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This paper has been prepared by the UNITAD team. The system and its
various components were designad and estimated ty G. A. Cornia, A. Duval
and J. Royer who coordinated contributions from a number of sources. The
Global and Conceptual Studies Branch of UNIDO contributed the Regional
Input-Output Tables and the methodology of projecting matrices of technical
coefficients, and is now operating the systen.




1. The UNITAD Project was initiated in 1978, upon a reguest frru the

United Nations ACC Task Force on long-Term DNevelorment Objectives. Finarsed
by a group of donor countries (FUYDPAP) it has been jointly sponsored by
UNCTAD, UNIDO and the Department of Intermational Economic and Social Affzirs,
United Nations Headquarters. Its purpose is to build an analytical tool

- the UNITAD system of models - for exploring the interrelationship betweez
growth patterns, trade cunfiguration and industrial structure within a brezd
development framework. The building phage of the project was completed =zt
the epd of 1987 and a report illustrating the use of the model for a 199C
trend scenario was issued early in 1981.

2. The present paper -utlines the main methodolcgical features of the
system, which can be described as a set of eleven interrelated :egiana;
rodels, i.e. five models for developed regionsl/and six for developing
regionsg/. The ccomplex linkage among regional models is meant Lo piczur:

the two-way relationship which exists tetween the broad industrial, cecmmerziel
and development stralegies at the regicnal level and a given intemmaticc:zl
framework. More precisely, in the present version, the linkage (see Flewszz= T
consists of an International Trade Module and a World Financial Module. Tze

former includes seven trade matrices, each of which corresponds to a spezific

- ——

x
cuamodity group‘[ These trade matrices embody altogether 847 bilatezal izzie

l/ North America, Western Turope, Zastern Europe, Jaran and Other Develco:z:
(Australia, New Zealand and Scuth Africa);

2/ latin America, ™rorical Africa, North Africa and West Asia, Scuth As::
(Indian sub-continent), East and South-Zast Asia, Centrally Planned isiz;

}/ There arz three grours for crimary :~rources (agriculiural raw mater:i:zl,
other raw material, energy matcrial) and four zrours for monufacture:
(inter:ediary freducts, censumer nen-duratles, eguipment gocas, cenfoirT

durablcs); {for precise definitions, see Arnnex A,




shares, vhich are exogenously defined in the present versionl[ Imports z=d
Exports of Services are balanced in a pool of services. Regional models zre
also related through a series of financial pools which form the "World
Financial Module"”, A system of internmational prices carpletes the pictuxe
of the "world economic structures" whicl: are therefore meant to simulate

the main rules of the game on trade, finance arnd international prices. T:ze
assumpticns made on world economic structures can be combined in world
scenarios with assumptions on domestic industrial, commercial and develcr=ent
policies at the regional level, so that the system can be said to investizate
the overall impact of two broad families of assumptions at the world levzl
and at the regional level respectively.

3, Three different types of regional models have been built up for. macret
developing regions, market developed regions and Centrally >lanned Zcon=:es,
Europe, respectively. Plans were also made for a fourth category, i.e.
Centrally Planned Economies, Asia (une of the eleven regions), but due 43
lack of available information this region plays a passive rcle in the zrsiex,
in that it contributes trade and financial flows but there is ns feedbac:

of the world structure on the regional economy. The first section of iiis
paper briefly describes the models for markat economies, indicating

the differ?nces betwezn developing and developed regions, ard the second
gection refers to the model for Centrally Plan-ed Zconomies, Europe. Iz =
third section, the linkage mechanisms for the system as a whole, i.e. tZ2

International Trade and Financial Modules, are briefly described.

1/ Two altermative sets of 847 ecuaticns have been prepsred to zake thes:
shares endogenously determined in another version,




Section 1: The Regional Models for Market Economies

4. Put in a sinplified and condensed form, each regional medel contains:

(a) an input-output table, 8 x 8 sectors, linking the output-mix witz 22
endogenously generated final demand vector. The eight producing
sectors are: agriculture, food processing, energy, basic products,
light industry, ejuipment goods industry, construction and services;

(b) a technelegy mix, as embodied in le technical coefficients of tze
input-output tables and the variables of the production furctions.
The latter include the capital-labour coefficient as well as policy
and other variables, such as the rate of technical progress and *z=
market-size. A twelve sector classification is used in the produciic:
functions, i,e. the energy sector is decomposed into four componecz:is
(oil extraction, coal mining, utilities and oil refineries) and %2
basic products secior into two (mining otner than oil and cczl,
primary processing);

(c) the technology of the agricultural sector for develcping regicns iz
different according to ithe size of holdiags (large, medium and szzl}
farms) and is baseq om policy and other variables including the iz=:/
labour ratio, the cropping intensity, the capital/latour ratio ani
the proportion of material inputs per worker;

(d) cn the domestic final deman. side, total p-ivate consumpticn is
determined by the functional income distribution (excgenously givsz)
vhile its structure is determined separately for rural and urban
population for developing regions as a function of average incoce
per carita and prices. Gevernment consumption depends cn the
functional income distribution with an exogenous siructure. Invectzans
is demand-oriented and is a functicn of ithe technolery-mix and ir:

output-nix;




(e) the emrloyment balance is obtained through the production functiczs
whick determine labour demand and through a demographic and labocur
supply sub-model;

(£) 10r developing regions, the land balance is obtained by subtracti-z
the land demand, endogenously determined, from the land supply woicz
includes a tem for land extension. The extent to which land
extension is required is determined by the model and the amount c¢?
land required influences the level of investment;

(g) trade has received an elaborate treatment. Fcr each basket of gc=ds
(seven groups) and for services, the imports c¢i each region are &
function of the output-mix (in particular the industrial structurs’,
and of twe policy variables, i.e. the lavel of protecticn (tariss
and non-tariff protection) and of the "average market size", i.e.
an indicator sensitive to the establishment of economic groupings
in the region. Exports are generated by the Internaticnal Trzde
Module (see Section 3).

5. Balances for the input-output tables are obtained both in volume and ==ziuve
terms. The prices of the output vector are derived from the dual relaticcs of
the Input-Cutput matrices and shovld therefore te considersd as costs, o
these relations, the price of value added is based on exogenous values f{cco
the prices of two value-added components, wages and non-wages, which beil:
include an exogenous inflation trend , and the two corresponding shares

vhich are endogenously determined, The Domestic Firpal Pemand price veci:c:s

is computed as a weighted average of total output prices and import rric

th
n

The regicral izrort prices for any ccmmedity group are genercted by tne
transrosed trade chare matrix, in the International Trade Mcdule, on trne
basis of demestic export prices, supplied oy each regicnal model, arnd ar

exomenous term, i.e. the "Incremental Tuxport Prices”". The latier, which :i:




used for primary resources in the present versionl{ is based on %the agsumrtic=
that exporting regions enjcy a rent which is nct always positive and which
adds up to the domestic export price when primaiy gocds are sold on the

vorld market. This makes it possible to simulate a wide range of prices

for primary goecds, and in particular to study the impact of growing energy
prices on the world econcmy. The incremental export price, which differs
from one regional model to another for each of the primary goods, generates =z
income which, in the present version, accrues to the goverrment.

6. The model is solved Yy iteration, Initial values of value-added being
given, the model generates final demand ccmponents. The aggregate final
demand is ad justed to be equal to GDP through a loop affecting the shares

of wages and non-wages in value-added. The new final demand vector, throug:z
the iaverse leontief matriz, then generates a new value-added vector whiclL

is used for the naxt regional interatien, When all regicnal mcdels cenverzs
an jinter-regional loop generates new export values and new factor rayments
for each regional model and a new set of regicnal iterations tegins., Cn

the IBM system used in the Geneva International Ccmputirng Centre, three
inter-regiona’. loops and three times five regional lcops for each regional
model take aprroximately fourty seconds. Detailed information on regicnal
models for market economies is given in Annex A, i.e.the analytical expressicexn
of the UNITAD system, as well as in Annex B which includes fourteen flcwchez:s
on the various sub-systems.

