
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


o°>in Bistr. 
Limittd 

ara» »mous amsraiu ïnSAws 

19 

JOUT OnDO-ÜHCIlD FtQJKT 

IBB nrŒHHEULTIONSHIP BETOEDT GBOHH HLTODWS, 

coOTiaoBâTioir uro unxmsuL STKUUTUM;  (armo)» . 

EHEST CROUP MEETING 

0» THE AFALTSIS AMD PROJTCTION OP IBCHSOLOaiCiL 

CHlRiCTEHXSTICS IN TEE TWITAD STSTEM OP M0ŒLS -J 

(Vi«nn»t  22-24 October 1979) 

P*«p»r»d by th« TWIHD t«ui 

1)00^-7 

»   Ibis docasMnt hu b*«n nprotfaocd without fonal tditinf. 

id. 79-9716 



1. Annotated Provi«ional Af«nda 

2. An Analysis of Tfcchaologr Indicators (Papor I) 

3* Analysis of Co«ffici«nt« Proa Inpnt-Ontpmt Tabi«« (Pap«r II ) 

4* Hot« oa th« NMtiaf on Tschnoloty Characteristic« 

5.     Nain Conclusions of th« Naatiaf on Technology Characteristics 
(In—ITT by the WITH) t«aa) 



ÀlMOMED PRPVT3TQ8AL AŒSPA 

1. Adoption of the agenda, and organi iati on of work 

2. Diacuasion of the analysis carried out by the ONITAD 

team« on: 

(a) the baais of input-output tables 

(b) the baais of the Yearbook of Industrial Statistics 

3«      Sub-model on technology indicators 

(a) trend-like projections of technology 

(b) nomati ve assumptions on technology 

1.    The TWTTAD Project ia a joint tWCTAD and UHIDO contribution to 

the International Development Strategy.    As indicated in its full 

title, its main purpose is to study through the use of «odeIs, the 

interrelationship between growth pattern, trade configuration and 

industrial structure within a broad development framework,  as defined 

by the Generai Assembly in the course of its sixth special session 

and subsequent sessions (see in particular resolution 33)139)*    Of 

particular relevance are major TWIEO and UTC TAD broad orientations, 
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as defined by OlîCTAD T (Manila, May 1979) and th« Declaration and Plan 

of Action adopted by UBIDO Second Conference (Lima, March 1975). 

2. A nuaber of technology issues underly the development process to 

be modelled in the Project.    Firstly leaving aside technology in the 

agriculture sector (to be considered in other fox»)the building up of 

a technological capacity in the manufacturing' sector, and nore particu- 

larly in the production of-equipment goods, can b*» said to be a devel- 

opoent goal in itself,    :»h±ch should be clearly quantified in the model 

(e.g. through dependence indicators in key sectors). 

Sert, the model should be- able to relate major technology issues 

both to their international implications-and. to broad development 

objectives.   Por example, the adverse financial condirtions and costly 

trade, ties implied by t«chnological dependeace should be pictured.    On 

the domestic side, attempts should be made, to relate» technology to 

incoo» distribution, consaaapticn pattern and in a very specific way, 

to the employment problem. 

On« vord should be  said here on the activity of Transnational s. 

Although they are not identified as such, there are key macro-economic 

indicators in th« analysis which can-be traced back to them.    It is 

therefore envi »aged in due courae to have some reflection of these 

activities captured. Is tarn-model. 

3. Th«-mairr difficulty, in th±s-exercise,      is to translate concepts 

discussed by scientific and technological expert«-ínto the type of macro- 

economic variable» and relationship used in models.    A brief description 

of the structure of the Project may be in order.    In its present simpli- 

fied version (SIKT), -the UÏÏTTAD Project consists of a "system" of élever 

regional models interactixaj with each other - through a world trade 

•tructure «bodied in a «erics of trade matrice« (s«ven commodity groups, 

of which four manufacturings    intermediary product«, consumer non- 

durables, equipment good« and consumer-durables). 

1/      See in particular the following papers: 

OîTCTADî    Technology planning in developing countries TD/238/Supp.l 
Manila May 1979. 

UNIDO:      International Forum on appropriate industrial technology 
Anand, India 28-JO November 1973. 
Report of the Ministerial level meeting. 
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4.      Six (out of eleven) regional models-/ refer to developing regions, 

i.e. Latin America, Tropical Africa, Horth Africa and Vest Asia, Indian 

Sub-Continent, Saat A«ia,and Centrally Planned Asia).    In over-siaplified 

terms, each regional model contains: 

(a) an input-ouput table, 8x8 sectors,  linking the output mix 

with an endogenously generated final demand vector.    The eight 

producing sectors are:    Agriculture,. Eood Processing, Energy, 

Basic Products, Light Industry, Equipment goods industry, 

Construction .Services; 

(b) the final demand vector, in turn, consists of: 

- a-private- consumption - vector ,. which is a fraction of income 

distribution ,of average income par capita and of prices; 

- an investment vector, linked with the.output mix through an 

accelerator mechanism; 

- an import vector which is related to the level of activity 

of intermediate and final sectors and of the economy; 

- -mm export sector which is generated by the world trade 

structure (through the trade matrices); 

- -a government consumption vector determined-as a. residual; 

(c) a domestic saving sector (made up hy household, entreprise and 

gorernment), aa well as-financial capital movements.    The sum of 

domestic and foreign savings is them compared with the total 

resource requirements needed to finance the investment activity, 

through which a good deal of the technical progress is injected 

into the productive process; 

(i)    the enplcyeer.: balance (possibly by category of skills), obtained 

through production functions which determine the demand for 

employment, and through a demographic and labour «upply sub- 
model. 

1/     The others ares   Morta America, Western Europe, Centrally Planned 
Europe, Japan, other developed. 

~1 
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5.      In «uch a system, the characteristics of manufacturing technol^gr 

are mostly reflected: 

(a) in the technical coefficients of the 8 i 8 Input-Output 

catricea; 
(b) in the production function« relating output with capital 

Taxiable» (including investment), manpower (possibly 

•ubdiYised by-skill categories), technical progress and 

other factor* influencing technology (such as size of 

«axkat,-consaaer beha-riour. etc...)« 

It is-*ss*n*ial-to^oba*rv* that the purpose of the» model, which 

is a si»ls^on-«odeIy--iaq>Ues-the-use-of-*conoeietrlB relations in 

tuo different wayst 

(»)    «sing co*ffic±*ntsr estimated from observed data, one may 

«iiBlte^e^a^contiaöatrorrof pre««nt policies and trends; 

(b) intxoduciaagnKxnsat±Te-T«ibies of control variables and 

peatss«>tezm>xbaa«SBV&siSRrlate~n«nr policies reflected in 

these control-•ar±»ble a and study the implications of such 

policies. 
6.     As a-Xixst stop inithev^quantification of technologies! process, tvo 

(ffir.._ftf^n-w.^ aam^rxjT a. detailed analysis of present character- 

istics» 

_±_   A,cros*ws*ctfcon=:*n*:lysis carried out in WŒDO on the baeis of 

thirty I/O tables of twenty-one sectors each;l/ 

B. Anoiher^soure*,_cDmposed of thirty-nine indicators for thirty- 

two ISIC sectors available for thirty-three countries and ten 

years, drawn fra» the Crated Nations Yearbook of Industrial 

Statistics.2/ 

Analysis A refers-tc»sterrai inputs while analysis B refers to 

"indicatorsa-such- a* are-rag* size of establishments (in tors* of 

1/     These tables ax* derived iros a set of eighty I/O tables collected 
by Bradford university.    Car*ful scrutiny was mad* on this material 
before selecting thirtr I/O tables for Analysis A. 

2/     These data have be*n-conv*rted in constant 1970 US dollars (using 
'  official exchang* ratos, faute de mieux) by the UBTTAD central team. 

See in Annex I th* correspondence code between the eight sectors of 
regional models, th* tw*nty-on* sectors of Analysis A, and the thirty- 
fiv*-sector» of Analysis B. 



- 5 - 

employees and sometimes operators), value ad led and compensation of 

employees, and for some countries, electricity consumed and gross 

capital foraation for the sectors. 

The results of this analysis are circulated for discussion under 

agenda items 2 (a) and 2 (b) (see related papers). 

7.      As a next stage, it is suggested to discuss how to use the 

disaggregated data coming out of the analysts in regional models with 

eight sectors.    This in turn-can be discussed under two separata sub- 

items (a) and (b) according to whether trend-like projections or 

normative- projections are attempted. 

The discussion should, be Minai two way gire and take process 

bmtween-tecbaology-experta_and-»odel-builders*_ If,-a» it-is attempted 

in this agenda., the preceding items, make it possible for all participants 

in the meeting to become familiar vith- the formal structure of the modal 

sud the broad socio-economic background adopted by-the DHIT1D team, this 

item may-well give an- opportunity for technology experts to introduce the 

major policy and substantive issues they would like to embody in the final 

version of the model» 

8.     The outcome of the-meeting-might be twofold: 

(a) ta initiate a   coopérâtica-between technology experts and mo¿el- 

buirlder» which- will be essential in the next stages of the UHITAD 

. Prcject, inclading--the testing-of technology- aamumptions in the 

model, and; 

(b) to finalize-*- paper -on. technology issues for the next ACC meeting 

of the modelling- group- for the International Development Strategy. 

Por this purpose, the papers discussed at the meeting will be 

revised by the ÏÏN7TAT) team taking-into account the comments, 

criticism» and views voiced at the meeting. 

L 
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AW ANALYSIS OP TBCmOLCGT INDICATORS (Papera) 

INTRODUCTION 

Section    1 Mrthodology of the analysis 

Section    2 Preliminary results on the structure of 

the manufacturing sector 

Section 3 Analysis of various indicators 

3ection   4 Policy issues for consideration by the 

group of experts 

1.    This paper is meant to describe in a very sketchy form the analysis 

of technology indicators prepared in the UNITAD Project, on the basis of 

data derived from the United Nations Yearbook of Industrial Statistics. 

This source is referred to as source B as distinct from the analysis 

based input-output tables,  called source A (see the relevant paper on 

analysis A).    After a short methodological section, the paper will sum- 
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marize the main results of analysis B, and will compare them, whenever 

relevant, to results of analysis A. Finally a list of issues will be 

drawn up as a possible guide for discussions by the group of experts. 

SECTION 1 

METHODOLOGY OF THE ANALYSIS 

2.  In the original source (Yearbook of United Nations Industrial 

Statistics) data were available for more than hundred countries, over 

20-25 years, for a classification of about 40 sectors- However, too 

many data were missing for a number of countries, so that a severe selec- 

tion of countries was made, restricting the geographical scope of the 

study to 33 countries. Similarly, a selection of sectors was made, i.e. 

the analysis concentrated on the 28 manufacturing sectors, thereby ex- 

cluding mining and utilities. Even so, it was not to be given for granted 

that the data retained in the analysis would be acceptable and meaningful. 

3. Another source of difficulty was the fact that all data were expressed 

in current prices ¿nd in national currencies. National deflators by sector 

or group of sectors were used to convert data in 1970 national prices. Next, 

1970 official exchange rates were used, faute de mieux, to convert data in 

1970 $US dollars. One of the implications is likely to be an upward bias on 

North-American data eince the dollar was over-evaluated at that time. Other 

biases were probably introduced by the same token, but it is difficult to 

interpret them--' 

The country classification 

4. One of the great limitations of the analysis is the composition of the 

33 countries retained in the final list under study. This includes, on a 

geographical basis: 

1/  Purchasing power parity rates would have been far better than official 
exchange rates but they were available for ten countries only. 

L 
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- Canada and United States 

• Australia 

- Damarle, Finland, Norway, Sweden (North-Europe) 

- United Kingdom (West-Europe) 

- Cyprus, Israël, Greece,  Portugal, Spain, Turkey (South-Europe 

and Israel) 
- Bolivia, Brasil, Colombia, Ecuador, Guatemala, Panama, Peru, 

Venezuela 

- Egypt, Ethiopia, Nigeria, Mozambique, Tunisia 

- Hong Kong, India, Irak, Korea, Philippines, Singapore. 

5. A first vsakness is the omission of centrally planned economies, which 

is due to J.be difficulty of comparing their price systems with that of mar- 

ket economies.   This   omission, however, appears so important for a correct 

interpretation of the analysis that is seems very tempting to extend the 

analysis, even partially, to that group of countries in the future. 

6. Another weakness is the poor representation of Western Europe, and of 

the EEC in particular.    Data were missing for "large" European countries 

such as France, Italy and Federal Republic of Germany.    This omission pre- 

vented full use of united Kingdom data since the importance of the British 

market and its peculiarities would bias any average of a sub-group.    (These 

data are however used, in regression analysis). 

7. Finally, India is included in the sample but most indicators are 

missing.    There was therefore no alternative than treating India separately 

in the preliminary analysis (tat not in regression analysis). 

The sectoral indicators 

8. The original variables found in the data aase included, for 28 manufac- 

turing sectors, the following data? 

L 
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_ Number of establishments 

- Average number of persons engaged 

- Average number of employees 

- Wages and salaries of employees 

» Gross output 

- Value added 

- Average number of operatives*' 

- Wages and salaries of operatives*' 

- Quantity of electricity consumed 

- Cross fixed capital formation, total 

9. On the basis of these variables, a number (around 55) of dsrivsd indi- 

cators «ere computed (see the complete list in the Annex). The most import- 

ant of these indicators will be denoted aa follows (with their ssrial number 

in the analysis): 

1, VAL - Value added P*r «»Ploy«« 

2, WL - *•€• and salaries per employee 

3. ÜVL - Hon wage component of ralue added pmr employee 

4. ICA - Ratio non   operatic« («skilled)/opsra.tives 

5. IVY -     Ratio value added/gross output 

8#   ELQ -     Electricity consumed ( in Kwh) per unit of value add* 

Two indicators refer to the sise of establishments: 

6#    TLE -     Employees per establishment 

7,   TVA -     Value added per establishment 

An important group of indicators are meant as proxies for capital  indicators: 

1?     CAPVA -     Sum of gross investment/lagged Talus added 
over 10 years (y«*r 12) 

14     CAPLE -     Sum of gross investment/lagged number of employees 
over 10 years (ye*r 12) 

43. FCOR-CAFVA//*       -     Proxy for average capital/output ratio (see below) 

44. FKL-CAPLE/./^        -     Proxy for average capital/labour ratio (see below) 

53.    PCT/ -     Proxy* for capital/gross output ratio 

1/     Operatives are defined as workers with their immediate Supervisors. 
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Similar indicators wer« derived for each five /ear period; so that, in 

addition to annual data over a ten rear period, average and incremental 

indicators axe available for two five-year periods: 

-    Period 1:    1967-71 Period 2:    1972-76 

These are: 

L 

11. CAPVAl or CAPVA2 

12. CAPLE1 or CAPLE2 

41. PC0H1 or PC0R2 

42. PKL1 or PKL2 

51. PCYV1 or PCYV2 

For the sake of comparison, these indicators are normalixed to Bake thai 

comparable to ten-year indicators (numerator • twice the sua of investment 

over five years). 

The next group of indicators refers to the main absolute variables and 

their growth: 

- Average value added (over five years) 

- Average vage bill (over five years) 

- Average gross output (over five years) 

• Average number of employees (over 5 y««x») 

Average gross investment (over 5 year*) 

- Annual rate of growth of value added (computed 
as the exponential rate between VAC1 and VAC2) 

- Annual rate of growth of value added (computed 
as the exponential rate between TVCl and YYC2) 

Finally, an entire series from 21 to 35 is used to denote indicators 1 to 

15 normalized by division of the sectoral indicator (say, 311 Food Industry) 

by the sane indicator for manufacturing as a whole (Sector 300). Example 

Variable 2, average wage per worker is matched by Variable 22, wage per 

worker in this sector related to the national average for the manufacturing 

sector. 

18. VAC 

19. WEC 

20. TVC 

38. LE 

39. rave 
46. x» 

a 
47. r, 
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In particular the following1 variables ax« relevant: 

('variable 1 normalised) 

(variable 2 normalized) 

(variable 3 normalized) 

('variable 6 normalized) 

(variable 7 normalized) 

(variable 13 normalized) 

(variable 14 normalized) 

10.   1 justification for the computation of capital indicators is in order. 

In a first step, the simi of gross investment ovar ten years vas considered, 

for the United States economy, in relation to the rata of growth "r" of 

capital accumulation in the sector and a parameter "A" denoting the inverse 

of the average life of plant and equipment in that sector.   Thus one may 

write: 

21. RVAL 

22. RVL 

23. RNVL 

26. RTLE 

27. RTVA 

33. RCAPYA 

34. RCAPLE 

with t denoting year t for gross investment ( Ig) and net investment ( In), 

and K.  . denoting the capital at the end of year t-1. 

If a fixed rate of growth of capital is assumed, then I    » rK.  . n        t—i 

In this simplified model, the following relation obtains: 

lJ-(r*A)lul (2) 

The assumption is that gross investment is divided in fixed shares 

r/>+r and    VA+r between net investment and replacement respectively.    The 

average life of equipment for the sector, A , can then be derived from a 

comparison of: 

- Sum of gross investment over ten years 

- A, in which AJ> is a function of A and r 

- ILQ is the capital at the end of year 10,  derived from outside 

source e for the united States ecornrv.    Mere precisely: 

1 «fio1"0 • T" f^^Xo -rto (5) 
hence the use of CAFVA/JU. and CAPLE/jU. as proxies for the capital-output 

and capital-labour ratios respectively. 

L 
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The computation yielded parameters for the United States ranging between 0.04 

and 0.067, i.e. an average life of capital (equipment and plant)  between 15 

and 25 years.    This is considered acceptable by compétent sources.-'-'  Each 

sectoral "A" was then applied to the calculation of A.'s coefficients for 

all countries, on the ground that there were contradictory arguments off- 

setting each other in favour and against the lengthening of average life of 

equipment in developing countries.    At any rate, the error aade in using the 

saae A.    for all countries (for a given sector) is assumed to be smaller 

than that resulting from the application of the simplified model above. 

Before it was used in the analysis, the simplified model was checked with a 

sensitivity analysis (with varying values for A and r) which showed that the 

capital proxies were relatively robust ( see final list of paraaaters by sector 

in the annex).    In general, it can be said,  in this connection, that the two 

proxies for indicators on capital/output and capital/labour ratios appear 

quite reasonable for countries with very high rates of manufacturing growth 

such as Korea.-"   In certain sectors, in these countries, it can be safely 

assumed that more capital was accumulated during the decade 1967-76 than 

during any preceding period.   Estimates for small economies, or slow moving 

sectors, on the other hand, may well be much weaker.   This note of warning 

seems indispensable to interpret the absolute values of the proxies;    one 

may hope, however,  that a reasonable correlation exists between these proxies 

and the real capital variables so that the regression work sad a cautious 

analysis of relative values of these proxies are meaningful. 

1/     "The United Kingdom statisticians assumes lives for plant and machines 
of between 16 and 50 years, and average life of buildings of 80 years, 
in estimating capital consumption in manufacturing.    Estimates for the 
United States are  for lengths of life  between 15 and 22 years for 
manufacturing equipment, and    40 years for buldings" (from Technology 
and Under development, by Prances Stewart - KacMillan Press Ltd, 1977). 

2/     French statisticians estimated life duration for equipment as ranging 
between 12,  16 and 20 years according to sectors, (weighted average 16 
years) and 30,   35 and 40 years (weighted average *6 years)  for plant. 
Altogether, the weighted average, (plant and equipment) is of the order 
of 22 years.    (S*>e in Economie and Statistiques, No.114, September 1979, 
Paris, the article "L'Accumulation de capital fixe" by Henri Delestre). 

J/     A check was made using figures from "Estimates of Korean Capital and 
inventory coefficients in 1968" by Kee  Chun Han (Seoul, 1970). 

1 
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11.   To conclude, ve now have a a¿ta baa« for tht analysis including 33 

countries, 28 sectors, 55 indicators for two five-year periods,  i.e. 

altogether more than 100,000 data (derived from the 10 original variables 

for 10 years,  freo each sub-sector i.e.  92,000 original variables).    These 

data ware used both for time series and cross-country analysis.    The fol- 

lowing paragraphs describe the preliminary results derived from the analy- 

sis, on the basis of a first scrutiny, pending completion of a multiple 

regression analysis which is underway. 

SECTION ? 

PRELIMINARY RESULTS OF THE ANALYSIS 

The structure of the manufacturing sector 

12. A number of experiments (including a factorial analysis reproduced as 

an annex) were made to classify the countries.    Eventually,  it was found 

convenient to use the structure of output (or of investment) by broad group 

of sectors to define country groups, separating united States, United 

Kingdom and India on account of their relative weights. 

13. The result of the analysis is shown in table 1.   The table is an attempt 

to suggest a double entry classification for seven country patterns and five 

sectors.    The detailed definition of the broad sectors (by ISIC numbers) is 

given in the table,, so that it may be sufficient to give here a broad defi- % 

nition of each "sector": 

-   There are two consumption goods sectors, numbered 1 and ?, separating 

in the  first category sub-sectors based on the first processing of 

relatively scarce resources (in the sense of unequally distributed), 

such as beverages (tea, coffee,..), tobacco, textile fibres, wood, 

rubber,  while the second sector includes "free-location"  sectors, 

i.e. the processing of common resources (food) and the secondary 

processing industry (clothes, shoes,  furniture, simple metal products). 

