o f the model 

and i t s  use fo r  scenario build ing. In the la t t e r  case, the model should be 

used as a man-machine system. The fe a s ib i l i t y ,  d e s ira b ility  and p lau s ib ility  

o f the gaps are assessed fo r  each solution in re la tion  to the scenario 

assumptions as embodied in the values o f the exogenous variab les. For 

example, in a given scenario, the solution o f seme regional models nay 

include saving-investment gaps which are found to be o f a colossal negative 

magnitude, while other regions (e .g .  Vest Asia) may accumulate large surplus* 

in such a case, i t  may be in teresting  to change the exogenous GDP growth rara 

fo r  sp ec ific  regions, or to  change some other exogenous variab les, the only 

condition being that the new exogenous values should be compatible with

the basic assumptions o f the scenario.

Section 2: The Model fo r  Centrally Planned Economies, Furore 9 10

9. The regional model fo r  Centrally Plaiuied Economieb, Europe (in  short, 

Eastern Europe), lik e  the other regional models, is  bu ilt around the A matrix 

o f the input-output table fo r  the region, but sp ec ific  features o f the eccr.;r 

system of the region are introduced into the model.

10. A f i r s t  particu lar feature is  that a l l  aggregates are expressed in the 

Material Product Concept ( ” PS) of national income and product; th is can bo
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ju s t if ie d  not only on account o f the available s ta t is t ic a l data in national 

eources, but also in order to simulate in the moael planning decisions 

expressed in the same conceptual framework, e .g . to adopt a growth targe*, or. 

terms of material product.

11. The model is  a medium-term model and is  expressed in rea l terms (ccnsnanc 

p rices ). Another d ifference, therefore, re fe rs  to the fac t that equations

in value terms are restric ted  to those rela tions link ing the region to the 

world economy. This is  a recognition o f the fa c t that the growth o f Centrally 

Planned Economies is  determined to a large extent ty  re la tions expressed in 

rea l terms and that the financia l flows and price changes influence the 

economy to a much smaller extent than market economies.

12. Another feature which r e f le c ts  the practice o f Centrally Planned Eccrcnie 

is  that fu l l  employment is  alvays assured. As w il l  be seen, th is implies

a d iffe ren t treatment o f technolo^r in the model.

13. One important s im p lification  is  introduced into the model. An assertion  

is  made that a l l  material a c t iv it ie s  are carried out as market a c t iv it ie s  

(by enterprises and sim ilar units) and a l l  non-material a c t iv it ie s  as non- 

market a c t iv it ie s . Thus the former are finarced mainly through sales or. the 

market and the la tte r  are mainly financed via  state budget. This assumption 

is  not very fa r  from the observed r ea lity  in Centrally Planned Economies

(the value o f non-material services purchased by households amounts to about 

3 $ o f to ta l expenditure of households).

1A. The number o f sectors used in the model is  the same as fo r  the other 

regions, except fo r  the sp lit  o f  the services sector into two: material and 

non-material services. The sector fron tiers , however, d i f fe r  s ligh tly  

(espec ia lly  the capital goods services) to f i t  data availab le in national 

publications (see c la ss ifica tion s  in Annex A ).
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15- The target o f the econony is  assumed to be a selected growth rare for 

the Gross Material Product (CM?) over the medium-term period, but at the 

sane time minimum growth rates o f private and c o lle c tiv e  consumption are 

taken into consideration. The model is  designed to trace up the impact on 

the economy (a t  the regional le v e l )  o f decisions as taken at the central 

le v e l.  The main macro-economic planning decisions simulated in the model 

re la te  to :

( i )  employment in agricu lture, material and non-material services

Sectoria l employment in other sectors is  endogenously determined;

( i i )  desired technology ( capital/labour r e t io ) ;

( i i i )  amount o f resources devoted to investment (gross fixed cap ita l 

form ation). The amount o f fixed  assets to be scrapped due to 

economic obsolescence, on top and above the scrapping due to  physical 

d e te rio ra tion ,is  endogenously determined;

( i v )  ra tio  o f growth o f labour productivity to the growth o f average real 

wage, which is  the main factor influencing the le v e l o f private 

consumption (average rea l wages in non-rateria l sphere and average 

socia l benefits are proportioned to the growth o f real wages in the 

material sphere);

(v )  amounts o f resources devoted to the financing o f the non-material sphere

( v i )  the minimum growth rate o f private consumption acceptable from the 

socia l point o f view;

( v i i )  the minimum growth rate o f co lle c tiv e  consumption.

16. The treatment o f employment and of withdrawal o f obsolete cap ita l deserves 

some explanation. Since fu ll  employment is to he achieved, i t  is  necessary to 

secure cap ita l to the whole labour force. I t  is  assumed in the model that 

employ nt in services (m aterial ana non-material) and in agriculture is 

determined exogenously. The rationale fo r  this is  the follow ing:



_ q _

(a )  employment in services is  more independent from other factors cf 

production than in another sector and is  governed by central dec 

in planned economies;

(b ) the labour force is  in practice kept in the material sphere rath 

than moved to the non-material sphere when there is  an excess of 

labour supply;

(c )  no in s titu tion a l changes within the agricu ltu ra l sector are envi 

in the model.

17» In the non-agricultural material sectors fu l l  employment is  achieved 

through a trade-o ff (computed ty  the model) between new technology, r e fle  

desired capital/labour ra tio s , and old technology which is  more lacou r-i" 

The rate o f withdrawal o f old technology is  thus endogenously determined 

the model as a compromise between decisions to  introduce modem technolcr- 

with a p rio rity  ranking o f sectors, and the need to achieve fu l l  employee 

As a consequence the average labour productivity determined by the model 

between the lower lim it set by the old technology component ar.d the upre 

set by the new technology component. This holds true fo r  six "industri 

sectors, i . e .  agri-food processing, o i l  re fin er ie s  and coal product, prim 

processing of basic products, ligh t industry, cap ita l goods industry and 

construction.. For those six sectors, the model includes two d iffe ren t 

specifications fo r  tne old and the new technologies resp ec tive ly . In the 

case o f the old technology, the productivity equation is restric ted  to a 

trend of neutral technical progress, on the assumption that the squirmer.': 

more e f f ic ie n t ly  u tilis ed  at the end o f the projection  period than, at the 

beginning; as to the new technology, the productivity is  a function, of r. 

technical progress and of the capital/labour ra t io , as in a "Cobb-Bouglas

function.
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18. There remain, four sectors, i . e .  the mining and u t i l i t ie s  sectors, in 

which an average productivity function has been derived from past data.

19* The c lass ifica tion s  and the analytica l expression of the model are giver, 

in Annex A, and flowcharts il lu s tra t in g  those equations in Annex C.

Section 3: The Linkage Mechanisms fo r  the System as a Whole

20. As can be seen in Flowchart I ,  regional models are linked with each 

other through the International Trade Module and the World Financial Module.

21. Regional models contribute import flows and export prices to the 

International Trade Module, and receive export flows and import prices (see 

paragraphs 5 and 6 above). Through th is  two-way process, each in ter-reg ic re l 

loop influences a l l  volume and value aggregates o f regional models.