7. The model clearly b~longs to the family of gap models. It achieves
equilibrium on the goods market but it dces not contain equilibrating

mechanisms for the markets of capital, labour arnd larnd or ior the foreign

1/ Incremental Ixpert prices can alco be uced to simulate a monopolistic or
oligopelistic export structure for srecific marufactures, e.g. sguipzant
goods.,




accounts sector at the regional level. In the itrend scenario, the growth

of the GDP was exogenously determined, and the model generated three major
gaps, i.e. the labour gap, the seving-investment gap and the land gar.
Alternatively, in any region, one of the gaps could be excgenously given,

80 that the model would be used to generate the GDP growth rate and the otz=x
two gaps. More generally, an objective function of GDP and the three gaps
could be maximized under the constraints of the equations of the model.

8., A distinction should be made bteitween the formal structure of the model
and its use for scenario building. In the latter case, the model should te
used as a man-machine system. The feasibility, desirability anrd plausibili=y
of the gaps are assessed for each solution in relation to the scenario
assumptions as embodied in the values of the exogenous variables. For
example, in a given scenario, the solution of scme regional models may
include saving-investment gaps which are found to te of a coleoseal nesativ:
magnitude, while otker regions (e.g. West Asia) may accumulate large surpluzze;
in such a case, it may be interesting ‘o change the exogencus GDP growth rz:i:z
for specific regions, or to change some other exogerous variables, the onlr
condi.ion being that the new exogenous values should be ccupatible with

the basic assumptions of the scenario,

Section 2: The Model for Centrally Planned Economies, Zurote

9. The regional model for Centrally Plauned Economies, Furore (in short,
Eastemn Europe), like the other regional mccdels, is built around the A matzix
eyster of the region are intrcduced into the model.

10. A first rarticular feature is that all 2ggregates are expresced in ‘he

Material Prcduct Cerncept (¥T2) of national inccome and product; this can be




justified not only on account of the available statistical data in naticrzl
gources, but also in order to simulate in the mocel planning decis.ons
expressed in the same conceptual framework, e.g. to adopt 2 growth targe: :z
terms of material product.

11. The model is a medium-term model and is expressed in real terms (cczszzent
prices). Another difference, therefore, refers to the fact that equatic:s

in value terms are restricted to those relations linking the region to ize
world econciy. This is a recognition of the fact that the growth of Cen:relly
Planned Economies-is determined to a large extent by relations expressed iz
real terms and that the financial {iows and price changes influence the
economy to a much smaller extent than market econonies.

12. Another feature which reflects the practice of Centrally Planned Eccmczies
is that full employment is always assured. As will be seen, this implies

a different treatment of technology in the model.

132, Cne important simplification is introduced into the mcdel. An assuzIiicn
is made that all material_activities are carried out as market activitics

(by ernterprises and similar units) and sll non-material asztivities as ncn-
market activities. Thus the former are finarced mainly througn sales on :ze
market and the latter are mainly financed via state iudget, This assump:ic:
is not very far from the observed reality in Centrally Planned EZconcnies

(the value of non-material servi:esvpurchased by households amounts to at:cut

3 % of total extenditure of houscholds).

14A. The nurber of sectors used in the model is the same as for the othe:
regions, except for the split of the services sector into two:! material zzi
non-matcrial services. The sector frentiers, however, differ siightly
(especially the capital goods services) to fit data available in national

publications (cee classifications in Annex A).
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15. The target of the economy 1is assumed to be a selected growth raze f:zr
the Gross Material Product (GMP) over the medium-iterm period, but at the
same time minimum growth rates of private and coliective consumpticn are
taken into consideration. The model is designed to trace up the impact o
the eronomy (at the regional level) of decisions as taken at the central
level. The main macro-econamic plamning decisions simulated in the model
relate to:
(i) emp.oyment in agriculture, material and non-material services
Sectorial employment in other sectors is endogenously determirnes;

(ii) desired technclogy (capital/labour retio);

(iii) amount of resources devoted to investment (gross fixed capital
formation). The amount of fixed assets to be scrayped due to
economic obsolescence, on top and avove the scravring due to prrsical
deterioration,is endogenously determined;

(iv) ratio of growth of labour productivit} to the growth of averags el
wvage, which is the main factor influencing the level of rrivate
consunption (average real wages in nun-raterial sphere and averz:
gocial btenefits are proportioned to the growth of real wagss ir tte

material sphere);

(v) amounts of resources devoted to the financing of the non-materiz
(vi) the minimum growth rate of private consumption acceptable from :ze
social point of view;

(vii) the minimum growth rate of collective ccnsumption.
16. The treatment of employment and of withdrawal of obsolete capital dzzarves
scme explanation. Since full employment is to te achieved, it ig nececs:izs 2o
secure carital to the whole labour force. It is sssumed in the model tn:z-
enplor nt in c<ervices (material ann non—material) and in agriculture iz

determired excgenousiy. The rationale for this is the following:




(a) employment in services is more inderendent from other factors c¢f
production than in another sector and is governed by central decizicz
in plarned econcmies;

(b) the labour force is in practice kept in the material sphere ratier
thar moved to the non-material sphere winen there is an excess of
labour supply;

(c) no institutional changes within the agricultural sector are enviszzed
in the model.

17. In the non-agricultural material sectors full emplcyment is achievel
through a trade-off (computed by the model) between new technology, refleciirz
desired capital/labour ratios, and old technology which is more larour-iztezsive
The rate. of withdrawal of old technology is thus endogenously determine: iz
the model as a compromise between decisions to introduce modern technolesr

with a priority ranking of sectors, and the need to achieve full employmez:.

As a consequence the average labour prcductivity determined by ihe model Li:=s
between the lower limit set by the old techndlogy cemrorient and the upres 1:iz3<
set by the new technology component. This Nolds true for six "industriz'~
sectors, i.e. agri-food processing, oil refineries and coal product, vriz:=y
processing of basic products, light industry, capital goods indusiry and
construction.. For those six sectors, the model includes two different
specifications for tue old and the new technologies resrectively. In the

case of the old technology, the productivity equation is restric*:d4d to 2

trend of neutral technical progress, on the assumption that the 2cuitmen: Iz
more efficiently utilized at the end of the projection period then at tha2
teginning; as to ithe new technolegy, ithe productivity is a2 {urncticn of nzzirnl
technical progrers and of the czpital/labour ratio, as ir = "Cobb-Douglas”

function.
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18. There remain. fcur sectors, i.e, the mining aad utilities sectors, in
vhich an average productivity function has been der'ved from past data.
19, The classificationsand the analytical expression of the mocdel are givex

in Annex A, and flowcharts illustrating *hose equatiors in Anrex C.

Section 3: The Linkage Mechanizms for the System as a VWhole

20. As can be seen in Flowchart I, regional models are lin%ed with each
other through the International Trade Module and thé World Financial Moduie.
2i. Regional mrdels contribute import flows and export prices to the
International Trade Module, and receive export flows and import prices (se:
paragrapﬂs S and 6 above). “hrough this two-way rrocess, each inter-regicrz:
loop influences all volume and value aggregates of regional models.