The tentative idea between this distinction was that the relative 

importance of the first sector might be more variable on account of 

different resource endowment; 
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STRUCTURE ÜF OUTPUT Ff CROUP CF CGUKTRIZS 
(decreasing ranking of GDP/capita) 

USA 

Al 

SH ind 

A2 

UK 

A3 

S sem 

Bl 

L sen 

B„ 
e. 

S low India 

B4 B3 

Avarie* population 

(10S people) 
213 9.5 56 16.2 54 14.3 608 

Average GNP/capita* 
(1975 figure«) 
SUS/capita 

7100 4000 3800 1680 1300 720 140 

Average salary 
(manufacturing) 
$ÜS/vorker 

8150 5930 3250 1650 1440 1080 430 

STRUCTURE OF OUTPUT 
(in % of total value added) 

USA SH ind UK §., !fa Laem s ;ov India 

Al A2 A3 *1 B2 B3 B4 

Consumption 1 18 21 20 28 30 32 32 

Coneuaption 2 26 28 26 29 23 44 15 
Capital goods 3? 26 29 14 19 6 20 

IP-1 12 15 12 15 15 6 16 

IP-2 1? 10 13 14 • 13 12 17 

Manufacturing Value Added' 100 100 100 100 100 100 100 
in 10' dollars 

(average) 
(1975 figures) 

360 9.4 52 1.4 8.1 0.3 5.0 

* Source : World Bank Atlas. 
1) Definition of sectors flSIC serial number) 

Consumption l.(first processin« of scarce resources): 313/314/321/323/331/335 
Consumption 2.(secondary processine):311/322/324/332/342/356/381 and 390 
Equipment good industries:   382/383/384/385 
Intermediary products l( scarce resources) 341/353/354/371/372 
Intermediary products 2( common reaources) 351/352/361/362/369 

2) Definition of country grours (for meaning, see in the text) 
SH ind» Small hi£h industrialized (6 countries) 
S Sen«   Small  semi-industrialized (10 countries) 
L Sem«    Large  semi-industriali zed (4 countries) 
S Low«    Small non industrialized    (10 countries) 
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- The capital good sectors, wrightly or wrongly, included the ISIC 

division 33» excluding however 381 (metal products) which is 

classified in consumption 2 ssctor «van though    it includes an 

unknown proportion of equipment goods (boilers,  structural metallic 

goods, etc.).    All that can be retained is that we have a restric- 

ted definition of capital foods;    on the other hand, this includes 

both the production of équipaient foods proper and that of consumer 

durables which cannot be separated easily from the viewpoint of the 

technology ; 

- Finally, a tentative distinction was aade between two intermediary 

product sectors (numbered IP-1 and IP-2) on a similar basis than 

the consumption food sectors, i.e. regrouping under IP-1 the first 

processing of relatively scarce resources (timber, oil, all metal 

ores)    and under IP-2 the further processing of basic products which 

can theoratically be located anywhere (basic cheminai industry, glass, 

pottery, cement). 

14.   The main discriminatory factor, on which the classification of countries 

was based, appears to be the relative proportion of the capital good sectors 

in total manufacturing value added.    Using this as a criteria led to a distri- 

bution of countries which is as follows: 

- In the developed countries, separating United States and United 

Kingdom, ve are left with a group of "small" industrialized countries 

with a capital good industry averaging 26 per cent of value-added, 

smaller than that of united Kingdom (29 per cent) and of United States 

(32 per cent).    This group is denominated A.2 (with united States as 

A.l and United Kingdom as A.3),  and includes Canada (one half of the 

manufacturing sector of group A.2), Australia and four Scandinavian 

countries; 

- In the remaining countries (numbered B), separating India, (as B.4), 

three group emerged;    one includes four countries (Brazil, Korea, 

Spain, Turkey) with a capital good sector averaging 19 per cent (very 

close to the Indian figure of 20 per cent);    this group was called 

"large semi-industrialized countries" (B.2) for reasons which will be 

L 
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given below. The other two groups display «harp differences, with 

ten countries-'   in a group called "snail semi-industrialized count- 

ries'* (B.l). with a capital good sector averaging 14 per cent, while 

the other ten countrierr-% called low industrialized countries (3.?), 

have a capital good  sector averaging 6 per cent only. 

15.    The interest of this classification, based on the relative weight of 

the capital good sectors,  lies in the fact that we end up with seven cat- 

egories (including United States, United Kingdom, India and four groups) 

with different "levels" of industrialization (measured for example by CDF 

per capita or the average salary in manufacturing industry)and different 

market sizes (measured by total manufacturing value added).    In the table, 

the seven A and B groups have been, ranged by decreasing order of average 

salary in the manufacturing sector.    The market size is given in the last 

row (total manufacturing value added in billions of dollars), ranging from 

.360 (United States), down to 52 (United Kingdom),  9.4 (A.2), 8.1 (B.2), 

5 (India), and finally 1.4 for B.l and 0.3 (B.3).    As can be seen, the mar- 

ket sizes of group A.2 and  B.2 are close to each other, and India is not far. 

The potential influence of the market size is illustrated by the relatively- 

low proportion of the capital good sectors observed for A. 2 (26 per cent)  in 

group A, the high level of India (20 per cent)  in group B, and  the ambiguous 

but low figure found for B.l (14 per cent).    Thin is not the final evidence 

that the market size plays a role in the development of the capital good 

sector in market economies (especially if the role of voluntary planning in 

India is kept in mind) but  it raises a problem.    At any rate, our sample of 

countries is not contradicting Chenery's analysis*"   that there is a threshold 

L 

\J      Small semi-industrialized group:    Colombia,  Sgypt, Greece,  Irak,  Israel, 
Peru, Philippines, Portugal, Singapore, Venezuela. 

2/      Low industrialized group:    Bolivia, Cyprus, Ecuador, Ethiopia, Cuatemala, 
Honr-Koru-, Mozambique,  Nigeria, Panama, Tunisia. 

*/      See Cheneiy and Syrquin (1975). 



- 20 - 

of 1000 $US dollars per capita (1973 prices) for the development of a certain 

"balanced" industrialization pattern in small countries, as against *00 SUS 

dollars (1973 prices) for large countries.   Whatever the precise meaning of 

this balanced industrialization concept, Chenery's analysis conveys the idea 

of a negative influence of market forces in small countries.    Subject to 

confirmation of this result through multi-regression analysis, the question 

is why should it be ao?   What forces contribute to the importance of market 

size in the growth of the capital good wctor?    Does it look different, in 

particular, in socialist countries (hence the interert of at least a brief 

analysis of their manufacturing structure)?   Perhaps som« reply will be found 

in the next section. 

16.   The remaining part of the analysis can be summarised as follows: 

- The distinction between consumption 1 sad 2 Nctor works in the 

opposite way than was expected:    consumption 1 sector appsars to 

have a very close level in all group B ( 30 to 32 per cent) as 

against (18 to 20) in group A; 

- The place of consumption 2 sector is very discriminatory, with 

th« sane level for group A and B.l ( 26-29 per c«nt), low percent- 

ages for the two "large" categories (B.2: 23 per c«nt and India 

15 per cent) and the highest proportion for group B.3 (44 per cent). 

Here again, both income level and market sis« se«m to play a role; 

- Finally, the role of IP.l (scarce resource) appears fairly similar 

* in all groups (except group B.3), while the relative wei*ht of IP.2 

(due to basic chemical industry) is much higher in India 

(17 per cent) compared to all other countries (between 10 and 13 

per cent). 

17.   All in all, a multiple regression analysis will hopefully help quantifying 

the respective influences of market sise and income level in shaping the manu- 

facturing output in market economies.    The r»al issu« will be to explain the 

main differences, i.e. the respectiv» -development of consumption 2 and capital 

good sectors (see last section). 

L 
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SECTIO«  ì 

alTAgSIS OF VARIOUS INDICATORS 

18.    The following paragraphs will briefly describe some of the relationships 

which can be observed amone various indicators both across countries and in 

time.    In addition to the interest of such relationships,  this part of the 

paper will enable experts to familiarize with the meaning of these indicators. 

It should be recognized, at this juncture, that tliere is a gap between the 

concepts used by technology experts and such economic variables as output mix, 

factor proportion and the like used by industrial economists under the heading 

"technology".    Obvisouly, the micro level (plant) and the macro level (sector) 

»hould never be confused.    Th« underlying .-.asuraptions for any one sector, is 

firstly that there exist an homogenous output and secondly that the factor mix 

(labour, capital, skilled...)    as well as the technical coefficients can be used 

to describe alternative sets of techniques open to producers of the sector. 

The former is simply not true when considering the extreme diversity of output 

at the plant level within a sactorK   and the words "techniquesM,"technical 

coefficients" used by economic theory should be recognized as part of an abstract 

jargon having a different connotation.    The justification for this "abus de 

language" is perhaps, as this survey should like to explore, that there is some 

reflection of the true technology (micro sense) in the abstract technology 

(macro sense);    a reflection which, under specific conditions, should make it 

possible to quantify at the macro-economic level, i.e.  for each sector and 

eventually for the economy ss a whole, the impact of technology policies and 
trends (micro sense). 

19.    The first three indicators (VAL, WEL and NWL) should be considered 

together;    they are interrelated by an accounting relation: 

Value added » (WFB and salaries) • non wage component 

\J     The best example is perhaps the food processing sector (3II) which 
includes a "melting pot" composed of at least fifty different types 
of processing plants including dairy product industries, grain mill- 
ing industries, sugar industries, vegetable and animal oil industries, 
meat product industries,etc... 
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hence, dividing by the number of workers: 

VAL » WL • NWL 

Let us denote W as the average wa¿e and salary (including social costs), 

L as the number of workers, i as the average capital price and f as profits; 

this can be written as: 

WL - W NWL » p K +  f 
L 

and VAl»W + pK+f 
L 

In current prices, the proportion WL/NWL reflects a cost structure, and/or 

an income distribution characteristic (the respective shares of labour and 

capital).    In constant prices, like in this survey, VAL is often inter- 

preted as a measure of productivity but one assumption, evi^ntly not valid, 

underly any international comparison of produ«- <-+y flares:    there should 

be a common yardstick, as between countries and as between sectors, to 

••asar« the contributions of labour and capital, in particular the existence 

of an international market for salaries, a condition which is not met in 

relation to various institutional factors (trade unions, population pressure, 

urban/rural differences,etc....)« 

20. On the other hand, VAL is a relatively good instrument, as will be seen 

below, to discriminate high capitai - high pay sectors, across all countries, 

from low capital - low pay sectors.    This was observed by ^VTJ «o that VAL 

will be called in this paper the "Lary indicator" rathnr than a productivity. 

21. The  justification is that W., average wage in sector i, often reflects, 

as between sectors, the average qualification of man-power (but not necess- 

arily so as was just observed).    Similarly, the non-wage component may,  if 

there is one international price of capital and if profits are not too high, 

reflect  the differences in capital per labour as between sectors (the term 

K/L in the definition of NWL). 

1/     See Hal B. Lary "Imports of Manufactures from less developed countries", 
MBER. New Y one, 1968. 
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22. In fact,  it arpeara that the ordering of .«ectors according to decreasing 

rank of VAL is very similar between the different countries as can be seen by 

using indicator 21 (RVLA) which eliminates much of the inter-country differ- 

ence  since the sectoral VAL is divided by the national average. 

23. The rank correlation of sectors is given hereunder for the six main cat- 

egories of countries taken two by two. 

Rank correlation of Lary's indicator (RVAL) 

^2 hi INDIA 

.83 .86 .77 

.88 .8e) .75 

1 .87 .8? 

il1 h.2 B.l 

With united States(A.l)  1 .90 .84 

With  group A.2 .90 1 .88 

With group B.2 .83 .88 .94 

The first   two rows indicates the great similarity in the ranking of countries 

between the two groups A.l and A.2 of highly industrialized countries, while 
the third row shows,  symetrically, the similarity of developing countries, 

with however some difference for India (see below). 

24.    A further look at the classification of sectors is interesting.    Three 

groups of sectors can conveniently be made, although the analysis will point 

to some sub-groups within each group. 

Sectoral classification accordinr to Lary indicator 

1. "Lifht industry" sectors 
(RVA L^90 for both A.l and A.2) 
RVAL  90 

2. Medium industry sectors 
(90 < RVAL 4115) 
for both A.l and A.2 

3. Heavy industry sector 
(RVAL? 115) 
for both A.l and A.2 

Sectors ISIC numbers 

321/2/3/4, 332, 361, 390 

311, 331, 342, 355/6, 362 
381/2/3/4/5 

313/314, 341, 351/2/3/4, 
369, 371/2 

25. Briefly, we have in this table some picture of the prevailing 

technology in highly industrialized countries: the first group includes 

L 
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low ray - lov capital sectors, i.e. all textile (32), furniture (332). pottery 

(361), miscellaneous (390). The eecond group includes medium "pay and capital" 

sectors, i.e. food processing (31l). wood products (33l)t printing and publish- 

ing (342), rubber and plastics products (355/6), glass products (362) and the 

whole equipment good sectors (38). The last group, finally, includes high pay - 

high capital sectors, including beverages and tobacco (313/4), pulp and paper 

(341), most chemical products (351/2/3/4), cement (369) and ferrous and non 

ferrous metallurgy (371/2). What the Lary indicator does not do is to discrimi- 

nate within the second group, between low pay - high capital and high pay - low 

capital sectors. More interesting is however the behaviour of the indicator 

in developing countries within each of the three groups. Two cases are analyzed 

below. 

26. Firstly, there are sectors in which the indicator is higher (relative 

to the national average) in one or several developing B categories as compared 

to A.l and A.2. This can be interpreted as caused by a somewhat similar absol- 

ute level of pay and capital for the sector in the developing- categories con- 

cerned since this will tend to raise the indicator relative to the low national 

average in poor countries. We may then speak of a presumption of homothetic or 

uniform technology for the sector. Taking a threshold of 10 per cent differ- 

ence above the highest level in A.l and A.2, the following results emerge: 

Presumption of uniform out-put mix or technology 

(compared to highly industrialized countries) 

Light industry sectors 

321.   Primary textile in India 

3?3.   Leather products in 3.2 

3?4.   Footwear, in B.3 and India 

Medium industry sectors 

355.   Rubber products in B1 B, and India 

381/2/3 Equipment goods in India 

L 
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Hear/ industry sectors 

*i;.        Beverages,all developing countries B,   B« B, and India 

314.        Tobacco,all developing countries B..   B„ B_ and India 

341.        Pulp and paper in India 

35I/3/4 Basic chemical industry in India 

371,372 Ferrous and non ferrous metallurgy, all developing countries 
3n   B_ B, and India 

One may note that India has a presumption of high technology for a few con- 

sumption sectors, most equipment good sectors and all heavy industry sectors 

(except  35? and 369), and that this applies to all developing countries for 

beverages,  tobacco and ferrous and non ferrous metallurgy. 

27.    The second, case,  in which the Lary indicator is at the  same level as or 

lower than the relative level observed in categories A.l and A.2, applies to 

most consumption good sectors and most medium industry sectors.    The pre- 

sumption, here,  is that the output mix within the sector or the technology 

is fairly different in developing countries compared to categories A.l and A.2. 

Selective examples are given below: 
Presumption of different output-mix or technology 

A.l A.2 B.l B.2 B.3 B.4 

Light and 311 116 98 84 80 113 54 
medium 33? 60 77 48 50 55 50 
industry 361 65 79 73 54 58 5? 

362 ICO ICO 
4 

e4 88 ' 90 59 

Capi tal 3B1 ' 91 92 81 68 83 103 
goods 33? 1C2 96 ae 79 7^ 118 

383 91 92 99 91 97 148 

Chemical 351 2C6 157 151 21C 174 309 
industry 352 187 131 168 153 133 199 

3^3 321 492 419 241 464 834 
354 I50 191 113 2C9 1C8 241 

The case of the  food processing sector (31l)  is interesting since it conveys 

the idea of a different output mix in B.l,  B.2 and India,  but some "enclaves" 

of high technology plants in 3.3.    For sectors 332 (furniture),  36I (pottery, 

China, ,   362 (glass products), where a number of traditional industries exist, 

I 
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there is no wonder that all developing categories use a different technology. 

For equipment good (38) and chemical industries (35)• with the Indian excep- 

tion already mentioned, there is also a general presumption of a different 

output mix. This will be fuxther studied with the capital indicators. 

The behaviour of size indicators 

28. A general note of caution is in order, when considering the size of 

establishments whether expressed in number of workers (TLE) or in value added 

(TVA). The source of data is derived from industrial surveys where the term 

"establishment" denotes a single plant or factory in which manufacturing 

operation are performed (as distinct from a company) excluding those employ- 

ing less than five persons in some countries. The tail of the distribution 

is therefore often not included in the averages. 

29. A remarkable finding is that the first indicator (TLE), expressing the 

average number of workers, is correlated with other indicators in selected 

sectors only. A significant correlation with capital indicators— can be 

found in the following sectors: 

- 313, 324, 341, 351, 353, 354, 356, 362, 369, 381, 384, 385, 390. 

Again, we find out medium and heavy industry sectors in which we had a pre- 

sumption of a uniform technology.    The explanation might be that, when appying 

this technology to increasing scale, more capital and mor« labour are needed. 

In such industries,  therefore capital and manpower would appear to be complemen- 

tary factors but this* will need a check on the cap Aal indicators. 

30. In the same vein, the same size indicator is correlated with the relative 

consumption of electricity per unit of output (indicators ELQ and RELQ), in the 

following sectors: 

- 324, 332, 341, 351, 369, 371, 372, 381, 382, 385. 

If electricity consumption is taken as a proxy for capital, the above correlation 

confirms the findir.rs of the preceding paragraph for sectors: 

1 

1/      Correlation coefficients higher than 0.6 across countries with indicators 
11 to 14,  31 to 34, 37. 
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3?4 (Footwear),  541 (pulp and papar),  351 (basic chemicals), 

569 (cement),  381 (metal products),  385 (professional goods). 

The fact that some of these sectors belong to chemical industry conveys the 

interpretation that electricity consumption,  in some sectors, could well 

relate to accessory activities and not to the main output. 

31. À loose positive correlation appears between the same size indicator 

(number of workers) and the variable WL (average wage per worker) in the 

following sectors: 

-   322, 353. 355. 361. 371, 383. 385- 

Two interpretations suggest themselves:    the larger the establishment, the 

higher the proportion of skills and/or the higher the strength of trade unions 

in wage discussions.    Both interpretations may hold true for 353 (oil re- 

fineries),  371 (iron and steel), 383 (electrical machinery) and 385 (pro- 

fessional goods). 

32. On the other hand, a negative correlation size - average wage appears in 

sectors 321 (primary textile) and 331 (primary wood) with again two interpret- 

ations which are not exclusive from eath other:    the larger the establishment, 

the lower the skill content and/or the strength of trade unions.    This, as well 

as the interpretation given by positive correlations, does not contradict what 

is known of technology (micro sense) in the sectors concerned. 

33« A rich harvest of« correlations is found with the other size indicator 

(TVA), defined as value added per establishment, and its normalized "echo" 

(RTVA).    The  following groups suggest themselves: 

(1) './eak or no correlation both with resrect to value added per work 

(VAL)  and carita! indicators: 

314 (tobacco),  321 (primary textiles),  371 (iron and steel). 

Interpretation is difficult-'. 

(2) Positive correlation with VAL, and no correlation with capital 

indicators: 

3?2/3        in the textile frrour 

1/      In the three cases, high sizes are found both in A countries with hiirh VAL, 
and  in  B countries with low VAL, especially in large semi-industrialized 
countries. 
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355     rubber producta 

561     pottery, china 

383     electrical Machiner/ 

(3) Positive correlation both with VAL and capital indicator« 

A correlation with CAPILE ii observed for all sectors, and with 

CAPTA for those with a star: 

311,313* in the food group 

324* in footwear 

331/2 wood products and furniture 

341*/2* paper and printing 

353*354^'^ tb* chemical group 

356* 

362*,369*,glass, cement, non ferrous 
372 

381*,385»,ia the capital good sector 
382,384 

390*    miscellaneous 

It will be noted that sectors with a star are almost the same as 

. those in which a correlation was found between size is terms of 

workers and capital indicators(with the exception of 352).*"' 

34* Some policy implication seem to suggest themselves from this analysis. 

The first is that, in most sectors, a large range of sise, especially 

in terms of value added, can coexist. There may therefore be room for poli- 

cies maintaining a certain size distribution. Further, in those sectors with 

a positive correlation of size with value added per worker, and with a low 

level of capital indicators, such as most consumption sectors, there may 

be a case for employment policies based on size. 

1/  It can be shown that if TLE is correlated with CAPVA, TVA is correlated 
with CAPLE and conversely. 