22. In the present ’ 'ersion, import shares are exogenously determined in the 

seven trade matrices. Two d iffe ren t princip les were applied in computing 

these shares^ For the regional model o f Centrally Planned Economies, Europe 

an attempt was made to r e f le c t  recent policy decisions made by CMEA countries 

governing th e ir  mutual commercial stra teg ies , as already re flec ted  by th e ir  

trade shares in the la te  1970's. For a l l  other regions, 1990 projections

o f trade shares were prepared with two sub-models, i . e .  the semi-aggregated 

model fo r  the three primary resources groups and the grav ita tion a l model fcr 

the four manufacture groups (see l$d0 UtflTAD Report).

1J A computer programme has been designed to fa c i l i t a te  the manipulation
o f the 347 trade shares. New trade shares are entered fcr  specific  sur- '.: 
o f any importing rerion, and the programme computes the remaining shares 
in proportion to in i t ia l  values. A lternative ly , blocks of shares (e .g .  3.1 
DD suppliers) can be affected by the same coe ff ic ien ts .
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25. A ll regional models contribute th e ir  trade balance ( in  value terns) to 

the World Financial Module and receive factor payments which are fed back to 

the Income D istribution, Saving and Consumption Module. This two-way process 

influences the regional equ ilib r ia , although to a lesser extent than the 

International Trade Module. In addition, the World Financial Module computes 

both the regional Balances o f Payments, the Outstanding Debts and the Basic 

Balances (see Flowchart XI, Annex A ). The former is  based on endogenous values 

o f the trade balances, the pool o f migrant remittances, the ODA pool (related 

to  GDP in current value) and in terest payments (rece ived  from the Basic 

Balance). The Basic Balance requires the computation o f the regional 

Outstanding Debts on the horizon year, which is  made on the basis o f exogenous 

data on the outstanding debt on base year, the import •, f  long-term cap ita l 

on base and current year (w ith  an assumption o f lin ea r interpolation fo r  

intermediate years) and long-term loan maturity^/ The balancing o f outstanding 

debts at the world le v e l requires a proportional adjustment o f loan maturities 

which is  made in a special loop. Long-term in terests paid are computed cr. the 

basis o f Outstanding Debts. The gap o f the Basic 3alance (Payments Balance 

+ net Imports of long-term Capital + change in currency reserves) is  then 

financed by imports o f short-term cap ita l, with a loop to compute the resulting 

short-tenn cap ita l in terests .

24. I t  is  worth noting that in the present version, there is  no feedback of 

the basic balance (o r  the outstanding debt) on regional models. However, as 

was already observed, any scenario building requires an assessment o f the gars 

obtained in rela tion  to the assumptions o f the scenario, so that in practise a

1/ Direct investments and loans on the international market are pooled tr-^cher 
as imports of long-term capita l, so that interest rates ar.d maturity u:i; 
in the model are computed as a weighted average of both sources.
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number o f solutions are rejected  and adjustments are made in the opera 

o f th is "man-machine system". In future \ersions, the selection o f  so 

could be made through the use o f an ob jective function.
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w T I .  i  1 ¿I . n  . » . Í . . . . I W .  . A  • », : »%,

1. Ceograrhical breakdovn (R space) 

Developed regions (DD)

(1 ) UÀ North America
( 2) Western Europe

3 (SS) CFE, Europe
( 4) JP Japan
(5 ) ( od) Other Developed

2. Producing sectors ( l * 5 space)

Developing regions (DG)

6) (IA ) Latin America
7) (TA) A frica (South Sahara
8) (NE) North Africa and V.'es
9) (IH ) Indian Subcontinent
10 ) (AS) East and Southeast A
11) (OA) CPE, Asia

11) Agriculture (ISIC 1, 313?)
?) Agri-Food processing (ISIC 311/3/d)

3) Energy (ISIC 210, 220, 353/4, 410/42C)
4) Basic products (ISIC 230, 290, 371/2, 341, 35l/?. 36l/?/9)
5) Light industry (ISIC 321/2/3/4, 33l/?. 342, 355/6, 38l)
6) Capital good industry (ISIC 382/3/4/5, 39C)
7) Construction (ISIC 5)
8) Services (ISIC 6,7,8,9)

3. U tiliz in g  sectors ( l U space)

( l )  Agriculture (see I ^ ( l ) )

¡2) Agri-Food pr cessing ( l^ (2 ) )
3) Oil extraction (ISIC 220)

4) U t i l i t ie s  (ISIC 4)
5) Coal mining ('SIC 210)
' )  Other mining (ISIC ?30, 290)
7; Oil refineries and coal rrocucts (ISIC 353/4)
B) Primary processing ( ISIC*37l/?f 341, 351/2, 3S1/2/9)
9) Light Industry (see I p( 5) )  =
10) Capital good Industry (see I “(o ) )
l l )  Construction (see I " ( ? ) )
12) Services (see I r(8 ) )

4. Manufacturing- ( IT‘U space)

ISIC 3H /3/4, 353/4, Primary processing, Light industry. Capital good industry



IS

5. Trade sectors ( Thrace)

1. Agricultural products

2. Non-agricultural raw materials

3. Energy

4. Intermediate products

3. Consumer non-durables

6. Equipment

7. Consumer durables

SITC Number (R ev .l)

0, 1 ,2  (ex c l. 251, 266, 27, 23 
4

27, 28 (e x c l. 286)

286, 3, 515 , 688

251, 266, 5 (exc l. 515. 54, 55 
61, 621, 63, 541, 65, 66 
(e x c l. 665, 666), 67, 68 
(ex c l. 688), 691, 692, 69?, 6r 
698, 81

54, 55, 62, (ex c l. 621), £¿2 
665, 666, 696, 84, 85, 89 
(e x c l. 891, 896, 897)

695, 71, 72, (exc l. 724, 725),
861
667, 697, 724, 725, 82, 83, 86 
(e x c l. 861), 891, 896, 897, 5

Private consumption categories ( I C space)

( fo r  defin ition , see Yearbook o f National Accounts)

S i )  Food, Beverages, Tobacco 
2) Clothing and footwear 
3) Cross rent, fuel and power 
( 4) Furniture, furnishing and household 

equipment and operation

i5) Medical care and health
6) Transport and Ccmmunioati

7) Recreation, entertainment 
education and cultural 
services

(8 ) Miscellaneous goods and 
services

7. Specific c lassifications for Centrally Planned Bccr.cmies (Furore)

Industry ( i * n<*u4~ Iu)

-  Agrifood processing ( ISIC ?ll/?/4)
-  Oil refin eries  and coal products ( ISIC 353/4)
-  Primary processing (ISIC 371/2, 341, 351/2, 355/6, 361/2/9, 39C)
-  Light Industry ( ISIC321/2/3/4, 331/2.?42)
_ Capital goods (ISIC *3, including ?8l)
-  Construction (ISIC 5)

Mining and U t i l i t ie s  I a space)

-  Oil extraction (ISIC 220)
-  U t il it ie s  (ISIC i )
-  Coal mining (ISIC 21C)
-  Other mining (ISIC 2?0, 2SC)

Private cor. sum?11 cr cate.series

Excludes non material services



КОТА'fTl1

-  Endogenous variables are designated by upper case le tte rs ;

-  Pre-dete rained (exogenous and lagged endogenous) variables 
and parameters are designated by lower case le tte rs ;

-  V A (i) indicates the i-th  element of a vector, while [ ta( i ) ]  
designates the whole column vector. [V A (i ) ]*  represents the 
same vector written in line;

-  I f  CP^c( i , j )  is  the element of the i-th  lin e  and j-th  column
of a matrix, [CF̂ ’^ i . j } ]  designates th is matrix, and [C P ^ ^ i,¿ )]  1 
the transposed matrix:

-  I  and i  designate respectively the unit matrix and vector, i . e .