22. In ihe present version, import shares are excgenously determined in i:z=
seven trade matrices. Two different principles were appiied in cemputing
these sharele For the regional model of Centrally Plaznned Econcmies, Zur::z,
an attemﬁt was made to reflect recent policy decisiors made by CMEA countri:zs
governing their mutual commercial strategies, 2s already reflected Ty thelrs
trade shares in the late 1970's., For all other regions, 1990 projecticus
of trade shares were prepared with two sub-models, i.e. the semi-aggregate:d
mcdel for the three primary resources groups and the gravitational model fe:

the four manufacture groups (see 1930 UNITAD Report).

l/ A computer prograzme has broen designed to facilitate the rmanipulation
of the 347 trade shares. New trade s u
of any importirg recgion, and the rreg e cemputes the remaining snaeras
in prorcrtion to initial wvaiues. A rnatively, blccks of shares (e..5. z._
DD s'pplior:) can te affected by ‘he same ccefflicients.
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23. All regional models contritute their trade balance (in value terms) =5

the World Financial Module and receive factor paymenis which are fed tacz <o
the Income Distribution, Saving and Consumption Module. This two-way prozzss
influences the regionzl equilibria, although to a lesser extent than the
International Trade Module. In addition, the World Financial Medule comr:tes
both the regional Balances of Payments, the Outstanding Debts and the Bezsic
Balances (see Flowchart XI, Annex A). The former is based on endogencus -elues
of the trade halances, the pool of migrant remittances, the ODA pool (relzzed
to GDP in current value) and interest paymente (received from the Basic
Balance). The Basic Balance requires the comrutation of the regional
Outstanding Debts on the horizon year, which is made on the basis of excgznous
data on the outstanding debt on base year, the import .f long-term capitzl

on base and current year (with an assumption of linear interpolaticn for
intermediate years) and leng-term lcan maturityl[ The balancing of outsizziing
debts at the world level requires a proportional adjustzment of loan matu-iiies
vhich is made in a special loop. Long-term interests paid are computed cx= tze
basis of Outstanding Debts. The gap of the Basic 3alance (Payments Zalan:e

+ net Imports of long-term Capital + change in currency recerves) is ther
financed by imports of short-term capital, with a loop to compute the res:liing
short-tern capital interests.

24. It is worth noting that in the present version, there is no feedbac: <f
the basic balance (or the outstanding debt) on regional models. However, zc
was already observed, any scenario building requires zn assessment of the zzos

obtained in relation to the assumptions of the scenario, so that in pract:ic2 2

1/ Direct investments and loans on the international market are rooled t:—tiar
as imrorts of long-term capital, so that interest rates and zaturity urzi
in the model are comruted as a weignted average of toth ceources.
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number of solutions are rejected and adjustments ars made in the operaticn
of this "man-machine system". In future versions, the selection of sol:+izns

could be made through the use of an objective function.

'—- -
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ISIC 211/3/4,

TTORAL BREAMDCUNS

Cecegrarhical hreakdown (R space)

Develored regions (DD)

guAg Worth imerica
WE) Western Zuroye
=) CEFZ, Zuroge
JP; Jaran

0D) Other Developed

Producinz cectors (Ip space)

Agriculture (ISIC 1, 3122)

Agri-Food processing (ISIC 311/3/4)

Developing regions (IG)

6 14) lLatin imerica
TA) Africa (South Saharsz,

8) éNE) North Africa and Ves: isia
9) IH% Indian Sutccntinent

10) (AS) East ard Southeast Lsia
11) (0A) CZE, Asia

Energy (ISIC 210, 220, 253/4, 410/42C)

Basic products (Lsrc 220, 290, 371/2, 341 251/2, 281/2/9)
Lignt industry (ISIC 2?1/?/3/4. 221/7, 242, ?55/6, 281)
Capital good industry (ISIC ’82/’/4/5, 39C)

Construction (ISIC S)
Services (ISIC 6,7,8,9)

v - U
Utilizing sect.rs (; space)

Agriculture (see IP(1))
Agri-Food pr zessing (IF(2))
0i1 extraction (-uxu 220)

Utilities {iISIC 4)
Cecal mining (ISIC 210)

Ctrer mining (ISIC 230, 29C)
0il refireries and coal products (ISI% 252/4)
Prizmary crocessing (ICI =70 /2, 241, 381/2, 3581/°/¢)

Light Industzy (see I°(g)) _
Capital good Indusiry (see I¥(4))
Constructicn (see 27(7))

Services (see 1F(8))

_ .z
Manufacturins (I°° space)

262 /4, Primary processing, Light industry, Capital good industiry
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5. Trade se~%crs (Itspace)

SITC Number (Rev.l)

1. Agricultural precducts 0, 1, 2 (excl. 251, 266, =7, 2%,,
4

2. Non-agriculiural raw materials 27, 28 (excl. 286)

2. Energy 286, 3, 519, 688

4. Intermediate products 251, 266, 5 (excl. 515, S4, S5.,

61, 621, 6%, 541, 65, 66

(excl. 665, 666), 67, 68

(excl. 688), 691, €92, 697, €52,
698, 81

5. Consumer non-durables 54, 55, 62, (excl. 621), €22
665, 666, 636, 84, 85, 89
(excl. 891, 89, 897)

6. Equipment 695, 71, 72, (excl. 724, 725), 72
861
7. Consumer durables 667, 697, 724, 725, 82, 83, €<

(excl. s61), 891, 8%, 897, §

. : . c
6. Private consumvtion catezories (I space)

(for definition, see Yearbook of National Acccunts)

1 Food, Zeverages, Totacco 5 Medical care and nealzh
2) Clothing 2nd foctwear 6) Transport arnd Communica*iz=
3) Gross rent, fuel ard power 7) Recreation, entertzirmen:.
(4) Furniture, furnishing and ncusehold educaticn and cultural
equirzent and oreration services
(8) Miscellaneous gocds and

gervices

7. Specific classifications for Centrally Planred Zccremies {ESurove)

Industry (Iinduc: ™
- Agrifood processing ( ISIC 311/2/4)
- 0il refireries and coal products (ISIC 252/4)
- Primary processing (ISIC 371/2, 241, %51/2, 355/6, 261/2/9, 39C)
- Light Industry (ISIC?21/2/3/4, 331/2.242)
- Carital gocds (ISIC 23, including 281)
- Constructicn {ICIC 5,
Mining and Utilities ("M ¥ srace)

IceTe

- 0il extraction (ISIC 220)

- Utilities (ISIC 4)

- Coal mining (2317 21C)

- OCthrer aining (ISIC 220, 2¢C)

Private cconsumrticn catescries

- zZxcludes non material sexvices
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~- Endogencus variables are designated Ly urrer case letters;

- Pre-deterzined {excgenous and lagged endogerous) varialles
and parameters are designated by lower case letters;

va(i) irdicates the i-th element of 2 vector, while [TA(i)]
designates the whole column vector. [VA(l)]' rerresents the
same vector written in line;

Ir cF*e (i,3) is the element of the i-th line and j-th columm
of a matrix, [CE¥C(i,j)] designates this matrix, and [ezxe(i, )]
the transposed matrix:

-~ I and i designate respectively the unit matrix and vector, i.e.
I‘[ 9] i =

[FD(;)] designates the diagoral matrix which has on the
diagonal fhe elements of vector [ F(i)]. For instance I = i.
La(x,g)] designates the inverse matrix of [a(l,J)J.

o+
[ AN

All the variahles (unless srec1‘1ed) *efer to the same time
pericd. Cnly in few cases a time-lag {e.z. 15 yez ars; is
indicated by a subscrict (e.g. -19);

Al]l the variadles refer to the same region excert in the
linkage equaticns where the regions are denoted by th
subscript r;

The main contrcl variables are denoted "cv" in the margin.

- General note:

Regional models can be closed either bty lixing ihe growih rzte of GO

in which casge th cloyment gap, the land gap and the raving gav 2
endogencusly determ-“ea) or by fixing cne of <he gaps (and gererztin
GDP ard the otner gaps). More generall y &n cb;eétive function of -
GDP growth rate and of the gaps can be >uild up, allowing ihe model
to determine G3P and tre gars by minimizing ihe objective functicn.
Equation (l) illustrates the firs: ODCC*tu?lt', w“nich was used in
the trend scenaric, wrile Zguation ((, illuctrates :ine uze cf an

objective func*ion.
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or (2)

(3)

(v)

(5)

(e)

%)

(8)

(8}

(s0)

I. ProoucTtion and Lasouh PropuctiviTy

(in constant pm’ces‘)

Number of
cquntcons

15
1 GDP-= 3d'P-(S (1+ gd.par‘) (trend scenario)
1 W= w (GDPGR, LB, TAGA,NAREGA) \(cbjective furzzion’

. N -4
8 [vA(f,‘,]= [Lv'jco(i.)]fl-f\] [ Foeo] , Yie 1P

n  [vd"w] = (emullva) |, #ieI™
1 vAaM=LvAw) , #ie I
‘
T P = § Cenplo), ivyeoco, tle ), copte (0, dud | ce{2.5%08
1 LR (3)=Lpoid we3
LS

2 LPu'(i.)e Eps(L) [1 - &5._‘L_°} Lem , L=140,11

i) for deveio_pcd- regfcns

1w VAT [ Lo ()

b

i) For deve?.op{.ﬂ recions

~

un . r o . S . . .. 2
3 LP (1.b)=\F'LLOJ.O.(\.)’!CPL(L),CSPIC‘.(b),C1‘LVfCO u.)]} RSN

w wo i mu

1 LPM = LO (Y » LP (O , '1’L61

Z,L.Du(n.)