2/     For the sake of brevity, no analysis was given of correlations between 
TVA and ELQ, which are found in the following sectors: Positive correlation: 
321, 341, 351, 372 and negative correlation 314, 369. 

L 
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The behaviour of the value added coefficient« 

35-    The value added coefficient (ITT) wie defined as the ratio of value 

added to gross output.    It has been analyzed in Analysis J^ in relation 

to economic variables and few satisfactory regressions «ere found, except 

for the following:    an inverse relation «as found between I7Y and economic 

variables (GDP/capita, population, population density) for scae non- 

msnufacturing activities ( agriculture, mining, trade other services) and 

for a mixed category (other aanufacturing).    A positive relation «as found 

with population size for two aanuf acturing sectors (sector 36, nan Metallic 

mineral products and 33 woods products and furniture).   Scae atteapt «ill 

be aade to explain these poor results, using Analysis B. 

36.   Two general relations can be seas in a nuaber of sectors and, to an 

extent, for aanuf acturing as a whole:    firstly, in cross-country ooaparisons, 

a positive correlation is found between ITT and incoas level indicators and 

tariables related to incoas level (TAL, VL, WL and their "echos", HTAL, 

*VL and raWL).    This means that in the course of the growth of the manufac- 

turing sector, the value added is increasing faster than material inputs 

(contrary to what is found in Analysis A for the agricultural and services 

sectors).    On the other hand, when coaparing developed countries over tiae, 

here between periods 1 and 2, the opposite relation is found.    Thus,    the 
following observations refer: 

S#etor 300i      ITT coefficient in MM^ ^nstriali.ed »ronn. 

Period 1 Btriod 2 

A-1 0.469 0.443 
k*2 O.407 0.396 

Tais is most liksly due to the influence of technical progress, which 

increases the iaportance of material inputs relative to value added. 

1/     See Analysis of coeeficients from input-output tables.    (Analysis A) 
paragraphs 5.1 to 5.Ö, as well as 5.9 and annex A.13. 
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37.   Por developing countries in general, the tv© trends contradict «ach 

other io that when comparing coefficiente orar time, ona nay observe an 

incraaaa, a decrease, or no changa, aa illustrated below: 

Sector 300:      ITC coafficicnta in developing countries 

Period 1 Period 2 

1.1 0.371 0.396 incraaaa 

1.2 0.415 0.362 dacraaaa 

1.3 0.409 0.371 dacraaaa 

1.4 O.256 O.257 no changa 

The stability of ITC coefficients, already notad in Analysis À, ia convirmed 

hare, the range being Creai 37 par cent to 44 par cent in period 2, if India 

ia left aaide.   The Indian coefficient, 25 par cent, is exceptionally anali, 

partly becauae of the India, salary scale and probably also for accounting 

reasons (the book value of capital after depreciation is -very low because of 

hiatorical and legal reaaona).    In practice, it neans that ITC coefficients 

will not be easy to project, but on the whole, the income effect, i.e. the 

poaitive relation, ia likely to prevail in the next twenty years.   1 few 

results by sector are analyzed hereunder. 

38.    Perhaps the beat way to convey an idea of the distribution of ITC 

coefficients is to compare their range for two country categories, i.e. for 

the Ibi ted States and for large semi-industrialized countries (B.2).    This 

is done in table 2.    The following main trends can be observed: 

(1) Por sectors 311 to 342, i.e. most consumption sectors, the United 

States ratio is generally higher than for B.2.    For most sectors, 

except two heavy industry and one medium industry sectors 313» 314 

and 342, the range is 45 - 55 per cent for United States and 30 - 

40 per cent for B.2.   To note the very low values for the food 

consumption sector (31l), in which material inputs amount to 70 to 

75 per cent of gross output; 

(2) Por sectors from 351 to 372, i.e. most of the heavy industry sectors, 

ITC coefficients are found in the 45 - 60 per cent bracket for United 

1 

L 
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TABLE 2 

VALOE ADDED COEFFICIENTS SECTOR BY SECTOR 

FOR UNITED STATES (A.l) 

ABD URGE SEMI-INDUSTRIALIZED COUNTRIES (B.2) 

1 

L 
i 

ITT coefficients x 100 

Sector« Sectors Sectors 

511 to 342 ?5i to ?7? W *o ??° 

A.l B.2 A.l B.2 A.l B.2 

311. V.3 22.7 351. 47.9 37.2 381. 50.9 ^7.9 

313. 42.2 51.9 352. 58.5 43.9 382. 54.5 41.5 

314. 45.5 55.5 353. 16.3 30.1 383. 54.5 40.1 

321. 40.8 40.6 354. 39.1 ' 25.1 384. 40.8 »6.8 

322. 49.3 34.8 355. 52.2 39.8 385. 65.5 46.6 

323. 45.2 31.6 356. 52.5 39.9 390. 54.0 50.0 

324. 53.0 35.3 361. 66.8 58.1 

331. 43.0 38.8 362. 61.9 54.0 

332. 51.7 45.3 369. 52.9 44.4 

341. 44.5 37.3 371. 42.7 29.0 

342. 65.4 54.3 372. 30.7 28.7 
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Static, and 30 - 45 P»r cent for B.2.   Exceptions are sector 353, 

oil refineries, for which the United States ratio,    16,3 per cent 

is the lowest (1970 price«) and petrochemical industry 354, for 

which the fl.2 ratio, goes down to 25,1 P«r cent.    The explanation 

is perhaps less easy than would appear (price of the material in- 

put) and the ratio is vorth being checked in 1975 prices.    To note 

also the high ratios found for 361 and 362, pottery and glass,for 

which a nrnber of archaic technologies exist, vith low value ma- 

terial input (clay, sand)} 

(3)   Tinally, for sectors 381 to 390, i.e. mostly equipment good sectors, 

the range is 50 - 65 per cent for United States and 35 - 45 P»r cent 

for B.2, with a high ralue for 385, professional goods, in the United 

States - a difficult interpretation since this activity is largely in 

the hands of transnational, with one part of the processing lo- 

cated outside the United States. 

39.   The key question remains:   how should If! coefficients be projected?   In 

fact, there axe a number of sensitive variables well correlated with ITT for 

a Bomber of sectors.   The sise of plants (TVA) is perhaps the best, with total 

correlation classified as follows in various ISIC sectors: 

caution bct~-n niant sise -* value added coefficient (TVA and IVY) 

(crosa-country analysis per ISIC sector) 

ISIC numbers of sectors 

St««* correlation: 313, 322, 323, 324, 342, 352, 356, 381, 384, 385 

a^A correlation: 311, 314, 321, 332, 353, 354, 362, 369, 383, 390 

wmir or no correlation:    33L 341, 351, 355, 361, 371, 372, 382 

as was seen in the analysis of sise indicators, indicator TVA is well correlated 

with income level indicators VAL, WL, and WL.    This is also found for IVY, with, 

however remarkable exceptions as follows: 

1 

L 
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Correlation between plant size and coefficiente VAL. VL. NWL 

(cross country analysis per ISIC sector) 

- positive correlation:    all sectors except list below 

- negative correlation:    369, 371, 384 

- no or loose correlation: 323, 331, 372, 382 

40. A number of IVY coefficients are also correlated with capital coefficients, 

in general a negative correlation with CAPTA. Exceptions are the following: 

- sectors 332, 341, 361, 369, 383, 384, 385. 

41. All in all, subject to further multi-correlation analysis, it seems possible 

to project most value added coefficients using size of plants or indicators 

related to size (VAL, VL, KVL) on the one hand, and/or a capital indicator. 

However, no good nethods have been  found for two groups of sectors, i.e. 33 

(331 wood products and 332 furniture), and 38 (mechanical and engineering   in- 

dustries).   Why do IVY coefficients for these sectors regain so  unpredictable; 

The question is put to the group of experts, as well as a tentative explanation: 

in both groups, a large variety of product mix can be found in any   sub-sector, 

and the mix of material inputs, skill and capital can considerably va_y from 

activity to activity within sectors. 

The behaviour of capital indicators 

42. This is by far the most difficult pazt of the analysis, not because of       * 

bad quality for the original data, i.e. gross investment by using sector, 

but on account of the difficulty in deriving capital indicators from gross 

investment figures for ten years. 

43. A small comparison of the main indicators can be useful, i.e.: 

- VAL, the Lary indicator; 

- HWL, the non wage component per worker, supposedly related to '¿TL. 

- CAPVA and obtained by dividing the sum of gross investment over 
CAPLS, ten years by a laired (two years) value added cr number 

of workers respectively; 

- PCOR and PKL, derived from the two preceding indicators, in an attempt 
to work out proxies for capital - output and capital - 
labour ratios; 

A rank correlation matrix between these indicators wa3 made by 

country category, and the results are summarized in the following table: 

1 
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RAM CORBEL VTICN OF CAPITAL INDICATORS 

1 
VAL BVL CAPVA CAFLE PCOR PKL 

Por USA 

HVL 1 1 
CAPVA 0.97 0.97 1 
CAFLE 0.99 0.99 0.99 1 
FKOR 0.97 0.97 0.99 0.95 1 
PIL 0.98 0.98 0.99 0.99 0.99 1 

'Of ?tl 
CAPVA 0.72 0.73 1 
CAPLE 0.82 0.83 0.93 1 
FKOR 0.74 0.74 0.90 0.88 1 
PEL 0.85 0.85 0.89 0.94 0.94 1 

Por B.3 

CAPVA 0.61 0.60 1 
CAFLE 0.82 0.86 0.77 1 
PC CE 0.67 0.59 0.83 0.66 1 
FKL 0.89 0.91 0.72 0.94 0.75 1 

To not« the high correlation of indicators for the United States, recalling 
however that FCOR vas calibrated to COM ve*y close to COR's derived fron 
outside sources.    Por B.l and for B.3, correlations are good but lower than 
in the United States.   The sain point is that for both groups of countries, 
correlations of PKL with NVL are higher than between CAPLE and HVL.    Again, 
correlations of PCOR with FKL are higher than between CAPVA and CAPLE.    For 
B.l and B.3 countries, therefore,  it looks as if the PCOR and PKL had cor- 
relations closer to the excellent correlation coefficients found for United 
States, as compared with what is obtained with CAPVA and CAFLE.    In other 
words, PKOR and PKL look as better proxies for capital - output and capital 
labour ratios than CAPVA and CAPLE.1/ 

1/     Calculations for A. 2 and B.2 are not ^produced here since they should 
be aade on each country individually    however there is no reason to 
believe that results lor these two grorçs contradict the conclusions 
drawn in paragraph 43« 

L 
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44. The two general findings of the analysis will be stated below for manu- 

facturing as a whole (300) and then analysed by sectors: 

(l) Capital indicators for A.l and A.2 are significantly different for 

period 1 (1967-71) and for period 2 ( 1972-76), which seems to 

points to the influence of technical progress: 

HVL CAPLE PEL CAPTA PC OR 

Aal Per.l 8.632 12.490 24.106 0.65 1.25 

Per. 2 11.785 13.806 26.650 0.59 1.15 

iti Per.l 4.062 10.868 16.670 1.19 1.81 

Per. 2 4.627 12.413 18.850 1.19 1.59 

This is a case in which all indicators related to capital /labour 

hare increased in time, while those related to capital/ 

output decreased (with the exception of CAPTA for A.l which re- 

asoned at the sas» level). More generally, the first series of 

three indicators hare increased for aost sectors, while capital - 

output indicators decreased fox a «ajority of sectors (see 

below); 

(2) The second finding is that in aost sectors, and for aanufacturing 

as a whole, capital output indicators are higher for A.2 than for 

A.l, and higher for B.l than for B.2, which points to an influence 

of aarket sise. On the other hand, an incese level influence can 

also be seen, in that capital - output indicators for B.l are often 

lower than for A.2 (as for sector 300 below) and always lower for 

B.2 than for A.2 (as for sector 3OO below) 

Manufacturing as a whole 

(average of two periods) 

Comparison of capital - output indicators 

SS^IX SS•V'- A.1 A.2 3.1 B.2 hi 
CAPTA 0.57 1.10 0.97 o.eo 0.95 

PCOR 1.10 1.45 1.42 0.88 1.35 
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Ho figures aw available for group B.4 (India), on the other hand, 

figures relating to B.3 are not very reliable for moet sectors, 

because of the small dimension of the sectors.    The analysis below 

will therefore concentrate mostly on the first four groups. 

45.    The time comparison, if conducted sector by sector in countries A.l and 

A.2, repeals a number of similar behaviour by group of sectors, which allows 

an "average" description for three groups of homogenous sectors, and four 

"erratic" sectors^ Results are shown in the table below: 

L 

A.l A.2 

FCOR WL HVL PCŒ HCL NWL 

311 to 342 0.98 1.21 1.33 1.03 1.13 1.15 

351 to 369* 0.90 1-13 1.36 0.89 0.97 1.06 

381 to 390 0.99 1.11 1.36 1.09 1.18 1.08 

353 0.85 1.19 1.49 0.62 0.72 1.24 

354 1.10 1.38 1.39 0.56 0.94 1.18 

371 0.68 0.87 1.43 0.98 1.19 1.25 

372 

Total 

0.80 0.98 1.42 0.63 0.71 1.06 

0.91 
% 

1.10 1.36 0.88 1.13 1.14 

* except 353/4. 

Taking the economy as a whole, it is striking to see that results are very 

similar in the two economies.    In the United States (A.l),the capital - output 

ratio seems to have decreased by 10 per cent, with a capital labour substi- 

tution   which i3 of the order of 10 per cent if measured with PKL, and almost 

the same figures obtain with A.2 countries (0.88 and 13 per cent respectively). 

When looking at the three groups of broad sectors, it can be seen that for the main. 

technical progress  took place in the heavy industry sector, 351 to 369, and 

that low PC0R indicators are found in 3 out of 4 »erratic» sectors.    It is difficul- 

T /     Th#se sectors («3/4 and 371/2) have been set aside for two reasons, firstly 
y      bfcausHney do 'not  fit a^ "homogenous» pattern, which ^ be due t o pocr 

quality of data, tut also on account of their economic interest (see sector 
IP.l in section 2). 
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to say whether this should be ascribed to neutral progress, economies of scale 

or embodied progress but the last two explanations are plausible since it 

refers to capital intensive activities.    The  sane hierarchy of sectors obtains 

for group A.2,  i.e.  the heavy industrial sectors are responsible  for the pro- 

ductivity gain (0.89), while the other sectors, whether consumption or mechan- 

ical and electric industries see» to have lost some ground.    A remark should 

be made here, i.e. that, especially for the latter category, the decrease in 

capital efficiency might well be due to cyclical reasons, the period 1972-76 

being less favorable than 1967-71 for the group of countries. 

Thus, a technical progress component will have to be included in the production 

functions, perhaps measuring it on the united States^rather than on other groups. 

Naturally, when dealing with developing countries, this decreasing trend for 

capital - output ratio  is in many cases offset by a trend towards higher 

capital - output ratios on account of industrial growth. 

46.    Caning to the cross-country analysis,  the general pattern found for manu- 

facturing as a whole can be observed on 20 sectors out of 28.    The "exceptions" 

to the rule refer to sectors 313, 321, 352 and the whole 38 division  and 

is. examined later.   Three cases will be considered, according to the absolute 

levels of indicator PCOR in the f JUT groups of countries: 

(a) In 10 sectors, PCOR for group B.2 is higher than for A.l (United 
States).    This is found for: 

-   311, 314, 322, 324, 331, 342, 356, 369, 372, 390. 

It is of course difficult to say if this is due to statistical 

artifacts or to real differences but, since B.l is always higher than 

B.2, the capital efficiency in United States is seemingly higher than 

in any other group, whether A.l, B.l and B.2 (see table 3); 

(b) In 10 other sectors, B.2 has a PCOR indicator lower than A.l,  so that 

here, at least one group follows the neo-classical pattern according 

to which less of the scarce factor is used per unit of production. 
These sectors are (see table 3): 

 -   523, 332, 341, 351, 353, 354, 355, 361, 362, 371; 

1 

ttT unitedUÎÎÎÎ ì„W-0nf? SXnC8 the m0del f0r K0R waa calibrate for 
III Uniti* til \ ue fpllClt assunPtion is f-hat the other group adort 
the United States technology, which is plausible for the heavy industry* 

L 
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TABLS 3 

PCOR VALUES IN FOUR CROUPS OF COUNTRIES 

(see text for the definition of patterns) 

Sectors 

       , 

A.l A.2 B.l B.2 

First pattern:  (PCOR hiffher for B.2 than for A.lì 

311 0.97 1.50 2.00 1.30 
314 0.27 1.10 0.41 0.29 
322 0.25 0.50 0.50 0.29 
324 0.36 0.51 0.83 0.52 
331 0.95 1.40 2.10 1.20 
342 0.75 0.84 1.01 1.02 
356 0.58 1.20 1.10 0.70 
369 1.20 1.50 2.60 1.70 
372 1.40 2.70 2.50 1.60 
390 0.45 0.60 1.50 1.00 

Averaffes: 

311 to 342 0.59 0.98 1.13 0.77 
356 to 372 1.06 1.80 2.06 1.33 

Second pattern: (PCOR lower for B.2 than A.lì 

323 0.66 0.77 0.98 0.49 
332 0.57 1.80 2.10 0.49 
341 1.50 2.60 1.80 0.82 
351 1.70 3.50 2.20 1.40 
353 3.50 5.60 5.60 0.63 
354 0.74 5.20 1.80 0.51 
355 1.07 1.45 1.81 1.01 
361 0.97 1.20 1.10 
362 0.86 1.70 1.20 0.86 
371 1.60 1.55 0.96 0.84 

Averaffe: 
(except 353/4 1.05 1.86 1.73 0.99 
and 371) 

Third pattern:    (F COR higher for B.2 compared to B.l) 

313 1.10 1.60 0.85 1.08 
321 1.30 1.50 1.08 1.10 
352 0.87 0.87 0.75 0.68 
381 0.87 0.67 0.66 1.20 
382 0.75 0.73 0.56 0.59 
383 0.64 0.59 0.69 0.61 
384 0.58 1.00 0.88 1.15 
385 0.48 0.43 0.60 0.59 

Averaffe: 
Division 38 0.66 0.68 0.72 0.83 
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(c)   Finally, there are the eight exceptions to the rule, i.e.: 

- 313, 321, 322, 381, 382, 383, 384, 385 

The interesting point, in this respect, is the homogenous behaviour 

of division 38 (see table 3).    This can be summarized as follows: 

- PCOR is lower for A.2 than A.l:    the capital efficiency seems 

higher in the former group (except 384); 

- PCQR is lower in group B.l than B.2:    again, capital is more 

efficient for the former group (except 383); 

- no general rule can be given to compare group A and B with each 

other. 

47.    The question arises therefore how to interpret these results? 

-   A first observation should be made when comparing A.l and A.2, i.e. 

a possible cyclical influence on PCOR's in sectors other than heavy 

industries:    on the assumption that the same technical progress in 

A.2 as in A.l was offset by a decrease in the rate of utilisation, 

the later effect can be quantified as the ratio between I.03 and 

0.98 in sectors 311 to 342, i.e. 5 per cent, and similarly to 10 per 

cent in sectors 381 to 390 (see time comparison in paragraph 4S).    At 

first glance, decreasing PCOR coefficients by 5 per cent in consumption 

good sectors of group A. 2 and 10 per cent of equipment good sectors 

does not affect the conclusions (it strengthens them for the equipment 
good sectors); 

-   The comparison of the three patterns defined in the preceding paragraph 

can be made easily on the averages for consumption and heavy industry 

sectors separately (see table 3): 

(i)    for consumption sectors, the  first pattern prevails with PCOR 

for United States about 60 per cent that for A.l (O.59 against 0.98), 

and PCOR for B.2,68 per cent that of B.l (0.77 against 1.13); 

(ii)    for heavy industry sectors, the PCOR for A.l equals 56 per cent that 

of A.2 both in the first and the  second patterns (I.05 or 1.06  for A.: 

1.80 or 1.86 for A.?).    However,  the two patterns differ when  conside: 
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B.l and B.2î in the first, the PCOR for B.2 stands 25 per cent higher 

than that of A.l (1.33 against 1.06), and the PCOR of B.l stands 55 

per cent than B.2. In the second pattern B.2 has a PCOR slightly lower 

than A.l (0.99 against I.05), and B.l stands 73 higher, almost at the 

same level as A.2 (l.73 against 1.86); 

(ili) For the equipment good sectors the pattern is fairly different, PCOR 

indicators grow up gently from A.l (O.66) to A.2 (O.68), to B.l (0.72) 

and finally B.2 (0.83); 

An overall conclusion can be tentatively formulated as 

follows: if PCOR indicators are not too far from true capital - output 

ratios, it seems that: 

(i) for consumption sectors and for heavy industry sectors, the 

capital productivity is sensitive both to the level of industri- 

alisation (income level) and to the size of the market, and that, 

in particular, there is a serious handicap (PCGR's higher by 60 - 

80 per cent) in heavy industries, as against an excess of 40 - 

60 per cent for consumption good sectors. The fact that the 

handicap is higher for heavy industries seems to point to 

"diseconomies" of the scale, but it may simply be that, for 

various reasons, the rate of utilisation is lower in small than 

in large countries; 

(ti) finally, for sectors following the third pattern, in particular 

equipment good sectors, there seems to be hardly any difference 

between A.l and A.2,and B.l is probably better off by 10 per 

cent or more than B.2. 