A
-  [F D (i)] designates the diagonal matrix which has on the 

diagonal £he elements of vector [  F D (i)]  . For instance I  = i .  
[ a ( i , j ) ] ~  designates the inverse matrix o f [ a ( i , j ) J ;

-  A l l  the variables (unless specified) re fe r  to the same time 
period. Cnlj in few cases a time-lag (e .g .  15 years) is  
indicated by a subscript (e .g . - 15 ) ;

-  A ll the variables refer to the same region except in the 
linkage equations where the regions are denoted by the 
subscript r;

-  The main control variables are denoted "cv" in the margin.

-  General note:

Regional models can be closed either by fix in g  the growth rate o f G 
(in  which case the employment gap, the land gap and the saving gap 
endogenously determined) or by fix in g  one of the gaps (and ger.erati 
GDP ar.d the other gaps), ¡'ore generally, an objective fun crier, of 
GDP growth rate and of the gaps can be build up, allowing the model 
to determine GD? and the gaps by minimizing the objective fur.ctic 
Equation ( l )  illu strates the f ir s t  opportunity, which was used in 
the trend scenario, while Equation (? ) illu s tra tes  the use c f an 
objective function.

:n
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I .  P roducts on  and  L a b o u r  Pr o d u c t iv it y

( l'n constcuio prices J

or

15

,CO 1 GD P = goLp ( 1 +• 9dP^ r) (trend scenario)

. CD 1 W  - w/(GDPGR.; LÔ, i AGA, NARtGA) i (object

&) 6 [VAU'J* C ivjco(L)][ I-A] T FDCc)3 , V C £ lP

(«0 11 C VA (¿)1 = Cbmu.1 CvA(C)l , k * ! 1*

(5) 1 VAM = £  VA’(l ) 
i

—mu.
, K e I

(6) LP^Ci) = ^ C-ir.pL), ivyco(C), Ci.), capte Ci.), du. j

ft) 1 l p *~ (3) = -tpoa i «-*3

Cfi) z Lp“”iO  « ip sU )
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j LS-LD 
1 ‘  LS

m “

Lprl , ¿*10,11

(9) i) For ctavLijopeoL reqicns

•k-ViTCOiCn

• vO :

(10) 1

1 LP (O * VA (1) / Lt> (1Î 

ii) poo deyg£opin<^ rg cionS

3 LP ( 1, l) * | | ¿ala ( O * erLL i,) , copie. (L), C1 - tv yco uj]^ , *

r—I o. u.
L P f”! -  \ LD ( l ) w LP (<-)

L_* ZLld“ (0
l £. I

m a

('■0 1 w  L! MA £  vAMCS.y 22 '/AMCP.i
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POP = pop ( i  + p0Pa<J ‘r  )

(13) -1 POP R = fa r  Pep

ciif) "I POPa=. d - fu r  ) ? o p

(1S>

l- (
J on^

1 LD^Ci ) = C 'f ( VA^i-O/SDP) 3 *l-D

a
(16) 1 VAa(0  r ^ V A ^ Í L ) ,  V ¿ € l

(1S) 1 LSt1R= toapmn* pi-mr

(19) Л L S F R 3 v v a p f r  ■*• pf'-ff

(20) 1 LSMU.3 wapmu. лргти .

(21) 1 LSFLL = w/ap-fo л p̂ -Çu-

(1-2) 1 LS» LSMR + LSFR  + LSMU.+  L S F U

c

LD  = г’ C l D^Cc )]  , Y i- £ I

QiOaS

(25) U v



(24-) 1 cv

(21 ¿*5 ) 

(23;

Í2V)

(25)

(26)A

Lßu.« LS MU. + LS FU, - ( <-b) 21 LD^U)
£*z

Fop developed regions

1 LS = wo-pm *  prm + twap£ *  

1 Lß* L S - I D

I .  L a n d  D e m a n d , S u p p l y  a n d  L a n d  G a p o r

3 TDA f L) = LoJL'jl t'L) *  LD (1, ú) , V C £ X*

i  TSA  = t s a  + to.%.
~15

1cv TAG A = TSA - £  TDA ( i.) , fc £ l ‘

' I n v e s t m e n t  R , e a u i R . £ M £ N T 5

( in constant, and. cu.rrent. prices J

XR. U ) * i r  u i *  e *pC\(c-ap>e(<-) /- L£> U ) /<5)- L r(i) ) *  2,1(2?) 9
)
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1 lR,(<)* ûrej)xexpCÇlce.ple(U*LÛ(t)+te3t»-cost4x+ôcrùK coSc/0/íS)* ¿r:' - ** 
*«5 ^  ' ,5

(03) 1
4̂ UL ^ JLU

i ß * L  т  c¿) , h ¿ i
i

(50) 3 C lR (()3  = ГЬгпсЗ C iR  C¿)3 , У û £. ^

Ori) 8
P

IR  Cu. (.0 = ZR  Ci) л- Pi R,(¿ ) , X

(32) 1
p

PXR,* (z Pifc(i) * xR U ) ) / X ñ  , * ¿ c l
L

"V. E xogenous З гчсоме. D i s t r i s u t i q n

( in  C u rre n t p r ic e s )

■P

por developed- regions

(33) -i g d p c u  = £  VAU)  * ? v A ( c )  , Ÿ L e X r
С
_ rr »P тГ O' Lp , fT,r ,

(з:ц-) 1 GNPCU- - G D P c a r  x c a  + xc u .r r x c a  - tc u .  - n c a r -«cu. ,*■.£.

(35) 4 6 n PCUC - GMPCO. T z  X̂ .u CP'x 'u I-P50l¿)l , Vc e. l p

ibG) <\ L I  3 y~*r VA ( i ) *  PVACi) ■* w/y(t) * pw j ('¿'a d ) ■̂p'xj -r nwcrd ) *■ a-) f

V . £ l P
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(26) 1 K I H t  oí, k l

(39) 1

ъ

k l £ :  oí-2 K I-  WM'tb Г  “S . = 1

Л*м

W i К 1 б  * c¿3 K l

(«*) A D T  H  » t .  г. А . ( N D I  H -t- DT H)

(V i) i DT E * -fc.r.e. ( S O IE ,  t  D TE )

(4-3) i I T  = i . t . r ,  6  DP CLL

(«rtí 1
nyn me

N D IH  5 L I  +  K I H  - D T H  *  XCLL - MCU.

(V5) 4 G D I E - K I  E - DTE + xcul'P - m c l l P

(V£) 1 N D i G = K I S  + D T E  +- D T H  + I T  + £  XP(L)ÇpX(L)-Pt>D(i)l

££ I p

F o r de ve lop in^  re g io n s

(Vt) Л

8

R U R IN  - V A (a ) * P'/A (-») + fc> Ц  ’/ A d )  « p v a ( c )
¿»2.