. <

ALy LI4A = Z vAM(P.,‘/ Z‘ yAM P
reR°C rcRY




(12)

(16)

(18)

19)

(20)

(24)

(22)

1

l : ~a R g
L. Lasows Cemanp, L A8ouR SupPLY AND ANEMPLC: vENT

15
1 POP= ooP (44 popagr)

4 POPR =cur PCP }_for dcveﬁopi_ng regions
1 POPW: ({-fur)POP onby

For deveicped regions

1 LD [ vaA*w/eoP) I #LD

it} For develo&;n% reqions

o, u a
3 LD W :VAW[LP ), ¥ceI and ¥oefrton]

Q
1 VAW =L va ., vwiel
c
”””” — T TR
4 o= (LDl |, wieX

For deve&o&'ﬂ%_:ggig_né_
1 LSMR = wapmr % prmr
4 LSFR= wa.Pfr‘ * pr{r‘
1 LSMWL = wapmu *Prmuw
1 LSFW = wa.pll‘u. * Pr;u.
1 LS? LSMR + LSFR +LSMUW+ LSFU
11 w

Aev LBR= LSMR + LSFQ'LD(ﬂ*dwotj/d.wtwctj~bz (o .-
s




e
o J 59
.d.o 0
¢ § &9
N <€ 20
14 “w
(24)  1ev LB * LSMW+ LSFW - (i-b) ), LD (&)
{22

For developed regions

(225i3) 1 LS= wapm ¥ prm + wapf % p~f

(23) 1 LB= LS-LD

Il. Lano Demand, SupeLy ano Lano Gap for -
25

(249 3 TDAC()= labuw (i) % LD(4,L) . ¥eeI®
(25) 4 TSA=tsa +hx

-5
(26)  1ey TAGA = TSA - TDA (i) , fre 1%

\

V. JnvestuenT ReauwiRemMeENTS

( in constant and carrent Pm’ces ‘)

- w - L
(2%) 9 IR )= Lru'(‘cs) * expL(c.oPie(L)/- LO () f4s)- Lr"‘(LL))*’L] y Lzl
- =15 '

25

= -
22 a2

3

(v
&




Seriatl
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)
00
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(23]

(30)

(31)

(32)

(33)

(3%)

(35)

136)

number
Number of
equationt

; [ad (o4 . , R
1 GNPCiL= GDPCU + xCu.°’+ )(Cu_Pr xCu,m -MCL - MCU P-H(_‘Q.L iz

. . T80 (‘ . , ~ €
()} For developed regions for -h.e{«, «o,u}a.nd jordevelooing cezz-<
{of LE T,

‘7/‘3 IQu({.) * Lr:‘g%l *exp[((ﬁapva(é)*v,\“(i) /!S) - ir}};)xl] , ¥re {_1,40,«1}

it) for developing regions

-

IR.uh )= i.rfak)u exputcaple (VD) tex » costex+Acri % cosc--i)/1s')- z:r_‘:'._', 5
-15 LT T
1 IR=L IR i) . ¥ieI™
i
f o) (2% ea] ¥ie 1I°
8 (rRwl: [emellR" ] | ¥ie
. . . P
§ IRCW(L)= IR{L) »PIR(L) , ¥ee 1

P
1 pIR<(TrPrUI»IRW)I/IR , #iel
A

Y. % xocenous Income DiSTRIBUTION

(in current prices)

For developed. regions

4 GDPCU =) VA(L) x PVA(L) ,heIP

|9

~ e

’

P LY
4 GNPCUC=GNPCaJ.-vZX(L)[PXP(U-PDDM.)] , YiezP

4 LI = YL VAG)* PVA{I;)*‘XIU(L)*PW/(VJO(L)R‘P\XJ*HWC'Q)#::‘.J.’) ,

e

voe 1P

|
|
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aumber

(33)

(28)

(23]

(40)

(41}

(w2)

(43

(1)

(45)

(45)

43)

Number
equ Q.b-'t:molr

-

1

1

1

pal

KI = GOPCU~-(LI-IT

KIH= o, kI
3

KIE = oy KI- with L % = 1
hrq

KIG =d3 KI

DTH » tehA (NDIH +0TH)
DTE= t.re. (GDIE +DTE)

IT=1+(4+r GDPCU

mnr

NDIH= LI+ KIH -DOTH +xcump - MCLL
ip iP
GDIE - KIE -DTE +XCW' - MCW
) P P. e
NDIG = KIG +0OTE +DTH + I T +2., x (O(PX(LI-PDOO] el e
cexf

For de velopilca_r;c’sions
8

RURTIN = VA() % PVA (1) +b . VA(L) % PVA(L)
{32

LLRBIN = GOPCUL~ RURIN
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number

(2 3)

(50)
(51)
(52)
(53)
(54
(s5)
(58)
(s%)
(58)
(53)
(v-u2)

(60)

(1)

NMumber of
ca, sations

-

- An e

LIR = VA(4)%PVA (4] * wa(«)*pw/(wo(a)fo. pw + nuwo ()% =nw) +
8 !

+ b 2 VA (L)% PVA(L)#wo'(L)xpwll wolil¥pow s nwo (s enx )

(32

KIR= RURIN-LIR - TITR

8
LIWs= (1-b)z VA(L) % PYA(L) 3 wep/i)x pw

b2

KIW= URBIN -LTIWL-ITWL
KIRH= o, KIR

KIUH = &4 RIWL

KIE= dy ( KIR +KTW)
KIG= «3 ( KIR+ KT UL}
DTHR= t.r.h.(PDIHR + DTHR)
DTHW = . r.4.( NDIHW + DTHW)
DPTE= t.re. (GDIE+ DTE)
ITR= . t.rRURIN

ITU. = (.t.r. URBIN

3
with 2.
R=4

ok =
411

/(wc Ll Pw'+ nwo{d)x pn¥




nurn.ber

T
P
%‘3
£ 3
23

Serial

mr')

(62) 1 NDIHR = LIR + RlHR—DTHR«:—‘;(xCLLm—Hcc.L

me

(63 4 NDIHW= tIw+ XKIHU ~DTHW + 3 (Xel - mcu

(6w 1 GDIE = KIE - DTE + xCLLLP— MCLLLP
(v.45)

(65) 1 NDIG= KIG +DTI +DTHR +DTHU + ITR + ITW ~+
(v.46) p ’ o

+ I X Cex’o-pPon@l + xew- me®
texf

VL. SAviNGS, Savine GAP ano CoNsSuMPTION

(in constant and current prices)
(65) 1 GSE=GDIE
(63) 1 GCCU= {(Nole)
(63) 1 NSG= NbIG - GCCU

(62) tor devc!oped regions

2
1 CPcu = {{NDIH/POP) » POP
For developing regicns
(70} 1 CPCUQ:%(NDIH/POPR)‘{POPQ
(31) 1 CcPCuU = £(NDTW/POPWL) ¥ POPU

(6Cbis) 1 CRIW = CPCLULR +CPCLLL
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Seri
rombar

(33

()

(92bis)

(¥5)

(76)

37

(38)

(39}

(890)

For devc.?pped. regicns

=

NSH=NDIH-CPCUW

For developing regions

4 NSHR:=NDIHR-CPCUR
4 NSHW=NDIHW -CPCULL

NSH=NSHR+NSHW

-

A&l regions

1  GNPCUCT = CPCU-GCCU + TRCWL +XCU - MCWL

o

g ;
eNpcuct- eapcue ={(Po€a", capls ,  ndig,dut,,
IJ L

1 GDP=CP+GC+IR +%X-M

For developed gicns

A L L
8 CP (i) POPH ]e(cp/p.op , PP (i) , ¥ee I

for d eue?op_iﬂca _redions

£ L
8 CPR(): POPR#2(CPR/POPR , PCP (L))

L
8 CPu(L) - Popu.x{(cp u/PoprPuU, pC Pc(/.))