48. This analysis leads to a production function containing explicitely three 

effects; capital/labour substitution, uarket size and time trend. This will 

be attempted through multiple correlation analysis. Meanwhile, the capital 

labour substitution can be seen to operate smoothly between group of countries, 

if taking PEL as a measure; 
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- Por the economy as a whole, the following values obtain (normalized 

for B.2): 

A.l    A.2     B.l     1^2     U 

5.7    3-9    1.8     1    0.97 

- Por consumption sectors of the first pattern: 

3.7 3.0    1.3     1     I-» 

- Por heavy industry sectors, first pattern: 

3.4 3.5 1.4 1 0.90 

- Por second patterns sectors (except 353* 354« 37l): 

5.4 3.7 2.0 1 1.7 

- Por equipment good sectors (division 38): 

5.8 2.9 1.1 1 I*0 

It can be seen from these figures that ÎKL is vmry close for the three 

'   groups B.l, B.2 and B.3 as far as equipment good sector is concerned. 

The ratio K/L is about three times higher for A. 2 and six times for A.l. 

- Por second pattern sectors, an important capital labour substitution 

(ratio 2 to l) seems to prevail between B.l and B.2. 

- Por first pattern sectors, whether consumption or heavy industry 

sectors, similar Kl's     prevail, with a shorter range betveem A.l 

and B.2 (3.5 to 1 instead of 5-5 to 1 in second pattern sectors). 

49.    In the next phase of the research, a production function   will be worked 

out by group of sectors, following the SIMV classification, but taking into 

account the different patterns obtained in this analysis.    The output-mix, i.e. 

the proportion of different ISIC industries in broad SIMV sectors might be 

determined either by simulating market forces with econometric relations or 

by simulating normative policies with industry shares as p*rameters. 
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SECTIO» 4 

POLICY ISSUES FOR CONSIDERATION 

50.    This papar is summarising the preliminary results of a technology analysis 

which vas conducted as a first step in working out the treatment of technology 

issues and policies in the UNITAD model.    The meeting is expected to take stock 

of the findings which will appear, statistically well established and to advise 

on the next stages of the research work to be carried out by the UNITAD team 

and possibly by their UNCTAD and UNIDO colleagues.   A first part of the meeting 

will therefore attempt to digest and to critically evaluate the preliminary 

results of both analyses A and B.    The. meeting may then proceed on a more 

substantive discussion on the treatment of technology to be made in the UNITAD 

model.    It is essential to note that the UNITAD model is not expected to produce 

only deterministic solutions to technology issues as can be derived from 

econometric relations but also to simulate planning, or normative approaches on 

technology policies within broader industrialisation and trade strategies.    This 

section will illustrate the type of issues which should be clarified to orient 

the choice of technical coefficients and of production functions in the UNITAD 

model.    Needless to'say, the list of issues is not exhaustive and can be amended 
or completed. 

First part:    critical evaluation of the findings 

51. On analysis A, the discussion is expected (i) to help taking synthetic views 

of the findings and interpreting them and (ii) concentrate on links between 

analyses A and B (see e.g. paragraphs on value added coefficients in both papers). 

The question how to use analysis A for projection purposes can also be examined, 

and in particular what degree of sectoral disaggregation should be kept in the 

projection of technical coefficients.    However, a final reply to the latter issue 

should await clarification of the overall treatment of technology issues ( second 
part of the discussion). 

52. Possible issues for discussions on analysis B are the following: 

(a) General evaluation of the data source (United Nations Yearbook of 

Industrial Statistics).    Particular concepts to be checked; 

(b) Evaluation of the geographical scope of the analysis.    Any suggested 

source for socialist countries? 
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(c) Omissions in the analysis. For example the skill indicator ICA 

vas not exploited on account of seemingly poor quality of data. 

A few conclusions seem however to emerge on the skill problem from 

the analysis of indicator WL (e.g. paragraphs 21, 25, 31, 3?); 

(d) evaluation of the methodology of the analysis, in particular capital 

indicators, use of official exchange rates, etc... 

Main technology policy issues 

53« On the assumption that the findings of the analysis are not due to statistical 

errors or omissions, four main policy issues can be suggested for discussion, with 

a view to clarifying the place of the technology issus s in the T3HITAD model. These 

axe: the skill requirements, the development of ti» capital good sector, the 

capital requirements and finally the importance of enterprise size. 

54. The need to quantify skill requirements seems obvious, especially if the 

Lia» target implies a fast development of skill intensive sectors (e.g. ISIC 

division 36). Available sources of data might be discussed. How should be 

supply of skills be handled? 

55. Analysis B on the structure of the manufacturing sector seems to confirm 

an important finding already identified by Chenery, i.e. the difficulty of 

developing the capital good sectors in small countries below a certain income 

threshold. The key issues are: (i) what are the technico-economic constraints 

behind this finding? This should be elucidated beofre coming to the next issue, 

i.e. (ii)  should the UNITAD model take a deterministic or a normative views 

on this problem, and if so (iii) what policy instruments should be introduced 

in the model to simulate a planning approach in the development of the capital 

good sector. 

56. The capital requirements will of course play a critical role in the model. 

A number of issues suggest themselves in this field, which touches upon the 

general strategy of industrialisation (like the preceding item on the place 

of the capital good sector): what priority should be given to heavy industries, 

i.e. highly capital intensive sectors? What role should be given to a medium 
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capital intenaive technology for uaa in rural artas in which aactora, and 
«bar« should policy instruments ba Introduced? 

57. Ob tha same general issue, the analysis shows the importance of market 
sisa in determining capital requirements of certain sectors?    If these 

findings are considered statistically wall founded, the explanation which 

suggests itself is that the technology uaed in many sectors ia ill adapted 

to eonditiona prevailing in small countries.    Can this ba explained, and 
what should be done about it? 

58. Finally, tha issue of enterprise aisa ia already summarized in paragraph 

34 of analysis B.   Questions for consideration are:   how should the problem 

of aisa distribution be handled in the ÜHITAD model, particularly for industries 

in tha rural sector? What policy inatruments should ba introduced in the UUTTA2 
modal? 

59*    Tne UHTTAD team looka forward for adrice, particularly from technology 

experta,    on tha main policy isauaa to ba simulated in tha UNITAD model.    It 

is hoped that on tha basis of the discussion - both tha critical evaluation 

and tha substantive part - production functiona (and related trade functions) 

vili ba built aa the next stage in developing the model. 
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The Classification ?>y between     the  STflV r.tr.toro.  UNIDO StsndnrdUed Tablea Tjdu3 tri e t.   and  the 

1968 International  Standard  Industri«!  Claeatfleatton of AU Econoalc  Activities  (ISIC). 

UNIDO Industries 1968 ISIC 
STMV Sector« factors Used  in Analvsis A Sectors Used in Analysis B 

1.  Agricultura 1,   Agriculture DU: 1.    Agriculture  etc. 

?. Agri- Food Proceaalng 2. Food Products 311/2 Food Vsnufscturing 
313 Beverage  Industries 
314 Tobacco Manufacturée 

3. Energy 3.  Coal Mining 210 Coal  Mining 

4. Petroleu» and Caa 220 Crude Petroleua and Nat.  Gaa 

5. Petroleua and Coal Prod. 353 
35« ,„ 

Petroleua Refineries 
Products of Petroleua and Coal 

6. Electricity,Gaa and Water «10 
«20 

Electricity, Gaa and Steaa 
Water Works and Supply 

». Baale Producta 7. natal Ore Mining 230 hetal Ore Mining 

8. Other Mining 290 Other Mining 

9.  Paper and Paper Producta 341 Paper and Paper Products 

10: Chealcala 351 
?52 

Induatrlal Chealcals 
Other Chemical Products 

11. Non- Metalle Min. Producta 361 
362 
369 

Pottery, China,  etc. 
Glasa and Glass Producta 
Other Hon- fetal lie Min. Prod. 

1?. Metals 371 
372 

Iron and Steal 
Ron- Ferrous Metals 

5. Light Industry 13. Textiles 321 Manufacture of Textiles 

14. Wearing Apparel 322 

323 
324 

Wearing Apparel 
Leather and Leather Producta 
Footwear 

15. Wood Producta 331 
332 

Manufacture of Wood Producta 
Furniture and Fixtures 

16. Printing and Publishing 342 Printing and Publishing 

17. Plaatic and Rubber Prod. 355 
356 
390 

Rubber Products 
Plastic rroducts 
Other Induatriee 

18. Metal Producta 381 Metal Producta 

5. Equipaient Goods 
Industry 

19. Machinery 382 
383 
385 

Machinery 
Electrical Machinery 
Profeaalonal  and Scientific 

?0. Transport Equipaient 38* Transport Equipment 

?. Construction 21. Construction Div. 5. Construction 

8. Services 22. Trade DiV. 6. Wholesale and Retail Trade 

23. Tranaport & Communication Div. 7. Tranaport and Coaaunication 

24. Other Services DiV. 

Div. 

8. Financing,Real Estate etc. 
9. Coaaunity and Private Serv. 
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ABltEX 2 

Sourcea 

Th. industrial data are from (3)    *<* ail the countriea.   The deflator 

of the groaa capital formation from (4)    «ad the deflator of »anufactuxing 

fro« (4) excapt thoae of Egypt, Hong-Kong, Israel and Koaaabique which cone 

from (5).   The ccaaumer pxicaa aza fro« (2) except Hong Kong which c( 

from (l).    Finally,, tha axchanga xmtaa axa froa (2). 

(1) Taaxbook of National Account a 
Statiatical Offica of United Nations 

(2) IMF Intamational Financial Statistics 

(3) Taaxbook of Induatrial Statiatica 

(4) CDPPP national Accorata 
(3) r-m,    lational Accounts 

1. Unbar of eatabliabmenta 

2. Average number of paraona angagad 

3. ATaraga number of tapi ay •• s 

4. Wages and «alari«s of aaplcyaaa 

5. Average number of operatives 

6. Quantity of electricity consumed 

7. Gross output at factor coat, producers 
values or national currency 

8. Talue added at factor cost, produce» 
ralues or national currency 

9. Gross capital formation 

n number 

LP io' 

LE IO5 

VE national currency 

LO io' 

EL IO6 kwh 

TT national currency 

VA 

mv 

national currency 

national currency 

Transformation into 1970 SUS dollars 

The current price series hare been deflated into conatant price    1970 

national currency using national deflators. 
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Hart, tb* 1970 national eurrtncy serias have baen transformed Into 1970 SUS 

dollars series by amana of official exchange ratai of 1970 IMF International 

Financial Statistici. 

1 

Definition of indicators 

i. y. y 

2. y. y 

3. y. y 

4. y, y 

% y 

6. y 

T. y 

a. y 

9. y 

io.   y 

H.   y 

TAL 

VL 

IVL 

ICA 

ITT 

TU 

TTA 

TAC 
TJT 

WEC 
LE 

TAC-1;EC 
LE 

LE-LO 
LO 

YAC 
TTC 

LE 

TAC 
ME 

lift   «     EL EL 
TTC 

10 0^«    8       ¿ 8 
5 

mTc t+i 

ICLR 8 
5 

H TAC - YL 7AC 
i»5     t+i i-1^    t+i 

5 

?î imc + • 

k-l, t 

k«2,  t 

1966 

1970 

CAFTJ 4 
ZILE    -21 LE 
i-5   t+i i»l    t+i 

IKTC t+i 

TAC 
t+7 

k-l,  t 

K-l, t 

k-2,  t 

1966 

1970 

1966 

1971 

y     1967-76 tiae stries. 

y     Two indicators ons for 1967-71, tha other for 1972-76. 
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13. 

14. 

15. 

17. 
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5 
*P    WTC 

CAPI*   -     2    l-l t+i to-lt * - 1966 
10 Ut+7 k-2, t - 1971 J 
T7 nnrc j 

CAFU   »     i*l 66+i ! 
YAC— Í 

T* mvc I 
CAHU   -     yä 66+i ' 

M78 

¿fi  me 
• a  ¿5L ICC»     -  Q    T&-        66+i 

10 

i«l   7>i   i-1 66+i 

10 

iß. KM     -  |i    ¿Si g±L- 

i«l 73+i    i-1   66+i 

¿P«  unrc 
SOI      -  1"! 66+i 

18. i/,   V             •k    «   ¿á^ M. t-1966 
5 k-2, t « 1971 

5 
C WE 

19. l/.   S/            «k    "  issiti **• * " 1966 

5 k-2, t - 1971 
5 
jr. TV 

20. a/f    S/              •v     -   isi-Jli «• * * 1966 

5 k-2, t » 1971 

21. Fro* 21 to 37 the indicatola aw defined aa tha ratio of the 

indicator 1 to 17 of the conaidexed eector, diridad ty tha 

37.     Talua of tha    indicator for tha whole •airafacturing. 

a/     1967-76 tin* aariaa. 
b/     Two indicatora one for 1967-71, the other for 1972-76. 



r 
38. 

39. 

*/.!/ 

l/. 1/ 
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5 
ULE 

II   -   i"l   t+i 
k 5 

5 

UTC •   i-1      t+i 
k 5 

1 
k -lt t . 1966 

k - 2, t - 1971 

k -1. t - 1966 

k - 2, t - 1971 

40. natfkm 

41. i/. s/ FCO^ . CAFTA^ 

42. iA &/ n^ -CAHJ^ 

43. 1/ KGB   - CAPTA 

44. a/ PEL     - CAPXE 

y* 

45. y PHUDÏT» CAFLE 

46. * -s'5-1 
K) 

47. r   -/nfrcï^5 - i 

5 
fc UTC 

C4PÏT - i-1        Ul .2 
k        •t+7 

10 
S nrrc 

CAÄT • i-l       66+i 

48. 

49. 

y 

k - 1, 2 

k - 1, 2 

k - 1, t - 1966 

k - 2, t - 19 

YYC 78 

§/     1967-76 tin« ««riM 
y     Tvo indicato» art far 1967-71, th« oth«r for 1972-76. 
e/     Mitt fonction of r, tht rat« of growth of capital ttock, and of X t 

tb» pnytical dépréciation of tao capital «tock.   Sa« t«xt. 

L 



L 

JO, TXLE 

».      i/, s/ 

53. fi/ 

""50   - 

a/5 
(iE ^     -1 

Kl 
PCY7k CAPTTk 

/* 

PCÏT - CAPTY 

k • 1, 2 

54. HBWCf-   P x PROUVA • (l-p)   ^L. 

P • 
T 

i/    Tuo indicatore ont for 1967-71t tat otntr for 1972-76. 
0/     /ti«» fonction of rftb« »to of fxovth of capital itock, «ad of N 

'So ply oie*! doproeiation of tho capital ttock.   Soc ttxt. 
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ABHEX   5 

Values of the Coefficients X 

Sector * Sector > 

300 0.040 354* 0.001 

311/2 0.035 353+354 0.015 

313 0.056 355 0.064 

314 0.067 356 0.050 

321 0.049 361 0.043 

322 0.075 362 0.070 

323 0.043 369 0.030 

324 0.074 371 0.056 

331 0.020 372 0.063 

332 0.020 381 0.054 

341 0.047 382 0.042 

342 0.053 383 0.077 

351 0.045 384 0.035 

352 0.052 385 0.064 

353 0.025 390 0.058 

to be revised 

L 
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AHALTSTS 01  COOTTCIHTCS f&Cn  IBPOT - OUTPUT TABUS  ( Paper II) 

1. Ala of the atrudr 

Input coefficients aa wall am other coefficients calculated from an input-out- 

put table differ between countries sad change in time. Both types of differences 

were in the past investigated in numerous studies. 

The aia of this stud; is to find soae factors which influence the intercountry 

variability of input coefficients in a set of coapaxable input- output tables 

clsssified by the 8 sectors of the SIHV aodel. It is further assuaed, that 

the 8 sector tables are result of segregation of a aet of aore detailed and 

also standardised tables, classified by 24 industries. 

The intercountry differences between the input coefficients In the 8 sector 

tables can be than explained by the following differences among the countries: 

s) Differences in the econoaio level, population nuaber and population density, 

b) Differences in the econoaic structure ut *7¡
;
J ¿^  Industry level,which 

may depend on the three above «enttoned factors as well as on the endowment 

with certain natural resources. 

2. General fraaework of the analysis of coefficients from input- output tables 

The analysis will be carried out for the following two sets of comparable input- 

out tables for a nuaber of countries: 

• )"TJiraO" input- output tablea classified by 24 industries 

b)"STMV" input- output tables classified by 8 seetors. 

The defitions of the"STMV" sectors and "UlrtDO" industries can be found in Table 1. 

«following notation will be introduced: 

i,J    - the smv sectors ( i,J- 1,2, 8) 

a,n    - the UHIDO industries( m,n- 1,2 24) 

SJJ    • input coefficients of the S~T*V table 

bra    » input coefficients of the UNIDO tsble 

*v¡ - value added ( input) coefficient of the STttV tsble 

b^    « value added ( Input) coefficient of the UWTDO table 

<:,•<    « technological coefficient of the STT«V table 
x3,xa  " S*0*" output value In the SITTC and UHTDO tables respectively 
7J'va  * S1"0" ••lu« added in the STWT end OITTDC tables res-«ctlvely 

sa'an  " SAaT*a of gross value added of the URIDC industry a or n respec- 

tively in the gross value added of the SIKV sector i or J res- 

pectively 

Explanatory variables: 

yk    * groaa domestic product per capita in country k 

p.     " nuaber of population in country k 

1 
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rabie 

The Classification Key between    the SIWV Sectors.  OKI» Standardlied Tibie» üdtiatrr-i«, «id the 
1966 Inf mattonai Standard Industrial Clsaelflcatton of All Econoitc ActlTitt«. (js¡r)r 

1 
sirrv sector« 

2. Agri- Food Processing 

4. Basic Producta 

OTTDO Industries 

Agricultar« 

3. Energy 

5. LLght Industry 

5. Equipant Goods 
Industry 

7. Construction 

8.  Serrice* 

L 

1. Agriculture 

2.  Pood Products 

10: Chemicals 

11. Hon- Metalle Min. Products 

12. notais 

3.  Coal Mining 

4. Potrei «us and Gas 

5.  Patrolous and Coal Prod. 

6. Electricity,Gas sad Water 

7. Metal Ore fliniag 

8. Other Mining 

9. Paper and Paper Products 

13. Textiles 

14.  Wearing Apparel 

15.  Wood Producta 

16. Printing and Publishing 

17. Plastie and Rubber Prod. 

18. Metal Products 

19. Nsehtnery 

20. Transport Equipment 

21. Construction 

22. Trade 

23. Transport * Coaaunieation 

24. Other Serrices 

^968 ISIC 

D1T. 1. Agriculture etc. 

311/2 Pood fanuXacturing 

313 BoTerage Industries 
314 Tobaeco Manufactures 

210      Coal Mining 

220      Crude Petrol eus and Bat.  Gas 

353      Petroleua fief inert es 
334      Products of Petrol eus and Coal 

410     Electricity, Gas and Stesa 
420      Water Works and Supply 

230      hetal Ore Mining 

290     Other Mining 

341      Paper snd Paper Products 

351 Industrial Chsaioals 
352 Other Chemical Products 

361 Pottery, China, etc. 
362 Glass snd Glass Products 
369 Other Non- Setolile rim.  Prod. 

371 Iron snd Steel 
372 »on- Ferrous Metals 

321  Manufacture of Textiles 

322 Wearing Apparel 
323 Leather and Leather Products 
324 Footwear 

331 
332 

Manufacture of Wood Products 
Furniture and Fixtures 

342  Printing and Publishing 

355 Rubber Products 
356 Plsstic rrodueta 
390  Other Industries 

381  Metal Products 

382 Msehinery 
383 Electrical Machinery 
385      Professional and Scientific 

38*      Transport  Equipaent 

Dif.5. Constructior 

DIT. 6.  Wholesale and letali Trade 

DiT. 7. Transport and Cosanmlcation 

Dir. 8. Financing ,&aal Estate etc. 
DiT. 9. Coaaunity snd PriTate Serr. 
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dk        - population denaity in country k 

• - share of «porta by tnduatry a In total «porta of   country k 

Two baatc hypotheaaa.coapleaented by a faw aub- hypothaa«a, will ba taatad. 

The two baaic hypotheeea art aa followa: 

t. Tha «.ntercountrj   dlffarancaa In tha veluee of Input- coafflclanta of 

tha STTV tablaa tro    cauaad by diffarancaa tn econoaic lavali aoaaurad 

by par capita GS?), atae ( aaaaured by nuabar of papulation) or popu- 

lation danai try aaong tha oountrtea of the aaapla. 

II.Tha intaroountry dlffarancaa in tha valuea of input coafflclanta of tha 

STKV tablaa ara cauaad by tha diffarant weights of tha OTTDO induatriaa 

in tha a*?*xegagated SEW aactora. Thaaa dlffarancaa is tha relativa coa- 

poaition of tha SÍW aactora will ba callad " output- aix". 