(V8) A U R & i N  = G D P C U .- R U .R IN
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¿«2

(50) 1 KI(2* RURIN -LIR. - ^TR

(5-í) 1

8
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(52) i k ia =  urb in  - n u  - iTu.

(53) ( k ir  H 3 <*л KiR-

(5̂  Л KIUH = =4 KILL 1,
ч/i-th ¿_ o¿, = i.

(55) 1 KIE = о(г C K IR  + k ïU .)

(5Б) 1 k i G= <*3 ( K i f i+ k iu ;

(S'?) Л DTHR> t .r.h. (N, DI MR 4- DTH R )

(5g) i DTHU-- t. r.h. ( NDI HUL + £THU)

(53) * 
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(60) 1 1TR: RURj N
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(63)

(64) 
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(65) 
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(66) 
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feai
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. me mr  \
1 ND l HR =• L lR  + « I  НЙ - D T H R  + A- (xCU. -M CU  )

1 ND i н а  * L i a +  x i h u  - с т н а  +■ (Xcu. - m c u . ) 

i SD16 = k iE  - DTE + xcu tp- m c u p 

1 NDIG= k lG  +DTZ +bTH R +O TH U .+  IT R  + х т а  -

+ C  XP(i) C PXPU) - PDD(C)1 + XCU.0,- n c u f  
cejP

V L .  § A  v iN G S ,  S a v in g  G a p  a n d  C o n s u m p t i o n

( in  c o n s t.a n t and- c u rre n t, pn'ess)

1 GS£ » GDI£

-1 GCCU = j(N D lG )

Л N S 6  = N d ig  - GCCU

For deve loped ,  r e g ions

i

1 CpCUL = ^ ( ND i Н / POP) * POP

F o r  d e ve lo p in g r e g icn.s 

Л C P C u QLz | ( N D I H /P O P P  ) *POPR 

1 e p e u u .  - £ Cn  O X LL /P O P U )  X  P o p u . 
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A ll regions

(75) 1 GNPCU.C* » C P C U - G C C U  -K XRCU. tX C U -  MCU.

(76) 1 GUFCu C -GNPCU.C =^Cpo2o. j capct , ncLj, , p-v, c r .

t t r )  1 SDP= CP + G C + I R + X - M

For developed- r̂ -Ri'cns

A . , _ A
(*s) 8 c p  u ) - p o p *  ^ ccp/ rcp  , pep u j ;  , - V d e l

f k .  d  eveZopin«^ re gion s

jt ^
(79) 8 CPRcOs POPR #|(CP R /  PaPR, . PCP (¿)) , i i d

A- c '
(80) 3  C P u U )  ? PoPU.* |  (cp  u  / P'o p u  , pc p (Z.'j) , ^ £  X

a/ Slack variable to be nirmired through an adequate combination cf 
parameter:) ar.d erogenous variable:;..



5 t л  3U)

A Д
6 3 
3 <r 

2  «

A££ ré g ions

A» ^
( 31) 1 c p =  L  C P  (X.) , vc £. I

t

a
(82) 8 Cg c c u . U ) 1 = Сэ-сС<.)1 * G C C u  , te e. Z

, J
(83) 8 GC U )  = GCCUCi.) j  PSC (¿) ,^¿.6:1

_  ,

( 34) 1 G C  * Z. G C  Ci.) I T i . £ l
L

(35) 'IcvHAKEGAs SSE+NSG + NSH -T R C U

(86) 1 cv BAC P = SOL * POP / (Cp - fGC )

Ti Z L  T h e T o r e i g n  S e c t o r .
(in co n stan t a n d  cu-rrent prie e il

( 6Л) ï [ a v ( ü ]  : see ’Anneal , e. I T

m ) Л МЪ(с) * f  Ca v u ) ,
. -t

PM(i.)/PX(C), cltct ) , rú«£ I

(3ÿ) ï
t 11

PM ( L) - L  iCr.j,
г « t

t  _.t
L ) * P X ( (., Г ) , Ÿl £. I ,  ; j :  U , - . ' 1

(90) Л fieu CO) » M Ci.) *■ PM (t) ; I 7



. 1 и
L, M  

« +>n J-J «
d -°
C £ 
« 3 

tn 2

(Уч)

f i -
Z  V 

1
■t 7 t

MC U. (8) = 1  (G D P C U  , £  MC'J. C¿))

(92) Mfc( 8 ) .  M C U  ( 8 ) /  PM(8 )

(93) 1
t  11 t

P M ( 8 ) = Z  Р Х ( 8 , г ) * л  
r*1

(94-) ï X f i , ) »  Z  i l r . í . t )  *  M (£,r> , V l € . I  ; ï = 1 . 2 ...... 11
r * 1  T à

(95) 7 x c u 'u ) = x V )  ^  P xV ) , 4 i  £. I *

M

(96) i X C U  ( 8 ) ^ 1  M C U  ( 8 , r )
Г «1

(9т) i (8 )  = X C u 4 8 ) /  PXt (8 )

(96) i  cv
.  Д  t  f  t ,

B A G O S E  X C U  Ce) - Z_ M C U  CL)
СЧ ¿*4

(99) ■1 cv T O T O T  = X C U *  M / M C U  * x

V H T .  T h e  C a p i t a l M o v e m e n t  M o d u l e

(i'n cu.rrent. eW ees)i

',‘uo) 1 M C u  * o r d a  *  G D P C u .

tbC ¿.t
(loi) i M C U -  = LT *  O D E B



* *
С с о  M  o  u * j

S - f  - fo
с c t d 
« 3 3 #- 

O) c 2  *»

(302) 1
SfcC S t  л

n e u  s  C r  *  S TC A P  *  —
Ar

¿p Mil S*t(
(<o3) i  ис t r  * M e u  + и с а

(10fr) i

m r
MCLL = m tu m r

(305) Л X C u f  » a  E  м о и  c r)
r«<

(106) 1
u c  . «  . A  ¿ t i  

X C U  * . ( o 5 E B  / Ц  ODEBCr )  ) 2Z M C U  ( ODES > -
r.-t ~

(10?) i
S t i / / rn \ P' S tx  

X C U  * ( STCAP /  £  S T C A P ( r ) )  L  MCU , £>r STCA? >c
Г*< Г1< ‘

(10 ô) 1
Cp stc

X C U  s X C U  +  X C U

dos) 1

- 11m r —, m r
XC U  » nr>r L  M C U

(*34

cr ip nur ff Cp mr
(1Ю) 1CV C U B A  = B A G O S E  + X C U + X C U . + X C U  - ( M C U + M C U  +  MCU

«f

(Í11) Л ß e s *  -J- £  h c u u i  , í í ê  X* 
^ ¿ '  *»

(112) 1 Д  R.ES * ( R-tS -  rCS ) *  Jor o i l  reg/ons e-xoeci req.cn ' '
-15 dg i ^

(115) 1 MCAPLT 3 mcr>. p£fc

(114-) 1
11

X C A P L T -  с  E,  M C A P lT
r=i

(115) 1 ODE В  ̂ / ( o d e »  XCC.P XCa PLT j 
1 -15 1 '-15



(itb) 1 R IMBA= 0D£3/'rv

On-) r e p a = C o d e s  / £ o d ebo~)1 *- K  r i M6 A ( r )  cde3 ^ o
r; < r.^ I

For- a lt  regions eiccg.pt NA ( re gion-))

U l8 )  le v  STCAP = C U B A - A R E S  +  X C Ap - M C AP - f ? J M  B A  ^ f?EPA

For 4Ae NA fregion^ )

n

(M 3bis) le v  S T C A P - H  S T C A P ( r )

r* a

<cv ARES - CUBA - STCAP -f- XC.AP - M C A P - R I M B A  + R = ?A

IX. P rices a n d  t h e  D e f i n i t i o n  of

F in a l  D e m a n d  b V Pr o d u c i n g  S e c t o r .