_a/ Slack variatle to te nminimized threugh an adequate cembiraticon cf

rarazeters and exosenous variatles.
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(34)

(82)

(a3)

(84

(85)

(86)

(871)

(83)

89)

(90)

Number
eﬁu.ah_'o?:g

ALl regions

-

“ <
cp=LcP wy , Yiel
L

8 [Gccuu.)'_]=[3,cu)]*6ccu , hel%

&
8 GC(i)= GCCW(L) [PeC (L, #iel

%
1 6C=LGCw ,¥el
L

Acv NAREGA= GSE+NSG+NSH - IRCUW

{ev BACR = SOL % pOP/ (CP+GC)

Tﬂ. THE %QEIGN SECTOR

(in constant and cycrent Prices\

) , t
$+ [Av(D] : sce Annexs , #ie I,

¥ Mt(:;)’«F[AV(L),PM(L)/PX(L),d.u.t) . fle I

L t
3 PM (L):Zt(r,j,(_)* PA (¢,r) , ¥le I

. ':1.2,.“’41
rsq ! a

-~

t t t -
MCWL (=M (W wpPM ) , Teel

-1
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- 9
¢ o4
T2 5%
C§ 53
[ 1] o
) zw
t g +
(44) 1 MCW (8)= {.(GDPCU.,Z MCL (u)
{24
t )\
(92) 4 M(8)> MCU (8)] pm(8)
¢ oo
(83) 1 PM(B)=), PX(8,r) %A

[ 1]

N “ t .
() 3 X (0= L e % M (4r) , ¥ie s P P

rz4

s t +
(35) 1 XCU (L) = Xt(u * PX(L) , ¥|'.e.1';

{4
+ t
XCW (8)= A Z MCW (8,r)
rs4

(36)

-l

¢
@1 4 xXP(8)= xcut(8)/ px(8)

8 8
t t
(98) icv BAGOSE =Z XCW (L) - Z Mmeuw (L)

IRE (24

(32) 4ev TOTOT= xcu»M /Mcuxx

VL. Tue CasitaL MoveMeNT MoouLE

(in cwerent Pmces)

voo) 1 MCUT s oda x GOPCU

(20 it
(:01) 1 MCW = ur % ODEB
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(402
(103)
({on)
(105)
(10€)
(103)
(103)
(109)
(1-103
(441)
(442)
(143)
(14y)

(149)

4cv

n

ste st
MCUW ) = (r # STCAP » -45
ip i sti
MC ¢ = MCU + MCWLL

mer
Mcu = m‘u_mr

“

o
xcl « a; MCW ()
4

i il < Lti
xcw  =.(coEB /¥ ooeg(r)) L MCcu for ODEB > T

[ 21 [ 7Y

r=z4q

Sti st g st
xcu = (sTcaP [ L sTcapim)) L mcu for sTCAP 5C
r=4

ip el sti
XCU ' = ACW + XCUW
me “
mr
XCu = mr Z MCW

a4

4 p mr g p .r.-..-)
CUWBA= BAGOSE +XCU +XCU.'+XCWUW ~(MCW +MCU <+ MCLL

t
4 . ) t
Ras=;-LZm:uu) , e I

ARES » (RES ~ r2s )* A ) {cr all regions expect regicn’ Iy
-'5 15 ] ~

MCAPLT = mco. Pﬂ,t

14

XCAPLT = o L MCAPLT
rz4

QDER = {'(odc‘;—,‘s | Leep )XC;\?LT:,“)

-15
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equations

(1t6) 1 RIMBA= 0DEB/m

“ “
(113) repa= [opEB /}:ooea(r)] * 2 RIMBA(r) yfor CDE3 <O
rz4

Feq

For ot reqgions except NA (regiont)

(148) lcv STCAP=CUBA- ARES + XCAP-MCAP-RIMBA + REPA

Tor Hhe NA (re%n'ond )
11

(48bis) 1cv STCAP = L. STCAP(r)
ray

(M2bis) tev ARES = CUBA -STCAP + XCAP - MCAP -RIMBA +RZIPA

IX . Prices ano tae DEFINITION OF
Finae Demanp 8y Propucing Sector

*
(48} 5 PYA (D) zwo(L) % PW + nwor (i) #pmw ‘JaeIPs and.

wiith wol) +nwoll) =2

wo ¢ [rvar]: [ovac, pvato), pvad), praar] | #ce 15
-1
\ N\ P

w0 8 [erow]= [1-A1  Wolevan] | $ie T

(22) 8 [pecu]=[pon0)] . #cezf




(13¢0)

{1

(132)

(123)

€32)

(125)

(15)

O
Crol=Ler )+ lochol+[zf0]+0x%0]- nPa ] he D

A
(rocuc)] = Cerotar](Foty] _?.LmHmu

£
PX (i) = vamL pxt ) 4ie1f

VZ%?vuﬁrSm u vx ) .«r.ml “.»..*v
xnc.dsu xﬂ: % mxvf_; , Ye iv
3?%?.? 3@5 * ,033: ¥ e P

mw\ Focu o) =(ppocn](erPir+1r 0]+ loccu o] +Uxcutar-meus - %

8/ Drawing FICY (i) frem equation (1%1), this equation defines 7o),

r=
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(123) s [pPprwy]=Ceropw] .fmmw

(12&) 8 _..mn.%,?.L

[pobr] | #ie 17

. P
25) g [pep(ir)= [bme) [ecrP)] , #iel

u26) ¥ [pxtn]

— R t
mr:..w”_v_..noo?;“_ +A _uumn?,  Yoe Hﬁ
v g [efPn)=[(emellce ] | #cel
@d &8 [ L] Emlixtn] | ¥ee 1l

429) & [ MPi,]:[emEllMt]  , wie1f
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Recionae Meoeer ror CentraLy P, Economies |
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(in constant (9%0 grices, exceot seclanV.
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nimber
Numper of
equations

1. PropucTion

45
) 1 GMP 2 qm (14 am r)
gme. (14 gmeg

. ConsumpTion anD FinaL DEMAND

(2) 1 LPMP=GMP/LzmMP
(?) 1  LENM=Lenm
() 1 LD=1s

(5) 1 LEMP= LD-LEMN

-15

(6) 1 LPMPGR = (LPMP[2pmp ) -1
PR s

(%) 1 AwGR:= & LPMPGR

45
(8) 4 WMP = wmp 5(1+Awes2)




3“
¢
8d
]
Ed
3
3 &
Z a

SCfl'O.C
nambere

(9) 4 LI =wMP »xLEMP
10) 4 E1=6GMP-LI
(44) 1 DOEI:=EI-EXNET+ SAVING

t t
(©3) 1  EXNET= exch Z(xt(c) -Mw) , ¥eer

, 11
(13) 4 LINOM= LENM {4+ XL AWGR) wom __
45
(¥) 4 SocI= (PoP-LD) (1+ X AWGR) Soci )
-1

us) 4 POPI = LI LINCM+SCCI
e) 1 SAVING= £(POPI,AWGR)
(3) 1 GFCFMP= L GFCF

(18) 4 GFCFNM= (4-{)GFCF
(19) 4 PC=POPI~ SAVING

(20) g PC(C)= peld) xPC ¥oe 1k , with 2. pe(i)=1
texf

(21) 8 GFCF(cL):%fcg(L)xGFCF , VécIP,wkcre 'Z ‘}{L‘-‘f(@):i
er?