Following aub- hypothèses «ara taatad: 

a) Tha valuea of tha SIPtV input coafficianta ara aaall and thua inaignificant. 

b) Tha variability of tha Smv input coafficianta ta aaall and not worth ex- 

plaining. 

c) The"output    aix " dependa on diffarencea tn econoaic level, size, denaity 

of population and on natural endowment(  to be aaaaured by certain export 

•hares)  aaong tha countries of the aaapla. 

d) The variability of the Input coefficiente can ba strongly influenced by 

intercountry differences in the value added(  input) coefficiente .  In order 

to renové this affect( which reflects the impact of relative wagea-, t«es 

etc.,but not differences in  input structure) the anal7sis will be    also-carried out 

out for ao called " technological  " coefflcienta. 

Tha values of aeveral variables, liated above and related to the aub- hypothe- 

aea, are defined aa followa: 

a) The"output    aix" is aaaaured with the help of groas   value added shares (not 

gross output aharee)  in order   to preserve conaiatency with other investiga- 

tions carried out with the help of the STK7 input^output tablea  : 

(1) s ~- i »„      -  _   ° 

a n 

b) the technological coefficiente ere defined aa follows: 

1 
(2) t.j .        a,j   

L 
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A aet of standardized Input- output tablas, preparad by tba university of Brad- 

ford ( England)  was usad aa tba aain aourea of data. Theae tablee,which Mar* ae- 

da available to UBTLO, war* firat aggregated into the 24 industry UHTDO eissst- 

fication and latar on further aggregated into tba 8 aeetor SIK7 elasaifiestion. 

The Bradford Input- output tablea were prepared in aererai versions. For thia 

study a aet of tablea   waa used, whioh (i) are all adjusted to the    output lévela 

of 1970,  (ii) the was carried out by the BAS procedure not only for 

the intermediate flowa, but for the value added row and final deaand colman too; 

Uli.)     original    national, industry classification waa not changed. 

These tablea ware aggregated into the 24 industry OTTD0 claaaifieation, in seve- 

ral cases the aggregation was not pef-fect. The quality of results of the analy- 

sis waa no doubt influenced by several iaperfectiona of the aet of compamable 

input- output tablea. These iaperfectiona were caused by the following factors: 

a) Intaroouatry differences in the methodology of the original national input- 

output tablas. National tablea were compiled for different yeara. 

b) The adjustment by the BAS    method, carried out at Bradford, ia only an approximation 

to tha real atructurs of the economy in the reference year 197C. 

c) The aggregation of the Bradford tables into the claaaifieation by 2« UBTDO indus- 

tria   waa in aeveral eases not perfect. 

The dsts which were used in the analysis were originally not complied for that purpoae 

and are in many reapects of low quality. Tt is then surprising   that many resulta of 

'.nvestigstion sre good and can be reeaonably Interpreted. 

The analysis was carried out for 30 countries, for which standardised tablea in 

the TDTTEO industry claaaifieation could be obtained. Theae countries ara listed 

in Tabi« 2. The table also contains values of the explanatory variables used 

in the regression' analysis. 

4. Beaults of the analysis 

This paragraph eontaina only the results of various analytical procedures and brief 

commenta on eoae of their formal properties. The attempt to interpret the results 

is msde in paragraph 5. 

4.1    sue and variability tt the input coefficiente 

Averege valuea of the input coefficiente for the 8 sectors of the STTV table and 

values of the variation« coefficient« ( standard deviation divided by the srithe- 

t\e everege)  are presented in Tablt 3. 

Following general observations can be made: 

a) There ere no empty cells in the Table 3. 

b) The differences  in the magnitud« of individual average coefficients sre very 

greet;  the values of the coefficient« range from    s«,g« 0.0C018 (  deliveries of 

egri- food to the equipment good« induatry )  to a^g • 0.76936 (  value added 

coefficient  in the «ervice aeetor). 

L 
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Tabla a. CouatTlM of tat IMMVU and th. «nlmitorr Ttriibl.i of th. mrtiilM aouattona 

Country SDP p#r 
haad 

1000'  | 

1970 

Popula- 
tion 

Klllion 

1970 

Population 
daosity 

l000'/ka2 

1970 

Export aharaa in total axporta 
fartilara    Mat alii-       Coal    P.trol.ua 
ainarala      faroua ora    coka    *> producta 

SITC- Coda 
27                  28             321            53 

1970/73 
Patrol.ua 
cruda 

331 

Anatrali« 2.05* 12.552 0.0016 0.003** 0.1*409 0.04542 0.00827 0.00000 

Austria 1.917 7.**7 0.0889 0.0077* 0.0035* 0.0000 0.00227 0.00000 

B.lgiua 2.656 9.300 0.30*9 O.OO919 0.0095* O.OO315 0.02322 0.00000 

Brasil O.517 95.20* 0.0112 0.0027* 0.09625 0.00000 0.00581 0.00022 

Coata Bica 0.567 1.737 0.03*3 0.00000 0.00000 0.00000 0.00433 0.00000 

Cyprus 0.859 0.633 0.0688 O.IOI98 0.2*766 O.OOOCO O.OOOOO 0.00000 

Dtnaark 3.160 *.929 0.11**   •• 0.00*99 0.0037* 0.00000 0.013*2 0.00000 

Pini and 2.253 4.606 O.OI37 0.00000 O.OO317 0.00000 0.003*7 0.00000 

Trasca 2.781 50.670 0.0926 0.005*5 0.1625   ' 0.00356 O.OO153 0.00000 

Graaca 1.133 8 793 0.0667 0.0*529 0.02599 0.00000 0.00996 0.00000 

India 0.099 5* J. 182 0.1683 0.015*0 0.952* 0.00000 0.00563 0.00000 

Indonnala 0.077 119.*67 0.0589 0.00000 0.10645 0.00000 0.32797 0.29217 
Iran 0.392 28.359 O.OI72 0.00266 O.OO932 0.00000 0.88051 0.74580 

Iraq 0.37* ;9.356 O.0215 0.00018 0.00000 0.00000 0.9**60 0.9*222 

Italy 1.73* 53.565 O.1779 0.004*8 0.00000 0.00000 0.04884 0.00000 

Jordan 0.23* 2.280 0.0233 0.18*75 0.00293 0.00000 0.00000 0.00000 

Luxaaburg 2.82* 0.338 0,1300 O.OO921 0.00957 0.00311 O.O2321 0.00000 

Kaxico 0.666 50.313 0.0255 O.05202 0.027*6 0.00000 0*02580 o.ocooo 
Raw Zaaland 2.235 2.811 0.0105 0.00000 0.00236 o.oocoo 0.007*2 o.oocoo 
Koraay 2.884 3.877 0.0120 ' 0.01197 0.02296 0.00000 O.OI815 o.oooco 
Paru 0.469 13-2*8 - 0.0103 0.00000 0.18920 o.oooco 0.00709 0.0064? 

Philippin.. 0.186 37.604 0.1253 0.00000 0.20761 0.00000 0.0^595 o.oocco 
Portugal O.717 8.628 0.0937 0.01285 0.01169 0.00000 0.0P32S o.occcc 
Xhodaaia 0.283 5.308 O.OI36 0.00000 0.00000 o.oooco O.COOOC o.ooocc 
Singapore O.914 2.075 3.*583 0.00000 0.01236 o.ocooo 0.23090 0.00000 

South Africa 0.822 21.500 0.0176 0.06102 O.O6172 0.00852 0.04JC4 o.oocco 
Spain 1.089 33.779 0.0669 0.01093 O.OO951 0.00737 0.04127 o.occcc 
Swadan 4.107 8.043 O.OI79 0.00000 0.03970 0.00000 0.CO724 o.oocco 
Turkay 0.359 35.232 0.0*5' 0.02936 0.03599 0.00537 0.00125 0.cocce 
Unitad Kingdoa 2.194 55.*80 O.2274 0.00593 0.00327 0.00361 0.C2187 0.ceceo 
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1 
e)   Curtain coeffleienta eon be eonaidered , according to their magnitude, as larga 

and Important, otter coeffieienta aa amali and laaa important. Sine« there ere 

no ganaral rulea aeeording to anion coeffIeienta can be elaaaified, tho following 

aalaotion nao boon nada: 

t)   Small eoaffleianta   ara thoaa tha value of too atandard deviation(product of th« 

average value nnd of tha  eoafflelant    of variation- which' la Is brecketta 

In aach call) ia lottar than 0.02. Thara ara    28 " a" eoaffleianta is Tablt 3. 

11) Largo eoaffleianta ara thoaa tha value of which la graater than 0.05. Thara ara 

alltogether 26 auch " 1 " eoaffleianta in Tabla 3. 

iti) Tha remaining 16 eoaffleianta are"alddle- alse"eeeffietenta. 

d) Tha •ari at ion of eoaffleianta dapanda on thalr alia;  it ia In ganaral greater 

for amali eoaffleianta and amaller for larga eoaffleianta.    But there ara car- 

tain important deviation« from thia rula ( a.g.  for tha input« of the aerv'ce 

•actor ). 

a) Tha variation of tho input eoaffleianta on tha main diagonal la rather amali. 

Thia ia rather Important. Valuee of tha eoaffleianta on tha sain diagonal era 

Influenced by tha tha methodology of atatlatieal compilation of input- output 

tablea and by aggregation of largar tablea into amellar onaa. It ia often aaau- 

aad that they differ atrongly between eomntriea and make tha other input eoaf- 

fleianta laaa comparable. Thiae doaa not aeem to be tha eaae for Input- output 

tablea uaed in thia investigation. 

».2   Dependence of tha valueo af Input-and-taohnoloKical eoaffleianta os GBP par 

head, alza of the country and population danai try 

following regreaalon equatlona were teated: 

o y p a 
(3)      a^ "    c¡^    • Cj, y      • c^j p    + Cj, d (   I-  1,2....8,7  ;   ¿«1,2...3. 

o            y                p               d 
(«)      t,, -    ctj    • c^j y     • ctj p    + cl3 d (  \,¡ - 1,2 8) 

Only linear regreoalona were tried. Earlier have ahown, that aore compiica- 

tad (  logarithmic) equatlona yelld much worae reaulta. The advantage of tha linear 

regreaalon la    aimplicity and addltlvlty of reaulta Is columna of the input-output 

tabla. 

Tha reaulta ara preaented in Tablea   4    and 5    reapeetively. The «election was 

aada on the beala of the f- valuee. The lowèat F- value accepted waa equal  to 

2*85, which correeponda to 10 % probability In tha caae of one explanatory variable. 

The figurée in Teblea 4    and 5    ahould be reed in a way, which will be explained 

on tha example of the input- coefficient for the input    from agri-food proceeding 

to agriculture: 
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Tabi« 6. Charmât» ristic« of ta« equation« OB tat depeodence of ta« Unmt md t««anolo«ic1 

co«fflcl«nt« oa ta« CT? w a««d. nuaber of population md population danaitr. 

• . Cl «tributi on of d«tTBla«tion co«fflci«nt« ( R2^ 

V«lu« of R£ Rusber of equation« for 
a,j'i tl4'a total V 

0.05 - 0.09 
0.10 - 0.1* 

0.15 - 0.19 
0.20 - 0.2« 
0.25 - 0.29 
0.30 - 0.3» 
0.35 - 0.39 
0.40 - 0.44 

0.»5 - 0.*9 
0.50 - 0.5» 
0.55 - 0.59 

13 
7 
7 
6 
3 
2 
1 

¿ 

1 

1 

1 

5 
7 
5 
6 
1 
2 

1 
1 

1 
18 
14 
12 
1* 
4 
4 
1 

3 
2 
1 

total *3 31 7* 

i, »ifwwmra t* pro^uitis» -2L tb« »- .¿•¿sis 

c. »«»tur«« of ta« rasait« far particular STHT e^tn• 

SltfT row-visa 4 
coin m- vis« 

••etor variable« •quat. flfi2 •ariabl«« equat. aj2 

7 P d y P d 

Ci) for tne a,,'s 

i. Agrlcult. 1 1 2. 3 26.0 6 1 3 7 30.6 
2. Agri-food 3 1 1 4 23.0 1 2 6 7 15.4 

3. £a«rC7 - 1 2 2 33.5 2 1 3 4 23.5 
4. Basic pr. 5 2 1 6 15.2 3 2 ; 7 18.3 
5. Light lad. 2 X 2 5 19.8 4 1 1 5 25.4 
6. Eauipsent 7 1 3 a 22.1 2 1 - 3 20.0 
7. Construct. 6 2 - 7 26.1 2 - 1 3 22.3 
S. Service« - 1 5 5 29.8 5 4 2 7 30.0 
Valu« added § - ? 3 24.7 _ _ _ _ 

Total 25 12 19 *3 23.* 25 12 19 *3 23.4 

(il)  for te« *         ' 9 

1. Agrlcult. 2 1 2 4 23.0 3 - - 3 20. C 
2* Agri-food 2 - - 2 23.0 1 1 4 5 21.6 

3. Energy 1 - - 1 12.0 2 - - 2 17.5 
4. Basic pr. i 2 1 4 21.0 1 1 - 2 21.0 
5. Ligat ind. 1 1 2 4 17.2 4 1 2 6 23.8 
6. Equip««nt 3 1 1 5 16.0 3 1 - 4 22.7 

7. Construct. 6 3 - 8 30.2 2    • - 1 3 2C.7 

8. Services - 1 2 3 «.7.0 - 5 1 6 27.5 

total 16 9 8 31 22.8 16 9 8 31 22.8 

1 

?- valu« luaber of Tariabl«a:for: 
upper liait V »14 

a total 

7 P d total 7 P d total y P d total 

- 1* 9 5 6 20 5 4 5 14 14 9 11 34 
- 5» 11 4 8 23 9 5 1 15 20 9 9 38 
-10» 5 3 5 13 2 - 2 4 7 3 7 17 

total 25 12 19 56 16 9 8 33 41 21 27 89 
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•12  -  0.007 • 0.0937 • 0.03M    , H2  - 0.37 
( 1*)    (5») 

TB thla case, «f2 la aigntfleant it 1» nd e!}2 l« aignificant at 5 » 1«*«1, "hile 

c^2 la not aignificant belo« 10» lavai. 

It ahould be notad, that the thraa explanatory variablea (y,p»d ) axa not Intereor- 

ralatad. Tha coefficient of oorralatton B between y and p «quala to -0.2821, tha 

coefficient of oorralation H b««w«i y and. d a<(uala to -0.0467 and b«t«««n p and d 

so - 0.0*23. But «van in tha case of B^ thap« ia no aignificant lntarcorralatton: 

tha Tain« of I2 - 0.0796, ita standard arror of estinte la equal to 1,08 and tha 

racraaaion equation has a regression, ooafflotant «hich ta not aignificant at 10» 

level. 

A ausnary revi«« of th« results la praaantad tn Tabla 6. Tabla 6   shows, that tha in- 

put ooafficianta parfon« battar thsn th« teehnologioal ooafflcianta. Thraa valu«« 

of tha value    addad aoafflotanta and *0 raluaa of input ooafficianta eould ba explai- 

nad by racraaaion aquation«, but only 31 »alúa« of technological ooafficianta. Alao 

tha average valúa of tha B2 la alightly hégher for tha a^'e than for tha t^'a  ; 

< 23.* agsinat 22.8) .Anon« tha explanatory variablea, y prevails both for tha Input 

and technological coaffioionta. 

Tha nusber of aignificant equations dlffes* by aaetora.   Tha nuabar of algnlileant 

aquationa la ro«-«lee   high     for tha   equip««nt gooda induatry, construction jnd 

••itlear, TJoMBn- «lae tha nunber of aignificant aquation« ia high for agricultura, 

agri- food proeaaaing, basic producta and aervioaa. 

».3 Dependence of tha valuea of input- ooafficianta for tha PUDO aaetora on ODP par 

haad. population nunber and denalty of population 

Tha raaulta of analyaia praaantad in tha previous paragraph have aho«n a relatively 

good performance of nuaber of input ooafficianta and relatively ««ax performance of 

tha tachnologieal ooafficianta. 

Tha Taluaa of tha input ooafficianta of tha 3THT tablaa depend alao on tha raluaa 

of tha input ooafficianta of tha OTOJO 2*- induatry tablaa. Tha dependence of tha 

Input coafflclanta of tha OTTDO tablaa on GOT par haad, nunber of population and 

population danaity can b« alao analyaad by tha regreaalon analyaia. Tha raaulta of 

tha analyaia ar« praaantad in    tha Annex,   m labia 8 «ba dataraination coafflclanta 

H2, In Tabla 7 aalaetad averege raluaa-of tha Input coafflclanta     can ba found. 

Tha raaulta praaantad In tha Annax and Tabla 7 Indicata a fia« additional problema. The 

flrat one( «hich waa neglected for tha Input coafflcienta of the SIMV tablea for 

reaaona to b« explained no«,)la tha existence of negatire Intercepts In the regre- 

aaion aquations. There    are *9 negative  intercept valuea ( out of a total nunber of ?5<?! 

i.n the Annex. Theaa negative intercept valuee are tha conaequenc« of zero 

ooefficianta for certain countriaa. In tha analyaia of tha SIKV input coaffl- 

cienta it «as asauaed, that the »aro coafficienta are " true " tero    valuea.  In 
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the analyst« of the input coefficiente In ta« TWIDO 24 industry elsssifiestien 

the sarò valu«« eaa b« not only " truc "zares, bot can also raaulta because of 

•rrors In data compilation or lneonaiataneiaa is tbe aggregation of the input 

tabi«« from national elaulXioatiun scheme«    in taa 24 industry DSU» dsssifi- 

eation. 

Information allowing   to asaaa the «liability of data in th« 24 industry claaai- 

fleation ia provided in Tabla   9. For «sob call ano fiada taa information on 

tba highest and lowest -value of tba coefficient    and on tba number of sero 

entriee. One can see , tbst in certain cas«« negati TO Tainas of coefficients 

appear in tbe 24 industry tables and tbat tbe ooabar   of aero «leaenta ia 

•ometta«« ratbar bigh. Tbe high nuaber of sero «leaenta influenoea tbe average 

valuea of th« ooefflclenta for tbe aaapl« of eotmtrtee and causea often tbe 

negativ« valu« of tbe Intercept. 

i> must be , bowerer, stressed, tbst fsoa tbe point of view of tbe tbeory 

of input- output analysis tbe valuea of input coefficients abould be non-ne-   * 

gatiY«.     Actual negative valuea are obviously wrong, negative valuea   watch 

would result froa tbe application of tbe regression sanations abould   be,, a» defi- 

nition«, replanad by sero, 

Tbe nuaber of non- sero «¿cacata in    tbe..value added row of Table 9 also indicates tbe 

ousltty of dsta. Sona industri«« in certain countries »er« loat daring tbe processing 

by tbe BAS aetbod. These loss«« are vary bigb in Industries 05- coal mining and 04- 

petroleum and Influence negatively tba analyst« for tbe energy sector. 

Tbe very last column of Tabla 9. provides Information about suaber of eouatriea, 

for which tbe   aggregation of tb« tables ia original national industry elaaslfi- 

cstion   into tbe 24 industry class ifioation was not perfect. Ineonsistanel«« in 

the aggregation could also bava influenced tbe results of tbe regression snsly- 

sis. 

*•*    Dsoendenc« of tbe values of tbe l«m* ^ »n>poiB«le,i aaefflcienta 

th« output mix. 

Following regreaaion equation« were teated: 

(5)    •,,   -  c° t< ^        *£fi**   +i?.C"á'. 
For    the coefficients on tbe asin diagonale  for wh*ch l- ¡ ) a distietion between 

tbe    second arc third term of the iquation cannot be made. Tbe aquations for th« 

valued added ( Input) coefficients do not Include tbe third ter«. 

(6) *U «      'h •Isïi-n        *    I^H 

In tai« osse, the «quattone for value added coerr«slenta do not extat. :? 

In both «quattone tb« output mix is measured by value «Oed absres a, and a 

reapectively, which were defined by equation (1) ia paragraph C. 
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The reaults are preaented la Tabi«« 10 and 11' respectively. Tne selection was- aade 

according to the F-values. The lowest F- vslus «con»««* «• ««l««1 t0 2-85. «*^B 

corresponds to 10» probability In the CM« of on« explanatory variable. 

The figures In *ables 10 and 11 ahould be raad In a «ay. "Web will be explained 

on tha »ampli   of the Input eoafflclant for the Input of energy tnto tha equlp- 

•ont goods industry: 

•36  -  0.082  -0.0gS  -°-S)'l9 ""  " ^ 

Tna value of tha eoaffioiant dacraaaaa with ag, i.e. with tha ahara electricity, 

(«a and watar industry in tha «vo> aaetor and also with aig, i.a. with tha ahara of 

eaehinery in tha equipnent goods sactor.. Tha first coafficiant ia significant 

at 1» level, tha aacond ona at 5% lavai. 