<«9) S PVA (C) r \X>0U) * pvt/ + nvc/O'fi.) * p<inwv , H ie  X and 

wn’th  ujCTiO + n w ffii

Hid) s [pVA U )1 * [ pva(D, PVA*U). pva(S), pva (3)1 / Vc £. X

(m> & Ep FD(<1)1 3 Cl'A] iv^co CpvA (i. ) 3
p

, ^ L fc l '

(U2) a [pGCUj] r [ PdD IO ]  . e. 1 P



п~



(129) 
8 

[ М
Я

(£)1 = C
b

m
t] L 

¿ ì 1 
, 

/
¿

e
l

~D

«fcr~,
(*
H

+1 f+

Stri'aC 
riu. m  Ь -í r

Number of
u-CXb.'onS



5e
n'

ai

Regional Model tor C entrally  P l . Economies }

E urope
(in con*t.a.nt 19̂ 0 prices, e-xcept. sccr-„onV

° o

<n c X 3"

I .  PR.ODU.CTtON

<<) i

<5
GMP^jfTip ^(i+grnpgr)

IT .  C o n s u m p t io n  a n d  F i n a l  D e m a n d

(2.) -1 ip m p  * g m p/ l e n p

(3) 1 LENM = £tnm

(V) 1 LD = is

(5) i LEMP* LD- LEMN

(6) >1
_ -IS

LPMPGR.= (L P r iP / lp m p  ) -1
•«

W> 1 A«/GR= <T lpm pg r .

(8) -1
-15

tx/MP = vx/mp (| t Aw GR)
r-i5



L I  = w m P *  l Em P

, c

(9) \ L I  = W M P  *  LEMP

«0 ) 1 E l «  G M P - L I

O l) ^ D E I = E l  - E X N E T  + S A V IN G

(<a) 1  

(«>  A

E X JS E T s  c xc ft E  ( x t (C) - M * ^ ) )  , V t e l 1
C

L IN O f i=  LEN M  ( 4 + X  AVX/GR.' wnn»
*15

(«*■) i

<5

50C .I * ( POP-LD ) (-1+ X  A W G R ) SocL
-15

05) 4 P O P I = L* L IN  CM + S C C I

06 ) 1 S A V IN G  = f  ( P O P I,  A W G & )

0?) 1 G PCFM P * L GFCF

08 ) 1 GFCFN M = GFCF

09 ) < PC - P O P I - s a v i n g

(20) g PC(C)= pcCC) *  Pc j V l £ I ^  , v*i'th E  -p-ciL) = i

¿ £ I P

(21) 8 GFCF ( O = <̂ £,c£ ( i l ) * GFC F , I  ^ f lonere IT
‘ e i ’ 1

(22) ! s t o c k  - (2> G m p



(23) 8 ST0CKCC) = s te n  *  STOCK. , Ч-ÍC  I P J Oüith H  Stcc)
<•'£ jJ"

(2<0
> n u ) =  1 [ Avec)]. , V i e l 1

125) T
t  11 t  

X ( 0 =  ZL i  («*, i , i )  *  И C i, r )  t
Г*1 0

V e c i * '  ,  j  = (,2,..

(26) 8 ( / ( ¿ О . С г а С е ' Й А Н / Ы , ^ L £ l f

<M) 8 C mP( ì )] = C b m i]  [e-xcii] [ m ^Co I , V L £

(2 8) i CC * D E I  - ÍL IN O M  + S O C I  + G FC F+ S TO C K )

a s ) 8 CCCC) = e c C O  » C C  , i t e ,  I f ! w ith  Z I X.A(i) ~ ì  

¿ e ip

(30) 8 FD(C)s CC Ci ) + PC(C) + 6FCFCO  + ST
0

O C K U )  + X (O  - ( i )

Ж. P r.O D U .C T IO N  5 t r ,u c t l l r ,e

(31) 8 6 0 ( 0  C l -А)’ 1 (O  , V t £  I P

(32) 8 \/д(с,) = GO(c) у С\л^(с) , /̂c £.

(33) 11

Г”
»О<>

X___1
1—

1

II 
\ ____1M
I-

1
О

à
<>

1____1 V t g . 1 “ -



I V .  I n v e s t m e n t  and P r o d u c t i v i t y

(*► > € L P U ) . i  C ^ ( i ) l t u )  t ]  , ^ i c l !f,du-
ЛС» Inter 1

«5
(35) 6 LP( i . )aip ( i )C l - t -ßpc « (£ ) I  , V C £ I ' n 

оIdL <*<*■

(36) V L p u )  * 4  l l u ) f l u ) j  t ]  l V i € Z m,n

(37) 1 LEMlN* £  ÇOCO/lP d )  . Vi  £ Xm,n
¿ ‘ min

(Ъ8) i LEAGR =

(39) 1 LESERVr hserv

(Vo) 1 LEINDU.* LENP -LEN IN -  LEAGf?-LE5ERV

(iM) 1 leindu . = E  , * i £  I ' " ““
U

( « ) ■1 - С Г ]  [ lE ^ í o ]  , Vìe  X '"01“

(*+3) 6
1

í 0 ( i ) - ^ n e J ¿ > * LW i, + LPe¿ £í* LE^Íc )  , V i ,

(Ч-4-) 6 KNEw(i)  / l u ) ]  *  LEncw(ü , ^L£.L 'nCÍJA

(4-5 ) 6 KOLD(L) = rt(¿)/¿(¿)I jí. le  , , CÜ V i £ l ' nd^old. 1



- >1

<rt
O C

«» i  i  i
s i  -S3<- c £ i
U 3 3 orto c z  o

( if 6) GFCF|N£>aCô)= \  KOLÛU) + KNE'j u U )  <}n f  K N E W (C )  1 +
"(0 L o i i  c o p  Cl I j

-fO

+ -  _kN£U/(Ü jp  ÎKNECx/ O  1 ]  ¡j;
v ‘to *- °ic capo.) J 1

-IO

(<^) G P IT  CO r _K.OL.MO ^  j"

M ) •1 SFCFAGRx

*10

(W ) 1 GFCFSERV* ^fc|^-£V

( 5 0 ) V GFCFM IN  U )  = ^  -in 
IO

(51) 1 GFCFMP= GFCFAGR +

in d u .

■10

°j r/serv j  » 
-1C

cap
■io

¿€1 indu. t t l

V .  F i n a n c i a l  5 u b -model

(in Current- prices )

(52) -i S T M C A P -  C U B A  - 'ARES + X C A P - M C A P - « / M ô A - f  REPA

indu.