(22) 4 STOCK = (3 GMP
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numbenr

(23)

(24)

(25)

(26)

(23)

(28)

(29)

(30)

(34)

(32)

(33)

Number of
thLQti.Ooi-

8

1

-~
- PV

STOCK(()= st () x STOCK , $ie IF , with & stcod=
e if

t i .t

mw=$lAavw]. , ¥iex

“

t t
X(C):Zt(r,a’,i,)*ﬂ((,,r) , ¥ee It ;g h, .
fz4

i

e N
(] = [Bmtllexad]llxt@] | #ie1f
I
[MP(L)] = [bm*.][e'xcl\] [Nt(i)] , ¥ eIP
CC= DET - (LINOM+ SOCTI + GFCF + STOCK)

CCll) = ¢ce ) CC , 4(_5_IP , with L oeetid=t
cexf

FD(C)= CCLL) + PCLL) + GFCF(L) + STOCK(C) + xP(c) - um vz’

1 = -

L. PropucTioN STRUCTURE

-1
6O(C) = (1-A) FP (i) , Yie IF
VAL = GOL) ¥ Lvy (<) , Vee 1P

Cva“co]- (omo] [vato)] Yoe IT
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(39)

(40)
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(43)
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(45)

Number of
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5
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T/, JTNVESTMENT AND PRODUCTIVITY

LPG) + g cg{(c)/[(t) ], eI

new
15 .
N . . . . inda
L{:{(;)-I%(& Ci+ QP%“‘)] , ¥lel

LP ) = 4 [%(c)/ﬂm,t] e ™"

min man
LEMIN® TG0 /LP ), ¥ie I™
¢ mn
LEAGR = Lc.o.%r'
LESERV= laserv
LEINDW = LEMP-LEMIN- LEAGR - LESERV
. - . ) inclas
LEINDW = }; LED +LE, i), e I

A .
(L)1 =FPIILE 0], Hie T

1

O . - . . . . . |'nd“
GO LPeul) ® LEne )+ LP (K LE (), ¥ie I

ind
KNEW(L)=(?\(C)/P.(L)] * LE (), ¥rel”

koun(0) = Cheerf bl LE &0, ¥ie e
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Serial
number

(v6) 6  (crerINDWUL(C)= A KOLD(L) + KNEw (L) I, [ KNEW/ ()]

10 Ld.; cap (&}
-10

-’.

L= e

* 7L{xm&w (L) - KNEWW gn[KNEW (L) ]} LT

410 o capli) =
-0
(¥¥) 6 R:T(). KOLDW) zn[u-cm cap, gV ] , ¥ I
10 KOLD(L)

(+8) 1 GFCFAGR» %fc{agrw * u‘;{[(mua%r x YA(Rf10) - Hfogs Ix2 }
= -{0

(yo) 1  GFCFSERV- g{c{m-n:w ¥ exp {[(capvserv # VASERY/10). %.gggserv Jx2d

(s0) & GFCFM(N(L)=&’zn(ﬁﬂ__)+1[gm- K@) Qn( K@) V7 v
{0 caem(v.l {0 cap i)/ -
>, &

(51) 4 BFCFMP: GFCFAGR+ GFCFSERV + LGFCFINDU + ) GFCFM:N

L€ I inde C € Im-'n

Y. FinANCIAL Sus-MoDEL

{(incurrent fu-ices' )

(52) 1 STMCAP = CUBA -"ARES + XCAP -MCAP-RIMBA + REPA




av()
BACR
BAGOSE
cp
cr®(i)
cPP(i)
CECU

reey(1)

cPcuP(4)
CPCUR
CRCOU

CPR
crR%(i)
cru
cr®(i)

CUBA

Fo(i)

FDCO(1)

ENDOGENQOUS VARIABLES

-

Activity variable associated with trade sector i (see Annex >, /I7)
Basic consumption ratio

Balance of goods and services

Total private consumption at constant prices

Private consumption exrenditures on the iI‘:h consumption cates:zr (Zc
Private consumption demand for the ith producing sector (cons:zz:;{I

Total private consumption at current prices

Private consumption expenditures on the ith consumption categ:z7
{current)

Private consumption demand for the ith producing sector (cursez*}

-

Total private consumption at current prices rural, only feor I¢ recic

Total private consumption at current prices urbzn, only for 2C

]

1
)

e

)

Total private consumption at constant prices rural, only for -C
regions

r:c

. . .th .
Private consumption exrenditures on the i consumpticn categzzr I
rural, only for IG regiomns

Total private consumpticn at constant prices urban, cnly for 2G
regions

. : .. .th . ..
Private consumption exrenditures on the i consumption categz=x ,I°,
urban, only for IG regions

Current payment balance

Direct taxes enterprises

Direct taxes households

Direct taxes households rural

Direct taxes housenolds urban

Pinal demand for the i°l producing sector (ccnstant) (IF)

Final demand for the i'h producing sector (current) (IP)




——

e
Ge(i)
GeP(1)
Geey

ceeu( i)

GDIE
GDP
GDPCU
GNPCU

TPCUC

GSE
IR

Iﬂzi)

IR™(1)
IRCU

IRCU(i)

ITR

ITU

KIE
¥XIiG

KIH

11

o

otal public consumption expzenditures at constant prices
s . . . .tn . +D
Public consumpt;gn demand for the 1" producing secter (I°
(constant FTices)
- . s
Public consumption demand, by category (Ig)

Total public consumpticn, current prices

Public consumption demand for “he P producing sector (IF)
(current prices)

Gross disposable income of enterprises

Gross domestic product at market prices (constant)

Gross domestic product at market prices (current), see also GZ2TC
Gross national preduct (current)

Gross national product at market prices (current), ad justed ==
adding up income (positive or negative) accruing on account =7
exogenous exvort prices. This income is inputed to Govermmez:
(see KDIG)

Gross saving of enterprises (including depreciation)

Total investment requirement at constant gprices

Investment demand addressed to the ith producing sector
(constant) (IP)

AV Ee3

Investment requirement of the ith utilizing sector (constant,:- )
Total investment requirement at current prices

Investment goods dewand addressed to the ith producing sectcer
(current) (IF)

Indirect taxes

Indirect taxes, rurz’, only for DG regioms
Indirect taxes, urban, only for IG regions
Capital income

Capital income enterprises

Capital income government

Capital inccze households




KIRH

LBU

10%(1)
LI

LIU
LP%(1)

L2%(1,1)

L

7SF'R

LSFU

11

\H

Capital income, rural, only for DG regions

Capital income, rural, houscholds, only for DG regicrns
Capital income, urtan, only for DG regions

Capital income, rvral, houscholds, only fer DG regioms
Total labour balance (man-years)

Labour balance in rural areas expressed in man-years
Labour balance in urban areas expressed in man-years
Total labour demard (man-year)

th

Labour demand for i~ utilizing sector (man-year) (Iu) ' (Ia)

Labour income

Control variable indicating the relative share of develorirs
countries in the world production of manufactures. Can be
computed with or without China

Labour income, rural, only for DG regions

Labour income, urban, only for IG regions

th

Labour productivity per man-year in the i~ utilizing secter C

-

-Labour productivity rer man-year in agriculture, only for G o-ezicns
id =

(1)

Labour productivity, manufacturing secior (I:nu)

Total labour supply (man-year)

Labour supply, female, rural ( man-years), only for IG ragiczs
Labour supply, female, urban (man-years), only for DG regiczs
Labour supply, male, rural (ma.n-years), only for IG regiorne
Labour supply, male,urban (man-years), only for DG regicns
Total imports of goods and services (constant prices)

. th :
Imports of goods or services of the 1 precducing sector {rzngzant
prices) (IP

.th . . -
Imports related to the I trade category (constant pr;ces\,,-
(any ore region)

+ »
Same as M°(i), with regional suffix » {censtant prices) (I°)
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McuP(1)
Mcot(i)
NARECA

RIG

NDIH
MDIZER

NDIEU

NSH
~SHR
NSEU
NWAR
NWAD
ODEB
PCP(4)
~PP(1)
PDD(1i)
PFL(i)