A sumary of tha rasults is praaantad In Tabla 12. Tha output six axplaina tha varia- 

bility of tha Input ooaffioiants for tha SOTT input- output tablas not such batter 

than OP par haad, nuabar of population and population dansity. Thrae valuea 

of valua addad ooaffIflelanta,   37 valuea of Input eoafflcienta and 38 valuea 

of taohnologlcsl coafflelanta could ba explained by regresalon equations. One 

should, however, bear In sind that three SUIT aectora( as wall as value addad) are 

Identical to tha DHTBO Industriasi agriculture, agri-food processing and construc- 

tion) and that this type of analysis Is ex ante not applicable to 12 tnput and 

to nine technological coefficients. Tha average values of the B are 25.6 

for tha Input «ad 25.1 for tha technological coefficients. 

The results for the technological coefficients are aoaehow "«harper" then for the 

input coefficients, the nunber of explanatory variablea la aaaller, but the frequen- 

cy of coefficients aignifioant at 1 % level higher. 

There axe alao differencea in coverage by the STMT sector«, The coverage Is very 

good for the basic products , light industry-and services. 

What Is aore laportant, tha frequency of the particular value added aharea in the 

equations Is rather different. First of all, tha a.-a are slightly aore frequently 

represented that the aB's: 27 again** 25 for the input and 29 against 22 for the 

technological eoafflcienta. That aoans, that the coapoaitlon of the Input I« 

aoaehow «or« laportant than the coapoaltion of the output. 

Theaa figure«, aa well a« coverage by the 2* ÜHTD0 Induatrlea, can be found In 

Table 13. The coverage l«,,ex deflnltlone, nul for Industries 1,2 end 21. It \s 

also nul for Industry 20, but »2Q •  1 - «ir One can see in the very last eoluac, 

thst tha coverage la very high In the aaetor 4- basic products ( 7.9 cssea par 

InduatTy) and In sector 8- servlces( 6 caaes per industry) and relatively low 

in aectora 3- energy and 6- equipaent good«. 
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Tabi.ig.flharaatarUttM of ttl 

mfflai—« on tha otttPttt «t» 

Valu« of H2 luabar of aquatloaa for: 

V V total 

0.10 - 0.1* 10 9 19 

0.15 - 0.19 6 3 9 
0.20 - 0.2* 5 11 16 

0.25 - 0.29 5 5 10 

0.50 - 0.5* 5 * 9 
0.55 - 0.59   ' 1 2 3 
0.*0 - 0.** 5 - 5 
0.*5 - 0.*9 2 1 3 
0.50 - 0.5* 1 S 3 
0.55 - 0.59 - - - 

0.60 - 0.6* - - - 

0.65 - 0.69 - - - 

OiTÇ z9t7» - 1 1 

total *0 78 

T-. valu* Buabar of variae-laa for: 
a, j'i *! / a total 

oppar lia'.t *IJ " i-d 

- *% 28 33 61 

- 5» 25 13 38 

-10% 7 8 15 

total               J. 60 5* 114 

sort •id' 
».wilt colia 

a *l« 
• 

•actor roi m-wtaa row-wtaa 
5 

caaaa 0T 
Boltaa i-vlaa 

»2 
eaaaataU* icaaaa fS£2 saaaa *** 

1. Agrteult. 2 26.5    2 23.5 2 28.3 3 16.7 

?. a§T;-food 3 19.7   3 17.3 3 25. "> 3 18.7 

3. Înarf7 6 26.2   7 22.3 5 16.8 5 31.8 

4. Baa'.c ?r. 6 3*.9   9 26.9 8 37.8 8 23-7 

5. L'.ght  !.nd. e 28.?   6 23.7 7 25.« 5 25.8 

é. îou'.paart 3 19.7   » 29.0 4 25.0 A 27.0 

?. Coaatruct. ê 22.C    3 27.7 5 18.0 3 25.7 

6. Sarr'.eaa 5 14.8    6 27.3 6 17.3 7 26.6 

Valua adda «  3 25.0   - - ~ " 

Total (Av.) 40 25-6 "O 25.6 38 25.1 38 25.1 
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Tabi« 13. 
Praonancy of T«lu. addad aharas M «xplanatorr Tariabla« for th« i^ and ty coafficianta 1 
san 
S'ctor 

orci» 
industry 

1    J 1-4    T*;total 

Traqnaneaa for: 
'a 
total ^ J 

total 
total ¿ 

1 i ¿     . i 

2 2 

3 3 
4 
5 
6 

1    1 
- 2 
- 1 
3   1 

2   ;   5 
1 
4 

-   -     1 

4     1- 

- î 
1 

5 

1 

7 

2 
2 
2 

i        1 3 
4 
2 
9 

I3ii) 

4 7 
8 
9 

10 
11 
12 

2 1 
-   2 
3 1 
2   1 
1   1 
4 2 

1-4 

î     î     5 
-      -      2 
118 

3   2- 

2 1- 
3 1     - 
2   1     - 
4 2       1 

5 

3 
4 
3 
7 

5 

5 
5 
3 
8 

3 
2 
2 
2 
2 
4 

1 

1 1 

2 1 

9 
2 
7 
9 
5 

15 

[7.9) 

5 13 
14 
15 
16 
17 
18 

- 1 
2   1 

T 1 
- 1 
5   1 

- -      1 

- -     3 
1-1 
- -      2 

- -      6 

1 2     - 
2 1     - 

4    2- 

- 

3 
3 

1 

6 

1 
4 

1 

9 

3 
2 

2 
1 
3 

1 

4 
ó 
1 
3 
1 

12 

C*.5) 

6 19 
20 

_   1 1 1    2      - - 3 1 3 - 4 
(2.0) 

7 21 

a 22 
23 
24 

2    - 
1    3 
-   3 

-      2 
4 

-     -      3 

2    -     - 
111 
-     4       - 

- 
2 
3 
4 

4 
2 4 

7 
1 

4 
7 7 

(6.0) 

Total 27 25 5     3   60 29 22     3 - 54 56 47 8       3 1*4 

1) Ka In diaconal 
2) Talu« addad 

Taala 1».   Ragaaaton «Quattoni for valu« addad ihirii    ( •„, «a ) 

UVTSC  lnduatX7       Intareapt GDP par ha ad       Population        Fop. danaity Export    »hare R* 

L 

1. Arricuitur« 
2: Aeri-food 
3. Coal lining 
4. Patrol «uà a gas 
5. Patr. & coal pr. 
6. Elactricity ate. 
7. Hatal or« Mining 
8. Other lining 
9. Papar * producta 
10.Ch««icals 
11 .Ron- aatallic p. 
12.«atala 
13.Taxtil«a 
i4.v«arlns^ipp. 
15.Wood producta 
16.Printing a pubi. 
17.Plaatic 4 rubbar 
18.Matal producta 
I9.flachin«ry 
20. Transport «quip. 
21.Construction 
22.Trada 
23.Transport a boa. 
24.0thar a arrie •« 

0.055 

0.426 0.110 (5%) - - 

0.073 - -0.291  (5%) - 

0.125 -0.036 (5%) - - 

0.049 0.042 (1%) - - 

0.239 - 0.360  (1C%) - 

0.120 0.048 (1*) 0.368 (5%) - 

0.355 -0.064 (1%) - -0.075 (5%) 
0.288 -0.040 (5%) -0.508 (5*) - 

0.040 0.037 (1%) 0.045 (1*) 

0.115 - - 0.051 (10%) 

0.082 0.057 (1%) - - 

O.479 0.053 (5%) - - 

0.521 -0.053 (5%) - - 

0.599 -O.059 (5*) -0.608 (5%) - 

O.130 - 1.463 (13) - 

0.5e8 - -1.041  (1») - 

1.061 (1%) 0.7** 

- Q."-5 

1.870 (1%) 0.48 

I.312 (1*) O.31 

- 0.41 

- 0." 

_ 0.22 

- 0.32 

- 0.22 

- O.*" 

- O.'C 

- 0.32 

- C. 15 

- 0.-5 

_ 0.1? 

- 0.53 

- 0.29 
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But also the frequency of particular TWTDO Inductrice in the regression equstlons 
!.a rather uneven. Is the energy aaetor the frequency ta ratbar high for Industry 

6- Elactrl.ci.t7 gas and water, which   appear« vary oftea as tha row ala«aat and 

laflueaeea tha valúas of coefficieata for tha energy input into taa other 

aaetora. In tha basic producta aaetor tha frequency is very high for industry. 

12-    natals   and also for industrias 7- natal ora minine and 10- Chamícela. 

•11 thaaa industrias ara    important row alaaanta. In tha light industry 

sactor tha frequency ia high for industry 16- Eetal producta, again an important row 

alaaant. On tha contrary , an important colon clamant la industry 24- Othar eer- 

vicea in tha sarrio« aaetor. 

a. 5 Dcpoadsncc of tha output mia on SPP par haad. population number, population 

density and a/.dowmmnt with natural raaonrcaa. 

Tha output mix, i.e. taa industry composition of the Talua addad of particular 

aaetora is again probably dependent en the level of economic development, aise 

of the country and- also- on the endowment with natural reaoureoa. 

She f'.rat three varlablae were alto-eddy used in the regreaaton aaalyals    for the 

input and technological coefficients of the tablea in the STMT sectoral elsasifl* 

estion sad for the input eoeffieieata of the tablea in the OTTDO industry elasat- 

flcation- . 

Tha endowment with natural reaourcea will be applied to certain industriee only 

and will be meesurad by the exporta shares    in totol exporta. la particular, 

following export ssares will be used: 

SITC    321- Coal and ooka  -.  Industry 3- Coal mining 

STTC    331- Petroleum crude   Industry *- Petroleum and gaa 

STTC    33 - Petroleum sad petroleum products ....  Industry 5-Petroleum and coal products 

SITC    28 - Retail If crous ore  Industry 7- natal ore mining 

STTC    27 - Fertilizara and minerals  Industry 8- Other mining 

The value« of thaae »hare« for the 30 countriea of tha sample are presented in 

Table 2. 

Tbe aaalyals of the Intereorreletioa of the export aharea with the other explanatory 

variables gave the following resultai  regression coefficients B): 

STTC y p d 

27 -0.259* -0.0692 -0.1088 

28 0.5061 O.I718 -0.1C58 

321 0.1358 0.17ie -0.1058 

33 -0.2918 -0.C393 O.O91O 

331        -0.28*2       -0.0262      -0.0795 

L 
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Tb« only correlation coefficient «hicu cannot be   neglected la that for th. 

relation b«t»««n between the export »harm of SITO 28 ( Ketalliferoua or«)  and 

GDP por head. It «quala to 0.3061, th« r«*reeaion «quatlon r«ada aa follow: 

.XP23 -    0.072 - 0.019 y      i S2 - 0.0937 ( St. «rror - 0.0661) 

T valu« la «qual to 2.895 and Juat at th« Unita of aigniflcanc« at 10* probability. 

Thla lnt«rreorr«latlon could bar« ara« Infime« on th« r«fr««aion «quatlon for 

th« «bar« of Industry 7. 

Th« r«ault« of th« r«fr««alon analyala for th« » OTO» Induatrl«« ar« pr«««nt«d In 

Tabi« i*.*o raeulta could b«- ex définition«- obtained for th« Induatrl««    1,2 and 

21, no r««ult« w«r« obtalnad for Induatrl«« 5- Petroleun and coal producta, i"- lon- 

••talllo producta and 15- Wood producta. Only linear r«fr«aalon «quatlona war« 

trl«d. 
Th« »at fr«quant explanatory variable la GBP p«r capita. Th« alz« of th« country 

haa an Important rol« In ahaplnc tne output nix In th« ««rrlc« ««ctor. Cut of th« 

five «xport abar«a only    three appear in th« r»gre««lon «quatlon, th« export thar«a 

a««a to b« not th« b«at Indicator of endowment with natural r««ourc««. 

4.6 Brief au—ry 

Th« r«ault« of •artoua analytical calculation« were pr«a«nt«d in Tabi«« 3 - 13. Tb««« 

data proTide th« baai« for tha iaraatigation of faeton influencing th« valuea 

of input coefficient« in input- output tabi«« in th« SEW «««toral claaaification. 

Hegreaalon «quatlona war« ua«d for *:he inveatlgation of th« Input and technological 

co«fflci«nt« of th« SWT tablea, for Input coefficient« of Input- output table« 

In the 24- Induatry DHIDO claaaificatton and for the output coapoaltlon of the STrv 

«acton by the OH.TDO Induatrlea. Only linear regroealon «quatlona were applied. 

The reaulta are Tal Id only for the a«t of data ua«d, i.e. for «tandardlzed !.a- 

put output tablaa for 1970 for 30 countrl««. Th««« tablea were created on the 

baas of the data bank of the Bardford univerelty-Tno reliability of theae 

data Is not known. Theee det« alao have no direct relation to the regional 

Input- output table« to be uaed In the STJÏV world «odel. 

5. Evaluation of the reaulta of the roareaalon analyala  

Eaaluation of the multa will be carried out by STKV aectora, both coluam- and 

roj-  viae. 

5.1 Agriculture 

Sector of agriculture in the SITU claaaification ia identical to the aaae induatry 

in the OlfTDO claaaification. 

The Input coefficient» In the coluam of agriculture are of different alza, «our 

«re large coefficient«: «1V «21, «81 ana ev1; Snree coefficiente ere anali: a^, 

aç1 and a,,-,. The variability of «oat input coefficiente ( alao of the anali 

onee) ia relatively «sail ( Table 3 ). 



r •"• i 
The •«la«« oX the lapât coefficient« depend of OOP per h«ad- fiv« coefficients ( ^, 

aai, •«-,, *£.,    «ad a~ >iner«aa« with th« GDP par h««d, ta« valu« added oo«fflei«at a^ 

OBT« oualy d«er«aa«a with GDP p«r h««d. Density of population haa a poaitiT« i«p«et oa 

»2i and    a»*   , negative on «T1  . Th« six« of th« country- ha« negative iapact on a^ 

only       ( Tabi« *). 

A ahlft fro« Lapât coefflei eat« to technological co«ffioi«nta la aad« «««7 by th« 

fact that th«r* Is a |ood regre««ion equation for «^  . T* brine« Iaportant changes 

'.a th« roani ta, «lac« It provides a régression equation for th« lnt«ra«disry deliveries 

w'tbln th« agriculture ,  i.e. for t^. On th« other aid« aoat regroaaion equation« for 

th« other    coefficient«, except for- ^ and t«^) ar« no aor« significant ( Tabi« 5). 

A look at th« regresaion equations for th« 03190    tnduatri«« give« only a partial 

explanation of th« r«gr«aaion «quationa for th« eo«ffici«nta la tao SIHV sectoral 

elaaaifleation. Th« regrastilon «ovation for aft-, ( baaie producta) night b« du« to 

r«gr««aion «quationa for input« -into agricultura fora tadnatri«« 10 aad 11 ( cheaical« 

aad non- ««taille Binerais), la th« light industry   th«r« la oaly la« «ignifleant,but 

not very ua«ful r«ault    ( th« iat«ro«pt aa w«U as tha regraaalon oo«fflct«nt ar« clos« 

to acro) for industry 16 (printing and publishing ). Th* r«gr«aaion «quationa for tho 

tax*« «arrice Industri«« which fora th« sarrio« aaetor ar«   good* it «««as that is 

partioular trad«   playa    iaportant rol«    (Tablea 10, 11 aad 12 ). 

Th« atteapt to «plain the velues of th« input coefficients by the output alz of th« 

sectoral iaputs into agricultor« gare poor resulta. Significant regression «quationa 

were found only for «%1 and a.^ aa well aa for t41 and t.^.    Both coeffielaata ar« 

aaall. Th« Input and technological coefficient for the Input fres the light    industry 

to sgriculture «««us to depend on the «hare of iaduatry 18 - R«tal producta, th« 

Input fros th« basic producta a«ctor on iaduatr'.««    9- Papar and paper producta and 

11- KOB- •«calile alnarala alt«m«tiT«ly.    Helatively good regreaaion «quationa ar« 

available for «q and s18, nò equation for •1^  ( Table 14). 

To sia up : Th« resulta would allow to project the valuea of following coefficient«: 

a^ , «2-1 and a8^ av well aa t1v The reaalaing coefficient« are not -very iaportant 

and aoet of the regna»,  on equation« problematic. 

The input coefficient» fro« agrleultur« Into other ««ctors ar« iaportant in two caaes 

only: for the inputs into the agri- food proeoaalag ( a^j) •*»* iat0 taa lifat iaduatry 

(  a-15). The rest ia of leaa iaportaact. 

The first coefficient depeada on ' the sis« of the country and population density, 

the aecond on« on the GDP per head. Population density explains also   the •»slue of the 

saall input coefficient for the aenrice sector      a^g. The results  for the tecaneio- 

cigal coefflcitnts    are rathex siailar ( Tablea    « and 5). 

Looking at the regreaaion equations for UHIDO Industries one can see,  thst the 

Input fro« sgriculture Into The light Industry    can be   explained by inputs • 

into the textil«« aad appareil (  induatriea 13 and 14)  and the Input iato th« 

servie« ««etor by th« Input lato Industry 2*- other services ( Tabi«« 10,11,  «nd 12). I 

And saong the   regression equations explaining the input and technological coeffl- L 
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e'«it« OB« fiada in ( paper) explaining the Input into ta« basic producta and a1^ 

( textllea) explaining the Input Into th« light Induatry. 

To sua up: The Inputa fro« agriculture to other aactora ara '.«portant In two caaaa 

only: for tha agri- food processing and for th« light Industry. Th« fonar Input 

coefficient dapanda on tha else of country and population density, tha lattar 

on GBP par head and is also linked with tha inputa of agricultural raw naterial into 

the textile industry ( which is one of the components of light industry aecton). 

Explanation was alao found for the input fro» agriculture into the basic products 

sector ( due to the inputs into tha paper industry) and for aerviees, but both 

coefficients are rather anali. 

3.2 Agri- food procesalnr 

The aector of agri- food prooeaatng in tha smv olassification la identical to the 

sane in'tustry in tha OTTI» classification. 

The isiTUt coefficient« in the column of agri-food processing are of different alsa. 

four coefficients are large : «12, a22» •«£ 
aad V2' tarM •*• »••11: »jg» *62 ud 

•72* 
The Taluea of the input coef fie lenta depend predoalnantly on the aise of the country 

aad population denaity. Thla appliea to tha value added coefficient ( w:*h poaltlve 

coefficient for d, but low T value) and for the input fro« service« ( also positive 

coefficient for d and better value of ?). On tk.e contrary the coefficients of d 

for the Inputs- from agriculture end the Intra- Industry Input are negative. The 

al«e of the country «pp*ara( nuaber of population) only in tha equations for 

•12 and «22 with oppoaite signs:there aeeaa- to be a shift In favour of Inputa fron 

agriculture at the expense of Intra- Induatry Inputs caused by tn% Increase In the 

aise of the country ( Tabi« 4 ), 

A »hift fro« input coefflclenta to technological coefficients did not bring profound 

changea: only the regreaalon equation for «22 ( "1th both valuea of ? rather low) 

disappeared,( Tabi« 5). 

Detailed regression equations by the 24 UHTDO industries bring very little additional 

Information. Th« input fro* aervlces sens to depend on the input fron trade, but 

the regreaalon equation includea three explanatory variablee( y,p,d) and the F valu«, 

of d la the loweet one ( Annex ). 

The analysis of the dependence of the input coefficient« on the output six doee not 

bring such additional clarity too. One cen aee th« Input fro« a«rvic«a to b« depen- 

d«nd on th« «her« of transport and coaaunleatlon , but th« F value of che coeffi- 

cient la low and the sanation disappears for the technological coefficient« ( Tables 

10 and 11). 

To aun up: Regreaalon equations for four large Input coeff;ents w«re found. The 

explanatory var'ablea are density of population and th« alz« of th« country respec- 

tively, the reeulta are rather difficult to Interpret. 



r - \ 
How-«**.«« there are only tuo Important Inputa fro« the agri- food proceaalng aectort 

!.nto agriculture and the intra- aactoral Input. Tha other Input coefficient« ara 

aaall, tha agri- food aactora delivers most of tha output to final daoand. The va- 

riation of eoae of tha Input coefficiente I« rather large ( Table 3). 

Tha explanation of theae aaall coefficiente ( the two large coeffi.ci.enta , a?i and ^ 

«22 b*** Daaa already dealt with)  HU found for tha input» into aector 

baale producta ( both for the input and technological coefficient). Thia input 

deereasaa with GDP per head ( Tablea 4 and 5). Thè regreaaion equationa for 

the 2* ÜTTTDO tnduatriaa bring no iaproveaent, there ia only one equation for the 

coaponanta of tha aector baaic producta:for non- netallic ainarala. The dataralnation 

ooaffleiant ia very high - 0.91- but the nuaber of cotmtriea with non - aero elements 

in thia call ia only 9 ( out of 30) and tha explanatory variable ia not y, but p 

( Tablea s,9 and the Annex). 