}

I



OEKEkaL fiOL’EL ( kaRKEI ECCNCMIZS)

- 3̂  -

ENDOGENOUS VARIABLES

AV( ■ ) 7 Activ ity  variable associated with trade sector i  (see Annex I, (Z

BACR 1 Basic consumption ratio

BAGOSE 1 Balance of goods and services

CP 1 Total private consumption at constant prices

crc( i ) 8 Private consumption expenditures on the i**1 consumption category 1

cpP(i) 10 Private consumption demand for the i ^  producing sector (cons*.an*

CPCU 1 Total private consumption at current prices

r‘XJCDC( i ) 8 Private consumption expenditures on the i**1 consumption category 
(current)

CPCUP( i ) 8 Private consumption demand for the i**1 producing sector (current)

CPCUR 1 Total private consumption at current prices rural, only fo r  EC- re

CPCUU 1 Total private consumption at current prices urban, only fo r  EC- re.

CPR 1 Total private consumption at constant prices rural, only for EC- 
regions

CPRC( i ) 8 "tilPrivate consumption expenditures on the i  consumption category 1 
rural, only fo r  EG regions

CKJ 1 Total private consumption at constant prices urban, only fo r  EG 
regions

CFUC( i ) 8 "thPrivate consumption expenditures on the i  consumption category 
urban, only fo r  EG regions

CUBA 1 Current payment balance

DTE 1 Direct taxes enterprises

DTH 1 Direct taxes households

DTHH 1 Direct taxes households rural

DTEU 1 Direct taxes households urban

PB(i) 8 Final demand for the i ^  producing sector (constant) ( I p)

FECU(i) 8 Final demand for the i ^  producing sector (current) ( I p)
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GC 1 i’ota l public consumption expenditures at constant prices

GC(i) 8 Public consumption demand for the i  producing sectcr ( I * )  
(constant prices)

GCP( i ) 4 Public consumption demand, by category (l®^)

GCCU 1 Total public consumption, current prices

GCCU(i) 8 Public consumption demand for the i^*1 producing sector ( I p) 
(current prices)

GDIE 1 Gross disposable income o f enterprises

GDP 1 Gross domestic product at market prices (constant)

GDPCD 1 Gross domestic product at market prices (current), see also Cl

GNPCTJ I Gross national product (current)

'TPCDC 1 Gross national product at market prices (cu rren t), adjusted by 
adding up income (pos itive  or negative) accruing on account c: 
exogenous exuort prices. This income is  inputed to Government 
( see KDIG)

GSE 1 Gross saving of enterprises (including depreciation)

IR 1 Total investment requirement at constant prices

isP( i ) 3 thInvestment demand addressed to the i  producing sector 
(constant) (IP )

IKU( i ) 11 Investment requirement o f the i*"*1 u t iliz in g  sector (constant'/!

IRCU 1 Total investment requirement at current prices

IRCU(i) 8
thInvestment goods demand addressed to the i  producing sectcr 

(current) (IP )

IT 1 Indirect taxes

ITR 1 Indirect taxes, rura’ , only fo r  DG regions

ITU 1 Indirect taxes, urban, only for DG regions

KI 1 Capital income

KIE 1 Capital income enterprises

KIG 1 Capital income government

KIH 1 Capital income households
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KIR 1 Capital income, rural, only fo r  X  regions

KIHH 1 Capital income, rural, households, only fo r  DG regions

m 1 Capital income, urban, only for DG regions

KIDH 1 Capital income, rural, households, only fo r  DG regions

LB 1 Total labour balance (man-years)

LBR 1 Labour balance in rural areas expressed in man-years

LBÜ 1 Labour balance in urban areas expressed in man-years

LD 1 Total labour demand (man-year)

LDU( i ) 11/3 Labour demand fo r  u t iliz in g  sector (man-year) ( l u) ,  ( l a)

LI 1 Labour income

LIMA 1 Control variable indicating the re la tive  share o f developing 
countries in the world production o f manufactures. Can be 
computed with or without China

LIS l Labour income, rural, only for DG regions

LIU 1 Labour income, urban, only fo r  X  regions

LPU( i ) l l Labour productivity per man-year in the i ^  u t iliz in g  sector

LPU( l , i ) zs Labour productivity per man-year in agriculture, only fo r  IG
( I a)

LIM 1 Labour productivity, manufacturing sector ;

LS 1 Total labour supply (man-year)

T<5FR 1 Labour supply, female, rural (man-years), only fo r  X  region

LSFÜ 1 Labour supply, female, urban (man-years), only for X  region

LSMR 1 Labour supply, male, rural (man-years), only fo r  X  regions

LSMU 1 Labour supply, male, urban (man-years), only fo r  X  regions

M 1 Total imports o f goods and services (constant prices)

Kr( l ) 8 Imports of goods or services of the producing sector (co 
prices) (IP )

M ^ i) 7 Imports related to the trade category (constant prices), 
(any one region)

7x11 Same as M”( i ) ,  with regional su ffix r (constant prices) ( Z ' ]
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MCAPLT 1 Long-term capital movement ( outflow)

MCTJ 1 Total imports of goods and services (current)

MCDip 1 Total interests and property income paid to the root of the wcrl

MCU1*1 1 Interest and property income paid to the rest o f the world ( long

MCU“ r 1 Migrant remittances paid to the rest o f the world

MCT° 1 O ffic ia l Development Assistance provided by the region (on ly for 
regions)

MCU8ti 1 interest and property income paid to the rest o f the worlo (shcr 
term)

MCUP( i ) 8 Imports o f goods or services o f the producing sector (curren

HCTIt ( i ) 8 Imports related to the i^*1 trade category (current)

NARECA 1 National resources gap

NDIG 1 Net disposable income o f government, including additional income 
(pos itive  or negative) originating frcm exogenous export prices

KDIH 1 Net disposable income of households

NDIHR 1 Net disposable income of households, rural, only fo r  X  region:

NDIEU 1 Net disposable income of households, urban, only fo r  X  regions

NX 1 Net saving of government

NSH 1 Net saving of households

•1T̂HR 1 Net saving of households, rural, only for X  regions

NSEU 1 Net saving of households, urban, only for X  regions

NWAR 1 Non-working age population, rural, only for X  regions

NWAU 1 Non-working age population, urban, only for X  regions

ODEB 1 Outstanding debt ’

PCPC( i ) 8 Price deflator for i ” private consumption category ( I  )

■ ^ ( i ) 8 Price deflator of private consumption for producing sector ( l*

PDB(i) 8 Price deflator of domestic demand for producing sector i  ( I '3)

PFE(i) 8 Price deflator of fina l demand addressed to the i ^  producing 
sector ( I f )
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FGC(i) 8 thPrice deflator o f government consumption fo r  the i  * producing 
rector ( I*1)

PIR 1 Price deflator o f to ta l investment requirement

PIR (i) 8 Price deflator o f investment required by the i^*1 producing sector( I"

POP 1 Total population

POFR 1 Population, rural, only fo r  DG regions

POHJ 1 Population, urban, only fo r  DG regions

R1P( i ) 8 Price defla tor o f imports o f goods (serv ices) o f the i ^  producing 
sector ( l p)

mt ( i ) 8 Price defla tor o f imports o f goods (serv ices) o f the i**1 trade 
category ( I * )