Long-tera capitzl movement (cutflew)

Total imports of goods and services (current)

Total interests and prorerty inccme paid 4o the rest of the we-li
Interest and property inceme paid to the rest of the world (lc=z-zer
Migrant remittances paid to the rest of the world

-

Official Development Assistance provided by the region (only f:= 3
regions

Inte§est and property incame paid to the rest of the worls (she=—-
term

Imports of goods or services of the ith producing sector (currez:;{:
Imports ;ela.ted to the ith trade category (current)

National resources gap

Net disposable income of government, including additional incez:z
(positive or negative) originating frcm exogenous export rrices

Net disposatle income of households
Net dicposable inceme of househelds, rural, only for IG regicn:
Net disposable income of households, urban, only for IC regiors
Net saving of govermzent

Net saving of households

Net saving of households, rural, only for IG regiuns

Net saving of households, urban, only for IG regicns
Non-working age popuiation, rural, only for IG regions
Non-workinz age porulation, urban, only for IC regions
Outstanding debt

Price deflator for i‘l private consumption category (I)

Price deflator of private consumption for precducing sector . (=
Price deflator of domestic demard for producing sector i (I7)

Price deflator of final demand addressed to the ith producing
sector (IF)
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PIR
PIR(i)
POP
POFR
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PP(1)
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A1)

PXP(1)
(1)

REPA
RES
ARES
RIMEA
AURIN

SOL

STCAP
TAGA
oa(i)
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bl
Price deflator of govermnent consumption for the it“ rroducing
cector (IP

Price deflator of total investment requirement

Price deflator of investment required by the ith preducing s:—ctor(:I
Total population

Population, rural, only for DG regions

Population, urban, only for DG regions

Price deflator of imports of goods (services) of the ith preiucing
sector (Ip)

2rice deflator of imports of goods (services) of the ith treze

category (I%)
Price deflator of value added of the ith rroducing sector (I;)

Price deflator of exports of goods (services) of the iR proiucirg
gector (IP)

h trece

Price defla%or of exports of goads (services) of the it
category (I°)

Rep#yments of outstanding credit received by creditor count=y
Becerves

Change in reserve

Reimbursement of a fraction of cutstanding debt by debtor ccumizy

Gross rural inceme (total)

Standard of living (defired as rer capita consumption experiiiuzes
on food, housing, Lealth and education)

Short-term capital movements

Land gap, only for DG regions

Land demand, only for DG regions

Total term of trade

Land supply, only for IG regions

Cross urtan inceme (total), only for IG regions
7alue added of the i°" producing sector {IP)

Value added, gt utilizing sector (I)
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+h
Value added growth rate of the 1™~ producing sector
Value added of manufacturing (I°0)

.th e P
Value added share, i = producing sector (I¥)

Total exrcrts of gocds and services (ccnstant)

?xp§rts of goods or services of the ith producing sector (csns:a:t
IP

Exports of the ith trade category (constant) (It)
Long-term capital movement (inflow)
Total exports of goods and services (current)

Total interest and property income received from the rest of te
world

Interest and property income received from the rest of the worl:
(1ong-term)

Migrant remittances received from the rest of the world

Official Development Assistance received by the region {orly I:=
IG regions)

Interest and property income received from the rest of the worl:
(short-term)

th

Exports of goods or services of the i°~ producing sector (IF)

.th -t
Exports of goods or services of the i“" trade category (currenz, {:




tac(i,J)

i(1,3)
(i, j)
ratp(i,J)
bmu( 1, 3)

[

caple(i)

capva(i)
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PRE-DETEZMINED VARIADLES AND FARAMETERS

Capital allocation rarameter

Inputooutgut coefficient, i.e. intermediate con"umptlon of proizasis
of the i'D sector by unit of production of the J produc ng £zs3:c

Matrix A = [a(i,5)] i,j = 1,2¢ceeveue., 8

Share of non-agriculturzl emplcyment in the rural sector

Share of the jth private consumption category supplied bty he :
producing sector in current prices; (a bar over the symbol ind::ztes
constant prices)

L
Share of the jth sector required investments supplied by the i~
producing sector (constant)

Share of the jth traded goods (or services) category produced I+ tie
producing sector (constant)

Share of the jth producing sector consisting in the ith trade
category (constant)

+
Share of the j th producing sector supplied by the i“h utilizirs
sector {corstant rrices)

Share of the pocled capital outflow allocated to the regicn
Proxy for capital labour ratic, defined as the total gross investz:zn:
over ten years diviced by enrloyed labour for the final year wiz: 2
lag of two years (I4), (I%)
Proxy for capital value adéed ratio for 3 utilizing sectors
(i=1 agriculture, i=10 construction, i=11 services? defired as <z2
total gross investment over ten years divided by the value adéz:i :7
the final year with a lag of 2 years
Cest per hectare to increase cropping intensity
Cost of the extension of a hectare of land
1

Cropping intensity
Increase in cropping intensity
Dummny variable

. . . .th , t
Trade policy variable for i preducing sector (1)

Days worked over the year in rural areas

Daye wanted to work over the yeaor in rural arecas




ge(i)
8dp_y

gdrgr
11t

. _8i
ir

5

1r'(4)_g6

incaptl

ivyco(i)

i.t.r

1a(i)

1lpoil

lps(i

1ti

)

mcaplt

meaplt_

mr

mceu

nwo( 1

cda
odebd
odeb_
v

polai

)

15

3

11

81> /2

8x8

Structure of governmenti expenditure (current prices) (Ip)

GDP of the previous horizon year

GDP growth rate

Interest rate on outstanding debt (long-term)

Interest rate on outstanding debt (short-term)

Investment requirement, utilizing sector i, for base year (I°)
Long-term capital movements (outflow)

Share of value added in gross output of preoducing sector i
{constant prices) IP, I% and 12

Indirect tax rate

Land per worker

Labour productivity, oil extractiom sector

Maximum ratio of labour productivity in utilizing sector i
(i=10 construction, i=ll services) to labour productivity in zz2
manufacturing sector

Long-tere interest (suffix)

Long-term capital moverment (= .. low)

Long-term capital movement (outflow), base year

Migrant remittances (cutflow)

Migrant remittarces pool

Maturity of outstanding debt

a3\

Share of non-wage into value added (I¥) (note: wo(i) + nwo(i) =1)
(constant prices)

Share of total pooled Official Develorment Assistance allocz=:i %o
the region (for DG only)
A}

Official develorment assistance/GDP ratio (for DD only)
Outstanding debt of horizon year

Outstanding debt, base year

Price of non-wapge component of value added

Input-output coefficient used for policy purpose (can be ary zi,:))
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Perulation of the previous horizen year

Populatiorn growth rate

Average population per country (weignts = population figures,
Participation rate, female

Participation rate, female rural

Participation rate, female urban

Participation rate, male

Participation rate, male urban

Exogenous price of value added for 3 producing secters (agric:i<:ze,
energy, services) I

Price of wage compoment of valuve added

Exogenous part of the prices for the figst three trade categcries
(agriculture, raw materials, energy) (1

Reserves, base year

Proportion of rural population in tctal population, DG countziac

Share of export of services in ithe world pool
Short-term interest (suffix)

- &
Share of irrorts of tt k“h traded gocds category by the j“h ~esgicn

from the it region (evaluated 2% ceonstant tricez
Maximum land extension between 1975 and 1$8C

. A =u
Labour size of plan%, sector (i), =

Tax rate on enterprises
Tax rate on households
Land supply for base year
Value added of the ith producing sector of the previous horiz:z
period
b
Working age poprulation, female
Working age porulation, male
VWorking age population, female, rural

Yorking porulation, male, rural

)
03
[1]
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Working age porulation, male, urban
Share of waze and salaries into value zdded (Ip), const
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REGICHAL MCTEL TCR CENTRALIY DIANITT ZCCUCHIES