Tha regreaaion equationa axplaining tha input coaffieienta. by output aix bring three 

reeulta ( for rather non- iaportant coefficient**): tha input into the energy aector 

ia linead to tha output ahare of aft ( petroleua and gaa), tha input into the baaic 

producta aector ia linked to «12 ( aetala) and tha. input into the «erpice aector 

to 834 ( other aerrlcee). The reaulta of regreaaion anmlyaia for the input and 

technological coaff ieienta are rather similar ( Tablea 10 and 11). 

To sua up: except for the link of the agri-food proceaalng to agriculture and the 

Intra- aactoral Inputa the explanation of tha Inputa froa agri-food proceaalng to 

the othar STTTV aactora ia rather poor But thaae inputa are not very iaportant. 

$.3 Energy 

The energy sector is eoaposed of four Induatrlea: coal ainlng, petroleua and gaa, 

petroleua and coal products , electricity, gaa and water ( Table 1). 

Twe Induatrlea of the energy aector seem to be very negatively effected by the 

proceaalng of tha Input- output tablea at Bradford. Won- zero -values of value added 

( aa wail MM  of other Intermediate inputs) are available for 10 countriaa only 

in tha caae of 03- coal aining and for 8 countriaa only in the case of 04- petroleua 

and gas ( in apite of the fact, that thaae induatrlea axe contained in the original 

national daaaificatioaof the input- output tablea). Thia oaaiaaion cannot be 

axplatnad by inconaiatenciea between the original  national classifications and" 

the 0ÏÏTDO 2« industry elaaaification- such inconaiatenciea ware found for four 

countriaa only ( Table 9). This deficiency""^ t ia data affects negatively the 

analyaia of the output mix and the regreaaion analyaie of the input coefficients 

at the 24 industry level. 

It should not suprise, that the explanation of the eoapositlon of the sector by 

Industriose of the output mix) la not good. No regreaaion equationa have been found 

for the shares s, ( coal mining) and sç ( petroleum and coal products ). The share 

sü ( petroleum and gsa) depends on the share of exports of these products in Total 

exports( ;..e. on the proxy for naturel endowment). Cnly sc ( electricity, gas SEC 

water) la reasonably explslned; ¡r '.aereases w4th GLF per head, but the equation L 
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I« no doubt negatively affected by the owni.Mi.on« of the coal mining tnd petroleum 

•nd gas in 20 and 22 countriaa of the •••pia respectively. 

Tn the column of tha anargy aactor thara ara the following three large coefficients: 

a„, «83 and ayj. The other coefficients «re snail, t.ieir variation often large. 

The explanation of tha input coeffl«lenta by GDP per head, aise ->t  the country or 

population denaity did not perfoxm well- Out of the three large coefficients the 

••lue added coefficient and tha Intra- «ectoral inputs could not be explained, 

regression equation waa found only for tha inputs fro« the service sector: the 

coefficient Increases with, population density. But the corresponding t echnologicsl 

coefficient could not be explained by the regression analysis. 

Relatively good is the regression equation for the small coefficient of the input 

fro« construction  ( Tsbles 3 and 4 ). 

The regreesion analysis of tha dependence of the input coefficients on GDP per heed, 

• ¡.ze of the country and population denaity at the 2* ¡.nduatry level gave no better 

results. Kissing information for large number of countries could explain the poor 

results for industries 03- coal mining and 04 petroleum and gas- and also the negete e 

Intercepts in the regression equations.But the results are hsrdfar better for :ndus- 

tries 05 - petroleum and coal products and even for 06- electricity, gaa and water 

( Tablea 7,8,9 and the Annex). 

An attempt to explain the Input coefflclenta by output mix gave slightly better 

results. The coefficients a23, a33, s^.a^, «631 «83 
and av3 are d«B«nd«nt on 

the shares a, , «ft, Se or s6 respectively. But one should be very careful in the 

interpretation of theae results. The first two shares appear moat frequently and 

thla might be due to the fact, that two thirds of their valuea are equal %to zero. 

Parallel analysis for the technological coefficients gave different results ( Tables 

10 and 1"). 

To sum up:   the data on the energy sector are strongly biaaed by the low quality of 

the input- output  tables used for the analysis.  Consequently are  the results of 

the analysis of the dependence of the  input coefficients on either GBP per head, 

size of the country and population density or on the output mix rather poor. This, 

however,  does not prove,  thet such interrelations do not exist   in    the real world. 

There are only two Important   inputs  of energy into the other sectors: the  Intra- sec- 

toral 'nput, which was already dealt with, and the energy Input  Into the basic nroducts 

sector (   a*,). The variability of all coefficients    in the energy sector row la 

smsll  (  Table 3  ). 

The importent input coefficient  for the  input of energy into the basic products sector 

Is explslned   by GDP per head, aize of the country aa well as by population density 

(  Tablea 4  and 5  ).  This  is not suprising,  since e parallel analyais at  the  industry 
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industry lavt'. hu explained moat of tha Input coefficient« at the intersection   of rows 

of industries 03 - 06'(  energy sector) and of coluams 07 - 12 ( basic products sector). 

Very well explained are in particular the links between industries 03 and 06 ( coal and 

electricity)  on the one side and 10,  11  and 12 (  chemicals, non-metallic Binerais 

and aietals)  on the other side ( Table B and the Annex). The variability of the electri- 

city input coefficients into industries 09- 18 is exceptionally low ( TPble 7). 

These findings are supported by the analysis of the influence of the output nix. 

The energy input    into    basic products,  equipment goods and construction depends on the 

electricity    share       sg. The output mix of the receiving sectors plays, however, 

also s rather strong role.The importance of the electricity share Sg comes out 

even stronger from the analysis for the technological coefficients ( Tables 10 and 11). 

Cne can also see, that the electric:.ty share Sg appears very frequently in the 

regression eouationa    for the role of the output mix ( Table 13).It  ia positively 

correlated w¡.th GDP per head ( Table 1« ). 

To sum up:   in spite of the low quality of data on the energy sector,  and in particular 

industries 03- coal mining and 04- petroleum and gas, the«  energy inputs into 

other sector sees to be relatively well    defined- This is ovsrhelaingly due to the 

industry 06- electricity. Electricity input coefficients in the othsr industries 

have a very low variability, the share of electricity in the energy sector influences 

the values of energy inputs into other sectors -and is linked to the GDP per head. 

5.» Basic products 

The basic products sector is composed of six industries: metal ore mining,  other 

mining, paper and paper products,  chemicals  , non- metallic mineral products    and 

metals.tn 10 countries of the sample there were cîsssiflcstion inconsistencies 

for the first two  industries ( 09 ans 10), which probsbly negmtively influenced 

the results  of fhe analysis.  ( Table 5 and 9). 

The regress'on equstions  for the industry composition of the sector are relat'vely 

good. They show • positive dependence on GBP per capita for paper and paper products 

a* well ss for aetsls and a negative dependence for other mining. The size of the 

country influences positively   the share of chemicals and negmtively the share of 

other mining. The export share ( used as proxy for nstural endowment)  influences 

the shsres of the two mining industries. Only the explanation of the share of 

non- metallic mineral products is missing ( Table 1» ). 

tn the column    of the basic products sector there are four large input coefficients: 
a54» a«4<  *s¿i "a^ av4- The variability of most input coefficients is smsll  (  Table 3). 

The results of the analysis of the dependence of the input coefficients on GBP per 

he«d, size of the country and population density    sre rsther weak.    The value added 

coefficient  is negatively eoi-elated with GDP per head,  the intra- sectoral  inputs 

are positively correlated with GDP per head( but the ?- value   is rather low)   and 

the  \nputs   fron the service sector are positively correlated with populstion density. 

The last  two results,  however, do not come out   in the analysis  of the  technological 

coeff ;.cients(  Tati.es <* and  5  ). 
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The energy input Into the basic aactor was touched upon above Ln paragraph 5.3. The 

raaaona Sor tha weak reaults for the othar larga coefflclenta can ba undaratood if 

oaa looks at tha regression analysis at tha 24 Industry level In tha caaa of tntra- 

aactoral inputa, only tha inputa fro« non- metallic minerale could ba wall explained. 

Tha valu« addad coaflciant could ba explained only for induatry 07- «etal ora and 

Industry 11- non- «atallic «inarala. Cn tha othar aida, the regreaaion analyaia for 

tha transportation inputa into tha industrlea of tha basic producta aactor gava 

vary good reaults. Theae Inputa depend predominantly on the aize of the country 

and on population density. ( Tablea 7,8,9 and the Annex ). 

The anslyia of the dependence of the input coefficients In the column of the bas!.c 

producta sector has shown that two sectoral shares influence the intra- sectoral 

Inputa and the value added coefficient. Theae are s10- chemicals  and s12 - metals. 

The inpsct on theae two input coefficients is complementary, both share-: are posi- 

tivaly correlated with the intra- aectoral inputs and negatively with the value 

addad coefficient. It could be very well a consequence of differences of the 

statistical treatment of intrasectoral flowa in national input- output tablea as 

wall as of the aggregation of national tables of different size into the STTV 

clsssificstion frsmework.The analysis of tha technological coefficients has shown 

only the influence of s12 on the intrs- sectorsl flows. ( Tables 10 and 11). 

Wevertheless, the sheres of chemicals and «étais, i.e. s10 and s12 appear • rather 

frequently in the regreaaion equations . Both are poaitively correlated with 

GBP per head, and the shsre of chemicsla is also positively correlated with the 

alia of the country ( Table 14 ). 

To su« up: the reaults of the analyaia of the inputs Into the basic products sector 

did give such sst'.afactory results. Good explsnstlon wss found only for the ;nputs 

fro« services and for the vslue added coefficients. The Investigation of the role 

of the output mix has indicsted the importsnee of the scares of chemicals and of 

metsls respectively. 

In the row of the bssic products sector there ere four important inputs: 

•44, a^ç, aüg and a^j i.e the intra- aectoral inputa and inputs into the light 

industry sector, equipment goods industry sector snd into construction. The 

variation of the coefficients in the basic products row is relatively small 

( Tsble 3). 

The input into the light industry is linksd with GDP per head ( but the F- vslue 

of the regression coefficient is rsther low ); the input into the equipment goods 

sector is linked to the size of the country; the input into construction Is nega- 

tively correlsted with GDP per head. The parallel analysis of the technological coe- 

fficients has shown in the lsst esse dependence on population density ;what 

msVes the interpreation of the inputs Into construction rather difficu±t( ""ables 

4 and 5 ). 
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The regression «nal7«it at ttat 24 industry level shows, that the inputs fro« tlis 

basic products »actor to other »actor» axa   predominantly determined by inputs 

fros the following **o Industrias:  09- paper and papar products and 11- non- aetallic mine- 

ral products.    The first caae reflecta the deaand on packing satarial, the inputs 

depend positively    on GBP per capita. The second caae reflecta inputs froa the casent 
;.nduatry( building asintensnca), the level of the Input» is posi lively correlated 

to the site of the country. Both relations can be economically easily understood 

( Table 8).  tt la also interesting to note, tbst the vari abili try of the inputs 

froa 09 to other industries is relatively sasll ( Table 7 )• 

~n the explanation of inputs froa the basic producta aector to other sectors by output six 

the same two abares ss in the «xplanation of the  input atructure of the baaic producs 

•actor prevail. These are a10 - chemicals and s,-,." ****' *•U>* ««W *« ta« 
technological coefficients    confirmed f-'.s reist ion ( Table» 10 and 11). 

To sua up:  the inputs froa the baste products sector to other sector , and in parti- 

cular the important inputs, can te  -rather well explained by GDP per head, sise of the 

country on the one aide and the output ais on the other aida. In the former case 

the relation is mainly given by the inputa from the paper     and    non- metallic minerals 

industrias,  in the latter case, the shares of chemicals sad aetals play the main 

role. 

5.5 Lit* industry 

The light industry sector is composed of six OTTDO industries:  textiles, wearing 

sppsxel, wood products, printing and publishing, plastic snd rubber and metal producta. 

The explanation of the coapoeitton of thia aector ia rather good. Pour industry ahsres 

are depended on the GBP per head; two positively- printing and publishing and metal 

products-,two negatively-    textiles and wearing    spperei.l negative    dependence on 

population number waa found for the ahare of    wearing apparel.    Population density 

enters three regression equstions:  with negative aign for   textile», with positive 

• '•a for    printing snd publishing snd plastic snd rubber. Contrary to the role 

of the GDP per head 1« the role of the size of the country and of the population 

dena'.ty not eaay to understsnd ( Table 1*). 

There are five important inputs into the light  induatry:  a„çt  a„5, «55, »55 and a^; 

1.» inputa froa agriculture, baaic producta, aervieea, the tntrm- aectoral input» 

and value added. The remaining    three inputs are amali,  the variation in general 

low  (  Table  3;. 

Only three important inputs could be explained by GS" per head,  aize of the country 

or population density. No explanation waa found for the value added coefficient and 

for the intra- aectoral inputa. The explanatory variable for a,,-  and a4e 1» GBP per 
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head,  for a.c th« population d«n«lty. Th««« relation« war« confirmed by th« analysis 

for th« technologies! coefficients ( Tabi«« 4 and 5 )> 

Tha analysis at 24 industry l«v«l halp« to undaratand battar th« re«ult» at tha 

8 aactor level. Tha input» fro« agricultura ara shaped mainly by inputa Into 

Uduatrlaa 13- taxttlaa and 14- wearing appparal ( ••• alao paragraph 5.1). Th« 

Inputs fro« tha baaic producta aactor axa ahapad mainly by Input« fro« 09- papar 

and papar producta and 11- non- Bataille ainaxal producta.( Saa alao paragraph 

5.4). Tha    Input« fro«! tha aarrica aactor ar« ahapad «atnly by   trad«    and    transpor- 

tation margina,  l.a. by induatrtaa 22 and 23.  Tt l« uow«v«r difficult to undaratand, 

that    no r«gr«««ion «ouatlon was found for th« lntr«««ctoral Input« a55, a Inca at 

tha Induatry l«v«l 16 Input coafflevant« ( out of 36)  could b« «xplatned by GDP 

par haad, alza of th« country   or population danalty.    Particularly    good I« tba 

applanation of coafficlenta f.n tha row and colùwn of 16- printing and publ'ahing 

and in tha coluam of 18- ««tal product«    ( T«bl«a 7,8,9 and tha Annax). 

SOBS additional   Information of tha input «tructur« i« provided by tha analy««.« of 

th« influence of tha- output «lx. Tn th« output mix,  th« «har« of 15- wood producta, 

play«  a atreng« rola.  Tt la po«itlv«ly corr«l«t«d to valua addad coefficient and negm- 

tlyaly to tha Intra- aactoral Inputa. Thl« complementary l«p«ct( which c«n alao ba 

dua to «athodologlcal difference« In tha tr««t*«nt of flow» on the aain dligonal), 

la of llttla analytical uae, ainca no regression aquation haa been fount for the 

explanatory variable,   I.e. for a15.      Tha aquation for the Inputa fro« agriculture 

only confirms tha decisive role of th« textiles- a15. Tha input fro* tha baaic 

products sector Is shaped by   ««tal proceaalng. It d«p«nda both on the ahare 

of th« delivering Induatry   12- a«t«ls aa wall aa the «hare of the receiving industry 

18- metal products. 

How- wise there are only three inportant inputa fro« the light industry sector; «55, 

«c6 «nd ae7;   i.e.  the  intraaectoral  inputa,   inputs  into the equipment goods  sector 

and into construction ( Table 3). 

Son» of theae important coeff '.denta could be explained by   GDP per head,  size of 

the country    or population density, but the regressiotr-anslysis gave good results  for 

the other, amali coefficitnta in the row of the light  industry sector. Analyses 

of technological coefficients did not    bring any substìnti al improvement ( Tables 

4 and 5 )• 

The explanation of theae poor results can be seen in the pattern of the results of 

the  inveatigation at the 24 Industry level.  The six Industries of which the light 

industry sector    Is    coarpoaed    fall clearly Into two groupa: One group consists 

of industries  13- 15 ( textiles, wearing apparel and wood products), delivering 

aainly for tha final demand. The explantion of their intermediate inputa  into the 

other induatrie« is rather poor. The other group consists of induatries 16- 18 

( printing, plastic & rubber and «etal producta). Their intermediate Inputs 

into  the other induatriea(  and In particular the Inputa from printing and publishing) 
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er« ratbar oft an explained 07 the regression «quattone. Theee lanuta depend aatnly 

oc GOP par ha ad (for printing and publishing and aatal producta) or on tba aisa of 

tba country ( plaatic, rubbar). In tba lattar casa tba raault ia probably influanead by 

tba Inclusion of ISIC 390- otbar Cndustriaa, into industry 17- plaatic and rubbar 

( Tablas 1,7«fi,9 and tba annax). 

Tba isveatlgation of tba dapaodanea    of inputs fro« tba light industry   sactor 

on tba output nix   gara ratbar clasr rasults. Ina tuo «est iapertsnt abaras 

ara those of aatal products- a1B and of wearing apparai -a^4. Tbay both dapand 

on 60P par hsad, tba fonar poaitively and tba lattar negatively. Iba abara of 

waaring apparai is also negatively eorralatad with tba aisa of tba country 

( Tablaa 10, 11, 13 and 1*). 

To sua up:  tt was poaaibla to axplain a few inputs into the light industry 

•actor,In particular tboaa froa agricultura and froa basic products. At tba 

'ndustry lavai thasa lanuta    ara    abapad aalnly by inputs of agricultural raw 

astergala  '.nto texttlea    and by Inputs of aatala In^o aatal producta. Tba 

'.nputa froa tba light Industry   to otbar aaotors ar* non- boaoganous. Thay 

osa ba vary wall datarainad for tara« odt of tba aix industriaa foraing tba 

light industry .actor   and vary badly for tba otbar thraa industriaa. Sha 

two industriaa which ahape thaaa inputs ara 16- printing and publishing and 

16- aatal products. 

5îfr Sg^rP««^ ff?0*" 

Tba aaetor of aquipaant goods consists of two industrias: 19- saeblnary and 

20- transportation aquipaant (Tabla 1). Tba ibara of tba lattar industry 

dacraaaaa with GDP par baad ( Tabla 14). 

Tbara ara f'.ve laportant iaputa into tha aquipaant goods aaetor: a^g, a-g, ag- 

and a^g; i.e. Inputs froa baaic producta, light industry, •arrice«, the intre- 

aaetoral Inputs and value added ( Table 3 ). 

Tba attempt to explain the Input atructura by GDP par baad, alza of the country 

or population density gave rather poor rvaulta. Only the latra- sectoral inputs 

( aaong tha laportant eoafficienta) could be explained by GDP per baad, the 

result was confined by the analysis for the technological coefficient» ( Tablaa 

« and 5). 

Tba analysis at tha 24 industri level allowa to aaa the reasona for thoae dia- 

appointing raaults. lor both induatriea 19 and 20 no explanation of value 

added coefficient waa found. The inputs froa the basie products seetor could be 

explained for industries 09- paper and paper producta, 10- chaaicsls and 

11- non- aotallic minerals. The iaputa fro* tha light industry seetor could be 

explained for half of the induatriea only, the raaults confira the finding 

about tba non- boaogenity of the output of tbia aector. Aaong the iaputa froa 

1 
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fro« the aervlce aactor, only the transportation Inputa were explained ( Tablea 7,8,9 

tad annex). 
i 

The analyaia of the I«pact or the output nix baa ahown, that tort« iaporcant \nputs 

Into th« equipment gooda aaetor can ba explained by tha output «lx of tha d«l:ver:.ng 

aactor«. taputa fro« tha aaetor of b««lc producta dapand on tha aharaa «10 and s12 

( eaeaécsl« and natala- aaa alao paragraph 5-*). input« fron tha light Industry on 

a14 and a16 ( wearing apparali and printing and publishing- aaa alao paragraph 

5.5 ) and Input« fro« tha aervlce aactor en a22 ( trada). Tha parallal analysis 

for tha tachnologleal coafflctanta bring« ainilar raaulta, tha only changa ia 

tha rola of tha ahaxa s10/ ( nachinery), which explaina tha inputa fro« basic product« 

and ««i-vlce aaetor« ( Tablaa 10 and 11). 

To ana up: tha explanation of tha input atructura of tha equipment gooda aactor by 

GDP par haad, alse of the country or population density i« rather weak, but the 

explanation by tha output «ix of certain dellevering aactor« givea relatively 

good reaulta. 

Tha Inputa fro« th« equipment food« industry to other eeeter« ere not important ( only 

tha Intr«- aeetoral input coefficient a6g la large). Heverthele««, «oat of the aaall 

coeffIdeata In the row of the equipment gooda aector( and alao aoat avail correapon- 

dlng technological coefficient« ) can be very wall explained by regreaalon equation«. 

The «oat frequent-, explanatory- variable la GBP per head. Thla reflecta tha growing 

'.•portance of équipaient «alntenance In the proceae of economic development ( Tables 

4 and 5 ). 
Parallel analyaia at tha Induatry level «how», that thla applica «alnly to induatry 19- 

•aehinery ( Tablea 8,9 and annex). 