8 Price defla tor o f value added o f the i ^  producing sector (_ * )

PXP( i ) 8 Price defla tor o f exports o f goods (serv ices) o f the i tb producing 
sector ( l p)

PX ^ i) 8 Price defla tor o f exports o f goods (serv ices) o f the i^*1 trade 
category ( l j

REPA 1 Repayments o f outstanding credit received by creditor country

RES 1 Reserves

ARES 1 Change in reserve

RU1BA 1 Reimbursement o f a fraction o f outstanding debt by debtor country

RURIN 1 Gross rural income (to ta l)

SOL 1 Standard of liv in g  (defined as per capita consumption expenditures 
on food, housing, health and education)

STCAP 1 Short-term capital movements

TAGA 1 Land gap, only fo r  X  regions

TDA(i) 3 Land demand, only for X  regions

TOTOT 1 Total term of trade

TSA 1 Land supply, only fo r  X  regions

URBIII 1 Gross urban income ( t o t a l ) , only for X  regions

VA(i) 8 Value added of the i^*1 producing sector ( I P)

VAU( i ) 11 Value added, i ^  u tiliz in g  sector ( IU)



40

YAGR(. i  ) 8 Value added growth rate of the 1 " ' producing sector

VAM 1 Value added o f manufacturing ( I  )

VAS(i) 8 Value added share, producing sector ( l P)

X 1 Total experts o f goods and services (constant)

xp( i ) 8 Exports o f goods or services of the i ^  producing sector (cons'
( I p)

x* ( 0 8 Exports o f the i**1 trade category (constant) ( i * )

XCAPL7 1 Long-term capital movement ( in f1ow)

XCU 1 Total exports o f goods and services (current)

xcuip 1 Total interest and property income received from the rest o f 
world

xcu1* 1 1 Interest and property income received from the rest o f the vor 
( long-term)

xcumr 1 Migrant remittances received from the rest o f the world

XCU0 1 O ffic ia l Development Assistance received by the region (on ly ; 
DG regions)

xcu8ti 1 Interest and property income received from the rest o f the wor 
( short-term)

XCUp( i ) 8 Exports of goods or services of the i ^  producing sector ( I P)

XCU^i) 8 Exports of goods or services of the i**1 trade category (currer.'
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GENERAL MCLEL ( MARKET ECCLCMISS)

pre- determised variables ald parameters

(À.1 3 Capital allocation parameter

8x8 Input-output coe ffic ien t, i . e .  intermediate consumption o f prc 
o f the i th sector by unit o f production o f the j**1 producing v

A Matrix A = [ a ( i , j ) ]  i , j  = 1,2................ 8

b 1 Share o f non-agricultural enplcyment in the rural sector

t o c ( i f j ) 8x12 Share o f the private consumption category supplied by '-he : 
producing sector in current prices; (a  bar over the symbol ind: 
constant prices)

' i i ( i . j ) 8x8 Share o f the sector required investments supplied by the i  
producing sector (constant)

t e t ( i , j ) 8x8 Share o f the traded goods (o r  services) category produced ' 
i th producing sector (constant)

bmtp(i, j ) 8x8 Share o f the j**1 producing sector consisting in the i ^  trade 
category (constant)

bmu(i, j ) 12x8 Share o f the j**1 producing sector supplied by the i “*1 u tiliz ir -  
sector (constant prices)

c 1 Share o f the pooled capital outflow allocated to the region

caple(i) 9/3 Proxy for capital labour ra tio , defined as the to ta l gross inve 
over ten years divided by employed labour fo r  the fin a l year v: 
lag  of two years ( I u) , ( I a)

capva(i) 3 Proxy for capital value added ra tio  for 3 u tiliz in g  sectors
( i = l  agriculture, i=10 construction, i= l l  services) defined as 
to ta l gross investment over ten years divided by the value add 
the fin a l year with a lag of 2 years

C 0 6 C T Ì 1 Cost per hectare to increase cropping intensity

costei 1 Cost o f the extension of a hectare o f land
■>

c r i ( i ) 3 Cropping intensity

Acri 1 Increase in cropping intensity

du 1 Dummy variable

du t(i) 7 Trade policy variable fo r producing sector ( l  )

dwoty 1 Days worked over the year in rural areas

dwtvoty 1 Days wanted to work over the year in rural areas
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& c(i) 8 Structure o f government expenditure (current prices) ( i * 5)

gdp_l5 1 GDP of the previous horizon year

gdFS* 1 GDP growth rate

i r U 1 Interest rate on outstanding debt (long-term)

. S i.i r 1 Interest rate on outstanding debt (short-term)

^ “ W - 1 5
11 Investment requirement, u t iliz in g  sector i ,  fo r  base year ( l 1

incaptl 1 Long-term capital movements ( outflow)

iv yco (i) 8 / W 3 Share o f value added in gross output o f producing sector i  
(constant prices) I*1, I u and I a

i . t . r . 1 Indirect tax rate

l a ( i ) 3 Land per worker

lp o il 1 Labour productivity, o i l  extraction sector

lp s ( i ) 2 Maximum ra tio  of labour productivity in u t iliz in g  sector i  
(i=10 construction, i= l l  services) to labour productivity in 
manufacturing sector

I t i 1 Long-term interest (s u ffix )

mcaplt 1 Long-term capital movement ("■..flow )

mcaplt ^ 1 Long-term capital movement (ou tflow ), base year

mrmem 1 Migrant remittances (outflow)

mr 1 Migrant remittances pool

n 1 Maturity o f outstanding debt

nvo (i) 8 Share o f non-wage into value added ( l ?)  (note: wo(^) + nwo(^ 
(constant prices)

o 1 Share o f to ta l pooled O ffic ia l Development Assistance alloc, 
the region ( fo r  DG only)

oda 1 O ffic ia l development assistar.ce/GDP ratio  ( fo r  DD only)

odeb 1 Outstanding debt of horizon year

odeb 1 Outstanding debt, base year

pnw 1 Price of non-wage component of value added

pola . 8x8 Input-output coefficien t used for policy purpose (can be any

!
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1 Population of the previous horizon year

popagr 1 Population growth rate

popmqy 1 Average population per country (weights = population figure

prf 1 Participation rate, female

prfr 1 Participation rate, female rural

prfu 1 Participation rate, female urban

pra 1 Participation rate, male

prmu 1 Participation rate, male urban

pva(i) 3 Exogenous price of value added fo r  3 producing sectors (agri 
energy, services) 1^

pw 1 Price o f wage component o f value added

3 Exogenous part o f the prices fo r  the f iç s t  three trade categ 
(agricu lture, raw materials, energy) ( I  ;

« « - i s
1 Reserves, base year

rur 1 Proportion o f rural population in to ta l population, LG count

fi 1 Share o f export of services in the world pool
fiti 1 Short-term interest (su ffix )