*
SEECIrIC =ZDCATHCUS VARIAZLES

AWGR i Growth rate of average wages in material production sectors

cC 1 Collective consumption

CC(i) 8 Collective consumption, ith suprlying sector

DEI 1 Domestic entrepreneurial inccme

EI 1 Entrepreneurial income

EXNET 1 Net exports or (-) imrorts

S0 1l Gross output

co(i) 8 Gross output, ith preducing sector

GFCF(i) 8 Gross fixed capital formation in ith gector

GFCTAGR 1 Gross firxed capital formation in agriculture

GFCFINDU b Gross fixed capital formation in sectors Iindu

GeCRMY 1l Gross fixed capital formation in sectors .:':xin

GFCFMP 1 Gross fixed capital formation in zaterial producticn sectors

GFCFIM 1 Gross fixed capital formation in ron-material preducticn secte—=

CFCFSERY - Gross fixed capital formation in material service secicrs

P 1 Gross material product

r 6 Vector cof grovorticns bezween employment in old versus new
tecnnolegies (Ii7eR)

LP(i) 12 Labour productivity (gross output per worker ) n

LEAGR 1 Employment in agrgfulture

LEINDU 1 Employment in sectors Iindu

LEMIN 1 Employment in sectors Imin

LEMP 1 Employment in caterial rrzduction sectors

LEOM 1 Eaployment in non-material production sectors

* Por cither var:ziles, csece Cenaral Medel




LI
LINGH
LA
LRLL)
Lt
LRiP
LRMEKGR
)

KOLD(i)

PC
(1)
POPI
RET (1)

> ¥
S:&' ‘.L-G

SOCI
STCCK
STCCK(i)
3TMCAP
YAGR
VASERV

WMP

- & -

Employment in material services
Total labour income
Labour income in non-zaterial service sectors

Labour productivity, (1

Labour preductivity in new technolcgy sector i, (Izndu)

Labour productivity in old technology sector i, (Izndu)

Labour productivity in material prcduction sectors

Growth rate of labour productivity in material production sec:ors

irdu,
/

Now capital (with modern technology), lst Jaruary of year &, /T

0ld capital (with out-dated technology), lst January of yea= *
(Ilndu)

Private consumption

Private consumption, ith supplying sector
Population's income

Amount of old capital withdrawn on year t
Total savings

Social incomes

Total stock innrease

Stock increase in sector i

Short-term capital flows

Yalue added, agricultural sector

Yalue added, services sectcr

Wages in material rroduction sectors.
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REGICNAL YODRL FCR OENMRALLY TIAIMTED ECCUCHUIES

N

*
SFECIFIC PRI-DITTRMINTD VARIATDIES AND FARIMTETERS

di 6 Proportion of new capital, in total stock,tase year (Iindu)
ﬁ 1 Proportion cof annual stock increase in CMP
*
capvagr_, 1 capva coefficient for agriculture, base year
e

capvaserv_,, 1 capva coefficient for services, base yeer

cap(%% 6/4 Total capital stock for ith sector, base year (Ilndu, )

cc(i) 8 Share of the ith sector in collective consumption

d’ 1l Ratio wage growth rate to labour productivity growth rate, mate—i=zZ
production c=ectore=

exch 1 Ratio of intermal to internmational prices

&P _1¢ 1 Gross material prcduct in base year

anrer 1l Rate of growth of gross material product

gfcf(i) 8 Share of the ith sector in gross fixed capital forzaticn

gfef 1 Share of the agricultural sector in gross fixed capital fomrmatics

agr - e e

in tace year

gfcfoser 1 Share of the maiterial service sector in gross fixed capital
formation in tase year

i 1 Ratic of GFCI in material strere to toal GICF

k(i) /1(1) 1 Capital/labour ccefficient (:lndu) (17

X 1 Annual replacement rate of capital

.eagr 1 Projected agricultural exmplcyment, 1975-1280

lenm 1 Projected non-material service employment, 1975-1¢SC

leserv 1 Projected employment in material services, 1975-1990

1pgr{i) 6 Labour_ rroductivity growth rate of old technolcgy sector &,
ie Ilnﬂu Y

lpmp_l5 1 Labour precductiviiy in material production sectors in bace yez~

lpold(i) 6 Labour rroductivity of old techrnology sector i in base year,
i e 1indu

1s 1 Projected labour zuprly, 1675-1¢¢C

* Turthor var:asles, cee General Model
Fed - - ! : . . ) -
** See definiticn of capva{1) in pre-determined varictles for Gemeral Model

ey AR et
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Soci_15
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Migrant remittances to the rest of the world

Share of sector i in private consuzpticn

Socizl income per head of non-active population in base year
Share of stocks in NMP in base year

Wages in material production sectors in base year

Wages in non-material sectors in tase year

Elasticity of wages in non-material sphere to wages in materizl
spheres
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FLOWCHART FOR THE REGICNAL MODELS

(MARKET ECONOMIES)

Contents
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Flowchart II: Reéional Model
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Module

Flwochart VII: Final Demand Price Module
Flowchart VIII: Import Module

Flowchart IX: Input-Output Module (I/0 Matrix)
Flowchart X: Gross Output Module

Flowchart XI: World Financial Module

Flowchart XII: Balancing Module
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Flowchart Ii1 THE GLOBAL MODEL
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Flowchart II1I: FLHAL DEMAND MOLULE
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Mowchart IV: EIMPLCYM:ST AlD LIWESTHELT HMCDULD

(including AGRICULTURE for DD REGICNS enly)
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Flowchart V: AGRICULTURE MCIULE: DG BEGICKNS
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Flowchart VI: INCCME DISTRIZUTICON. SaAVING.
PRIVATE AND FUBLIC CONSUMPTION MODULE
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Flowchart VII: FINAL DIMANT PRICT MCTDULE
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Flowchart VIII: IMPL2T MCDULE

PINAL EXCGENCUS EMPLOYMENT —_
INTERNATICRAL DEMAND VARIABLES AND ot
TRADE PRICE AND INVESTMENT oz
MODULE MODULE INITIAL VALUES MODULE MOz-=
~ +3
[ ] o
> -t
2 e
L -} —t
] H -
° & &
- n <%
[} o L
Domestic Price 2 A -y Invesiment
o () [
Import ) 3 >
Prices o -
‘L \°4 b4 7

IMPORT OF GOODS =

f(Value Added ty Sectors, Average Corulaticn,
Trade Barriers level, Domestic Price/

Import Price Ratio)

Services

cmestlc
Price

Services Inrport Price

P

IMPCRT CF SERVICES =

f(Inports of Goods,
Investment, Private
Consumpticn, Dcmestic
Price/Import Price Ratio
for Services)

IInvestment.

Private Consumrtion

&




csemvnm [roemerem AT [ 7 [
INFUT/CUTIUT MCDULT (270 u:-T.l.-J\_

DATA OF EXOGENOUS VARIAELES , '
INDUSTRIAL & A AGRICULTTEE |
TECHNOLCGICAL ™%
DEVELORYENTS INTTIAL VALUES

in
Ug 1t~[a 1

e

ces I/0 CCEFFICIENTS:Set 2*:
1/0 caerFIcrENTs ; poitial Values] 5ii4ia] value + constant
* x gross dcmestic per capita
Set 1 IG + DD)
.t{ime regression (DD)

DD + IG:
INTERMEDIATE I/C MAT

Setl+ Set 2 coefficients

i
g

Matrix

Value Added Coefficient

! in Agriculture

Capital/Labour Ratio
in Manufacturing S=2ctors !

Intermediate

1

FINAL [/0 MATRIX =
f(intermediate I/C matrix.
capital/labour ratio/
reference capital/latour

ratio coefficients)

* set 1 of technological ccefficients: no significant time or cross-countizy
regresaions are availatle;

¢ get 2 of technological coefficients: significant time or cross-countz;
regresaionsd are available.




Flowchart X: GHECSS CUTIUT MODUL
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Flowchaxt XI: WORLD FINANCIAL MODULE
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Flowchart XII: BALANCING MODULE
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Flowchart XITI: IXNVESTM=IT MCITULIT, ZASTERN SURCER
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