11x11x7 Share of imnorts o f the k** traded goods category by the ; 1' 1 
from the region (evaluated at constant prices)

tex 1 Maximum land extension between 197? and 1$8C

t le ( i ) 1 Labour size o f plant, sector ( i ) ,  I u

tnp (i) 9 Technical neutral progress for i '* 1 u tiliz in g  sector IU

t .r .e . 1 Tax rate on enterprises

t.r .h . 1 Tax rate on households

tsa 1 Land supply fo r  base year

, a ( i ) -15
8 Value added of the i  producing sector of the previous hori 

period

vapf 1 Working age population, female

vapm 1 Working age population, male

vapfr 1 Working age population, female, rural

vapmr 1 Working age population, male, rural
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vapfu 1 Working age population, female, urban

wapnu 1 Working age population, male, urban

wo(i) 8 Share of wage and salaries into value added ( I P) ,

xeap_i5 1 Long-term capital movement, base year ( in flo v )

cons
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REGIONAL 'll T ’V 'U ECCNCMIES

SPECIFIC EirCCGFNCL'S VARIABLES

AWGR t
X Grovth rats o f average wages in material production sectors

CC 1 Collective consumption

CC( i )
8 Collective consumption, i ^  supplying sector

DEI 1 Domestic entrepreneurial income

El 1 Entrepreneurial income

EXHET 1 Net exports or ( - )  imports

JO 1 Gross output

“ a )
8 Gross output, i th producing sector

O P C P ( i ) 8 Gross fixed capital formation in i ^  sector

GFCFAGR 1 Gross fixed capital formation in agriculture

GFCFINDU 1 Gross fixed capital formation in sectors

GFCFKIN 1 " 3 ÎPGross fixed capital formation in sectors u

GFCIMP 1 Gross fixed capital formation in material production sectors

GFCFKM 1 Gross fixed capital formation in non-material production sectc

GFCFSERY - Gross fixed capital formation in material service sectors

IMP 1 Gross material product

r 6 Vector of proportions between employment in old versus r.cv 
technologies ( l irau)

LP (i) 12 Labour productivity (gross output per worker ) I U

LEAGR 1 Snplqyment in agriculture

LEINDU 1 Employment in sectors i^rc*u

LEMIN 1 Employment in sectors Imin

LEMP 1 Employment in ca teria l production sectors

LENK 1 Employment in non-material production sectors

riabiea, see Gérerai ” odelFor ether va
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LESERV 1 Employment in material services

LI 1 Total labour incone

LING-1 1 Labour income in non—material service sectors

HA 4 Labour productivity, ( l 3111)

HA 6 Labour productivity in new technology sector i ,

HA 6 Labour productivity in old technology sector i ,  ( i~n<̂u)

LTKP 1 Labour productivity in material production sectors

LPMFGR 1 Growth rate o f labour productivity in nateria l production sectors

KNEW,.x
U )

6 New capital (w ith modem technology), 1st January of year t , \ V

KOLD,.x 
( 0

6 Old capital (w ith out-dated technology), 1st January o f year t 
( jindu)

PC 1 Private consumption

K ( i )
8 Private consumption, i th supplying sector

POPI 1 Population's income

REr( i ) 6 Amount o f old capital withdrawn on year t

SAYING 1 Total savings

SOCI 1 Social incomes

STOCK 1 Total stock increase

STOCK, . X 
( l )

8 Stock increase in sector i

CTNCAP 1 Short-term capital flows

VAGR 1 Value added, agricultural sector

YASEHV 1 Yalue added, services sector

WMP 1 Wages in material production sectors.
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SPECIFIC FFr-DETERMT’rF.D VARIAEIES AMD PARAMETERS*

6X Proportion  o f  new c a p ita l,  in  t o ta l  stock,base y ea r  ( l in< û )

p
Proportion  o f  annual stock increase in  GMP

* *
capvagr_1Q 1

♦ft
capvaserv^^Q 1

capva c o e f f ic ie n t  fo r  a g r icu ltu re , base y ea r  

capva c o e f f ic ie n t  fo r  s e rv ic e s , base y ea r

eap (i) 6/4 Total capital stock fo r  i**1 sector, base year ( l in<*u, I13* " )
-10

c c ( i )  8
tnShare o f the i  sector in co llective  consumption

c f 1 Ratio wage growth rate to labour productivity growth rate, mate: 
production sector0

exch 1 Ratio o f internal to international prices

gmp_l5 1 Gross material product in base year

gmpgr 1 Rate o f growth o f gross material product

g f c f ^  8 Share o f the i**1 sector in gross fixed  capital formation

^ Cfagr 1 Share o f the agricultural sector in gross fixed capital formati 
in base year

* f c f oser 1 Share o f the material service sector in gross fixed capital 
formation in base year

i  1 Ratio o f GFCF in material sphere to toa l GFCF

k ( i ) / l ( i )  1

X 1
Capital/labour coeffic ien t ( ( i ““ “ ) 

Annual replacement rate of capital

»eagr 1 Projected agricultural employment, 1975-1980

lenm 1 Projected non-material service employment, 1975-1992

leserv 1 Projected employment in material services, 1975-1990

Ipgr{ i )  6 Labour rroductivity growth rate o f old technology sector i ,  
i  £ I inQu

lFfflp-15 1

lpold( i )  6

Labour productivity in material production sectors in base year

Labour rroductivity o f old technology sector i  in base year, 
i  I inàu

Is 1 Projected labour supply, 1975-1992

* Further variables, see General Mortel
ft* for Gono
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nrmcu 1

rcd )
6

Soci_15 1

St( i )
1

" » - 1 5
1

w™-15
1

X 1

Migrant remittances to the' rest o f the world 

Share o f sector i  in private consumption

Social income per head o f non-active population in base year

Share o f stocks in XMP in base year

Wages in material production sectors in base year

Wages in non-material sectors in base year

E lastic ity  o f wages in non-material sphere to wages in mater 
spheres



49

AhfitX ìj

FLOWCHART FOR THE REGIONAL MODELS

( market economies)

Contents

Flowchart I : The Global Model

Flowchart I I : Regional Model

Flowchart I I I :  Final Demand Module

Flowchart 17: Employment and Investment Module (includ ing Agriculture fo r  
DD Regions only)

Flowchart 7: Agriculture Module: DG Regions

Flowchart VI: Income D istribution, Saving, Private and Public Consumption 
Module

Flwochart V II: Final Demand Price Module

Flowchart V III: Import Module

Flowchart IX: Input-Output Module (l/O Matrix)

Flowchart X: Gross Output Module

Flowchart XI: World Financial Module

Flowchart X II: Balancing Module
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PRIVATE AITO HTBLIC CONSUMPTION MODULE
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* 'Imports used by Rector'includes intermediate imported inputs of the corresror.riir.,* 
column of the I/O matrix and excludes imported inputs c f  the corrennencinj; rcw 
(except dia.pcr.:.! figure);

* * ' Final Domestic Demand'( FDD) includes exports.
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Flowchart IX w/-vnrrrr» f  * i n  Vi*HT}T Y^\ - r w .- /

* set 1 o f technologica l c o e ff ic ie n ts : no s ig n if ic a n t  tin e or cross-coun t"' 
regressions are a va ilab le ;

* set 2 o f technologica l c o e ff ic ie n ts : s ig n if ic a n t t in e  or cross-country 
regressions are a va ilab le .
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Flowchart XII: SALALOING MODULE
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Flowchart X III: Investment Module, Eastern Europe

Flowchart XIV: Qnplqjnnent Module, Eastern Eurore
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