The attempt to explain the Inputa from the equlpemnt gooda sector Into the other sectors 

gave good reaulta only for energy( the explanatory share la the »^ , i.e. coal, which 

ia a dubious Indicator- see paragraph 5-3), baaic products ( the explanatory variable 

la a11 , which cannot be explained by GDP per head, size of tte country or population 

density) and aervicea ( the explanatory variable ia s^-  transport). Only the last 

interrelation «altea aenae ( Tablea 10,11 and 14). 

To aua up: the dellverlea fro« the équipaient gooda sector to other sectors are not 

very Important, but can be eaally explained by the GDP per head. They reflect the 

increaae of the importance of repelr« and maintenance of plant and «»chlnery 

In the process of eeonoalc development. 

5.7 Conatruction 

Tha aactor conatruction in the SIKV classification ia identical to the induatry 2"- 

conatructlon in tha UÏTIDC clarification. 

There are four important inputa into conatruction: a47,*57,a87 ud i^ ; i.s. inputs 

fro« baaic producta, light induatry , aervicea and value added.( Table )). 
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Only oat iaportant input coefficient could be explained by regreaaton to SOP 

per bead: a47. It la negatively related to the par capita tneoae, tata relation waa 

confirmad by the aaalyala for tao technological coefficiente ( Tablea 4 and 5 ). 

Parallel aaalysis at the 24 Industry level shows, that thla ia due to aiailar regre- 

aa;.oa for iaputa froa other «intag end paper, but suprlatngly, not froa nos- aetallie 

m'.nerala. The Inputa froa induatrlea forming the light Induatry aeotor ahow the 

non- hoaofcenity again ( aee alao paragraph 5.5) the lavata froa the equipment gooda . 

aeetor are determined for 19- machinery ( Tablea 7,8,9 and annex ). 

The re aulta of aaalyala of the role of the output alx are equally poor. Again, expla- 

nation of a aingle important coefficient , of a4- was found. Ita -value ia again 

strongly determined by the share of paper and paper products- s10. This relation ia 

not eaay to interpret ( -ablee 10 and 11). 

To aum up: the explanation of the input structure of the sector construction is rather 

poor. Only one iaportant input, that froa the baaie producta aeotor, could be explained, 

but even thia explanation la not easy to interpret. 

The Inputs froa construction into the other aectora are, m general, not iaportant. Even 

the '.atra- aectoral inputs are , compared to other sectors, rather sasll, but this 
r.a probsbly the consequence of the lee* of sore detailed claaalficatiou of the cons- 

truction sector '.a aost input- output tablea ( Table 3). 

Heverthelesa,aoat inputa froa construction Into the other aectora could be well 

explained by the regreasion analyaia, and in particular by the level of GDP per 

heed. Parallel analysis for the technological coefficiente confiras these resulta 

( Tablee 4 and 5). Aaalyala of the saae relation at the industry level runa ta 

the saae direction ( Tablea 7,8,9 end annex). The explanation ia the asae aa for 

the equipment gooda aeetor, the reaulta ahow the increasing importance of building 

nainteaence at higher lévela of economic developaent. 

The attempt to explain the inputa froa coaatructioa by output alx gave auch worse 

resulta ( regressione sxe, of course, ex ante excluded for a?1, a^ end a??). 

The delieveriea to the basic producta aeetor depead oa the share s? - aetal ore 

ainlag and a10 - cheaicalsi the foraer share ta rather dubioua due to large auaber 

of eggregation isconaiatencies ( Table 8); the Inputa Into the eerrice aeetor on >24 - 

o*her services (Tablea 10 and 11). 

:t a eesy to rum the results: the Inputa froa the construction aeetor to other 

sector« ere not very iaportant, but can be eeally explained by regreasion to 

GD? per heed. 

5.8 Services 

The service aeetor ia composed of three industries: 22- trade, 23- treeportation end 

communication end 24- other services-. The coapoaition of the cervice eector cen be 

quite well expleined by the size of the country: the share of transportation and 
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communication, la Increaalng with the alza of tha country »t the axpanaa of the 

aharaa of tTada and other eervlcea. Tha ahart of trad« la alai, negatively ralattd 

to tha ODP par haad ( Tabla 14). 

Tha only tuo Important Inputa Into the aervlce aactor ar« the Intra- aectorel inputa 

and tha value added, all other Inputa are aaall, but have a relatively low variation. 

Tha value added coefficient la alaoat a conatant ( Table 5). 

But tha regreaaion analyala allowa to explain tha valuea of tha aaall Input coe- 

fflclanta only, the prevalila« explanatory varlablea are aise of the country and 

ODP par head.parallel analyala for tha technological coefficiente bringe a 

good explanation for tha Intrai-aectoral inputa and atraaaea tha importance of the 

alaa of tha country aa explanatory variable ( îablea 4 and 5). 

Regreaaion analyala at tha induatry level helpa to understand tha reault at the 

aectoral lavai. Tmanaport and coaamnicatlona ta both reaponaible for the good 

raaulta for the Intaraadiate Inputa and for tha bed reault for tha value added. 

Tn the lattar cu. an aaaumptlon of conatancy culi b. good hypotna.l.( Table. 8,9 and asna«) 

An attempt to explain tha Inputa into tha aervlce aactor by output mix gave »tallar 

raaulta: good »quatlona for the aaall coefflctenta, bad equattona for the tuo 

laportant ooefflclenta. Only the technological coefficient for the Intra- aectoral 

flowa can be explained ( but the ? value ia rather low). The output alx is in 

aoat eaaaa repreaented either by a3; - tranaport and coaaunlcationa or by »2n " 

other aarvieea ( Tablea 10 and 11). 

To aua up: tha laportant inputa into the aervlce aactor cannot be explained, the 

leaa important inputa can be eaaily explained by GDP per head, ai2a of the country 

aa wall aa by tha aharaa of tranaport and coaaunlcationa or of other a.rvic... 

All Inputa of the acrvice aactor to the other eectora are important, the average values 

of the input coefficienta in tha aervlce «ector row are in the interval between 

0.075 ( agriculture) to 0.135 ( light induatry). Their variation ia r.th.r aaall 

( Table 3). 

Five of theaa Input coefficienta can be explained by regreaaion analysa, the predo- 

ainant explanatory variable la population denalty. A parallel analyais of technolo- 

gical coefficienta gave, however, auch leaa aatiafactory raaulta. ( ^ables 4 and 5). 

The reeaona of tha raaulta of tha analyala at the aectoral level can be found ia 

the reaulta of the tnveatigatlon at the Induatry level. The beat explanation was 

found for the Inputa of 23- tTanaportatlon and communication ( 18 coefficients out 

of 24). Theaa coefficienta are atrongly dependend both on GDP per head and the popu- 

lation denalty ( -ablea 7,8,9 

Tha attaapt to explain the Inputa froa the aervice aeetor gave reaulta, which ars 

only partly good. Tha aharaa of 22 ( trade) and 23 ( tranaportation and coaaunlcation; 

prevail, the ahare of 24( other aarvieea)playa no role either for the Input or for 

the technological coefficienta ( x'ablea 10 and 11). 

1 
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To sua up: the inputs froa eervieee to the other aactora can be relatively wall 

explained 07 the population density, leaa wall by the output alz. In both easea 

tha transportation and coaaunlcatton playa aa iaporeant rola, 

5.9 Valúa added 

All value added coefficiente ara iaportant coeffieienta. Their-   average Taluaa rane* 

froa    0.226 (  afri- food processing ) to 0.769 (  aarrleaa).    Thair variation la 

very aaall ( labia 3). 

Tba aaall Tart at Ion aight ba ona of the reasons, why tha attaapta to axplaln the 

valu« addad coafftctanta by-various regrssaios aquation cara results which ara 

not Tory satisfactory and which alao aake tha usa of tha technological coafficlaata 

atrficult ( Taluaa of taohnolocteal coaffieienta can ba dataalnad only If tha Talue 

addad eoeffieienta are known.). 

Tha raaulta of caleulationa ware already dealt with in paragraphs 5.1    - 5. 6, but 

will ba briefly suaaarixed again. 

a^    (agriculture )  :  the vJlue of the coefficient is decreasing with GDF par head 

and alao with population density ( Table «). 

•v2 C  agri- food prooaaaing): the value of the coefficient la  increasing with 

population density ( Table #). 

• - (  energy): the Talue of the coefficient ia increeaia% <«lth the ahsra of Industry 

4— petroleua and gaa ( Table 10). The Talue added coefficient of Industry 4 dependa 

on tha aise of tha country    ( Annex ). 

•^    ( basic products): tha Talue of tha coefficient la doeraaassg with &BF per 

head ( Table 4)      and alao with the afaaraa of industries 10 - ohaaicala and 

12- natala. The Talue of the coefficient at the Industry lerel could be 

deteralned only for Industries ?- aetal ore sining and 11- non- »stallie «inarai 

producta   ( Annex ). 
aTe    ( light industry)  :the Talue of the coefficient   depends on the share of industry 

15- wood producta ( Table 10). Tha ahare of Industry 15 in sector 5 could not 

be explained ( Table 14). At the industry level, the Talue added coefficients 

could be explained only for industries 15- wood producta and 17-plaatic and 

rubber products. They depend both on the sisa of the country, the latter coeffi- 

cient dependa alao on population density    ( Annex ). 

*v€      " •auiP**nt goods  industry): Ho explanation of the value added coefficients both 

st the sectorsl and industry 1«TO1 waa found. 

( construction): Ifo explanation of the Talue addad coefficient waa found. 

( aervieea):  So explanation of the Talue added coefficient at the aectoral level 

waa    found. At the industry ltvel, value added coefficients for 22- trade and 

24 . other aervieea could be explained. , They both dependí negatively)  on the 

size of the country, the latter coefficient depends alao( negatively)  oc 

GDP per head.C Annex). The vrrv aaall variation of a^g allowa the hypothesis, 

that the velue added coefficient ia alaoat constant. 

1 

•v? 
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6. Very tentative conclu«4-on« 

Tha variability of Input- output coefficient« waa inveattgated for a ««pi« of JO 

count*** which differ ta the level of economic development ( aeaaured by GDP per 

capita) alae ( maaaured by ih« number of population)and population denalty ( tabla 2) 

National Input- output tabla., adjuatad at the Bradford Univerelty to the 1970 output 

level«, ware tha only aourca of data. Thaaa tablea »ara aggregated flrat into a 

2*- laduatry fraaework and , la tha naxt at-p, late a 8- aactor SOTT framework 

( Tabla 1). Batalla about tha adjuat»«nt procaduraa carried out at Bradford ara not 

known, tha quality of data la probably not Tory food ( at laaat of tha data on 

tuo laduatrtea of tha energy aactor). 

In eptte of tha problematic data quality the inveetlgatlon provided aeveral interee- 

ting and raaaonabl result«. Since, honker, a «tallar inveetlgatlon for a stallar «et 

of data waa never carried out, it 1« difficult to eases how good and «.«portant theae 

reaulta are. 

The input coefficiente of tha 8- aectora STT7 input- output table are of d'.fferen* 

atsa and eaa be divided into the following three groupa: into 26 " large", 18 " aed'.u-i 

aiae-and 28 " amali" coafflctenta ( Table 3). The large coefficiente are concéntrete* 

in three parta of the STKV table: On the aain diagonal, in the row of the «ervice aactor 

and tn the value added row. The reaatatag large coefftctenta allow to locate the following 

important lataraectoral relatione: (i) betveen agriculture and «grl-food proceaalng- 

«.,2 and a21;(ii) between agriculture and the light tnduatry- a15( tn fact a link to 

tnduatry 13- textllea) ¡ (iti) between energy and baalc products- a^; (iv) between 

baalc producta on the one aide and light tnduatry( in fact a link between metala and 

metal producta), equipment good« and conatruction on the other eida- a45, aft6 and «47. 

The following reaulta are of certain interest: 

A* The variability of the-. input coefficient i« decreaalng with their sU«. rt is very 

low for the value added coefficiente, and in particular for the value added coefficient 

of the eervico eector, which can be held for conatant. The variability of input coeffi- 

cient« «t the 2« induetry level i« very low for the input« of tnduatry 06- electricity 

into the other induetriee- the electricity input coefficient« c»n be held for e V'.nd 

of " technological conatant". Thi« i« «l«o true, but to leeaer degree' , for input« 

froa induatrlee o9- paper and paper producta and 10- chemicals ( Tablea 3 and 7). 

B. i number of coefftctenta can be explained by GDP per capita, size of the country 

or popul«tton density. Thi« i» in particular true tn the following c«aes: 

1. GSP per capita: 

(t) The need for aatntenance and repeire of fixed capital is tncreaiUng with GD? 

per capita. Conaequently, the taputa from aectora equipment goods( and tn particular 

from industry 19- machinery) tato other aectora are increaaing with GDP per capita. 

(it) The input« froa the sector basic products to other sectors are increasing 
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with GOP par espita, Thia ia aataly due to iaduatr'èa OÇy- papar and papar producta 

and 12» «átala. Isputa fro« theae iadustriea iato the otbar Indus«?* ea inereaae 

with GBP par oapita, the aaaw ia tra« Tor tba «harta of theae iaduatriaa on tha 

output alz ( Tablea 3 and 14). 

di'.) The interaedlate input« Into «grteulture tsjreaa«, taa relue addad( iaput) 

coefficient daeraaaaa with SUP par capita ( Tabla 4). 

(IT) Taa pattern oí tha light industry »actor chingos: taa aharaa of iadaatriaa 16- 

prlatlnc and publiahiac a&d 18- aatal producta lacrease, tha aharaa of iadaatriaa 

15- taxtUaa aad 1«- wearing apparai daeraaaa with GDP par eapita. Tha iaputa froa 

tha foraer two iadaatriaa iato tha othar iadaatriaa laeraaaa with GOP par capita 

( Tabla« 8 aad 14). 

2. Slza of tha com.wry: 

(i) Tha iaputa tato tha aarrlee aector tnoraaaa with tha aisa of tha country. This 

'.« «ainly dua to tha iaputa iato 23« tranaportation. Tha patta» of tha output aiz 

alao ohaagaa, tha abara of traaporation ineraaaaa with tha aia» of tha country at 

tha «xpeao« of both 22- trada aad 24- otbar aarrtcaa.C Sabloa 4,8 and 14). 

Ci) Tha '.sputa froa tha industry 11- non- aetallle aiaarala ( aatnly eaaant) 

into othar industri«« inervas« with tha aisa of tha country. Tha aaaa ia trua, to 

a lasaar degree, for iaduatry 15- plastic 4 rubbar( incluslT« othar aaaufaeturtng). 

Th« lattsr ralatioa cannot ba so aaslly  interpreted ( iable 8). 

3. Population daaaity 

(I) Tha iaputa froa tha aerriee aaetor tato «oat othar aaetors laeraaaa with papulatioa 

daaaity. Thti ralatioa holds alao for tha tara« iadaatriaa of which tha aarriea 

aaetor ia eoapoaad. ( tablea 4 and 8). 

C. X auabar of coafflciaata dapaad on tha output aix. Tha followiag caaaa ara of 

iataraat: 

(I) la tha «aergy aaetor, tha abara of 06- electricity influencée the iaput» froa 

tha «aergy aaetor iato other aaetor. Thia al«ht ba due to the relatiye atabillty of 

tha energy input  coefflclenta.( Tables ?,10 aad 14). 

C:\) Za  tha baaic product aaetor, tha »hart of 12- ««tala baa atrong iapact both on the 
: sputa into and the output« froa thia a«etor( Tablaa 10 and 14). 

('.'.'.) tn tha l;.ght induatry aector , the abara of 18- aatal producta bas a rtrong 

'.»pact on the iaputa fro« the aaetor to other aeetora( Tablaa 10 and 14). 

L 
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-    a*«...!« .«««tioM for th« iMut co.mci.nt. for tat   2* qnpo tadftrtf Jai 

Acrieultur«, A«ri- food proooaaia« 

lo«     Colua» Intareapt       GDP por hood 

01 
02 

03 
0* 

05 
0C 
07 
OS 

09 
10 
11 

12 

13 
1* 

15 
16 

17 
ta 
19 
20 

21 

22 

23 
2« 

01 
02 
03 

0* 

05 
06 

07 
08 

09 
10 
11 

12 

13 
1* 

15 
16 

17 
18 

19 
20 
21 
22 

23 
2* 

L 

01 

02 

0.007 
-0.000 

0.001 

0.015 
-0.001 

0.001 

Population Population danaity 

0.033 (1*) 
0.000 (3*) 

0.002 (1%) 

0.008 (5*) 
0.001  (1«) 

0.036 (5») 

0.008 (10*) 

-0.000 0.000 (1%) 

-0.002 
0.002 

0.003 (5*) 
0.004 (5%) 

- - 

0.000 

0.029 
0.010 
0.010 

0.005 (1*) 

0.009 (5») 

- 0.066 (1*) 
0.008 (HÍ) 

0.338 

O.157 

- 0.588 (5*) 
-0.203 (10») 

-0.097 (3*) 
-0.030 (10» 

0.001  (5») 0.020 (5»)       0.005 (1*) 

0.006 

0.001 

-0.002 (10%) 
- 0.004 (1») 

O.OOO 

0.609 
0.001 

0.001  (1*) 

0.001  (10») 

0.020 (1») 
0.007 (10») 
0.006 (1») 

0.002 

0.107 

0.001   (10») 

-0.026 (1») -O.19O (1*) 0.044.(10») 

0.37 

O.15 

0.53 

0.14 

0.26 

O.31 

O.17 
0.18 

0.27 
O.49 

O.19 
0.18 

0.27 
0.16 

0.68 

0.12 
0.64 

0.43 

0.11 

0.42 

0.10 
0.29 



r Asan ( eont) 

Bow     Coluaa 

01 

02 
03 
0* 
05 
06 
07 
OS 

09 
10 
11 

12 

13 
1* 

15 
1« 
17 
16 
19 
20 
2*1 
22 
23 
24 

C3 

-   93   - 

Coal lining , Potrolou ad **, 

Int«re«pt       asp per aoa4        Population   Popolati« oaaaitj 

-0.010 0.013 (5%) 0.152 (1%) 

-0.000 O.OOO (10*) _ 
-0.000 O.OOO (5») - 

-0.002 0.001  (1*) 0.066 (1*) 

-0.000 O.OOO (10») - 

-0.000 0.000 (3») I 
0.000 0.063 (1*) 

- 

-0.001 0.00* (5*) 
- 

-0.006. - 0.072 (*») 

1 

0.20 

0.10 
0.19 

0.89 

0.10 

0.16 
0.64 

0.1? 

0.79 

L 

01 
02 
03 
0* 

05 
06 
07 
06 
09 
10 
11 
12 
13 
1* 

15 
16 

17 
16 
19 

20 
21 

22 

23 
2« 

04 

-0.003 

-0.003 

O.I53 

O.I53 

O.92 

O.92 



• t 





1.0 ' 8     II -> . 

122 

I.I 
120 

1.25 •4   11.6 

VI: i I' !•>    I'l   .'M I I I M .f\    •[     !       I f'.l- 
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( ooat. 2    p«trol«a and eoal producta, ÜMtrlolty, gu «id ««tor 

Calws        Iataroopt       W por to«!        Mpolatlda   V«f«l«tl«B 6aa»tty 

01         05 

02 -0.000 0.001 (108) - - O.13 

0} 0.002 0.009 (10») - - O.10 

0« 0.030 ,. 0.532 (1») ., 0;31 
05 - - . «, 
OS - • . 

07 - - . 

08 - - . 

09 -0.002 0.00% (*») . m 0.10 
10 - - . _ 
11 0.001 - 0.080 («) • 0.58 
12 - - . m _ 

13 - - . 
14 - - _ . 

15 - - . _ 
1« -0.000 0.002 (1«) . _ 0.12 
1? -0.000 - 0.08» (1%) T 0.63 
1§ -0.001 - 0.208 (1*) 0.017 (1») 0.57 
19 - - • m 

» - . • 
21 - - . m 

aa - . . 

n • - m 

2« - - - - - 

01        06 -0.000 ou ooo CK») — . 
O.13 

02 - - - . m 

05 0.018 - 0.200 (5») - 0.20 
0« - - - . 

05 0.051 -0.012 (5») - 0.381 (5») 0.26 
08 - - - _ 

07 - - - • 

08 - - - „ 
09 - - - 

10 0.002 - - 0.0U8 (1») 0.8« 
11 - - - - 

12 - - - • 

15 - - - . 
1* - - - _ 

15 - - - _ 

16 0.001 0.000 (|K) . _ 0.2- 
17 - - - . 

18 - - . . 

19 0.01» - - 0.009 (108) 0.10 
20 - - - . 

21 0.00* 0.012 (5») - . 0.-8 
22 - - . » 

23 0.008 0.303 (1») - _ C.12 
2* - . _ 



L 
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AM« ( coat. ">        H«tal en mialag , Other alslac 

01 

• .«It, 1* 

01 07 
02 .... 
05 .... 
0» - 
05 0.051             -0.011 (J*)                 -                         -                                0.20 
0» --.. 
07 -0.005                0.0*1 (10»)                -                          -                                  0.07 
Of .... 
09 - 
10 - 
11 -0.00» 0.005 (•»)              O.Ott (1»)         -                               0.Ì5 
12 0.002 0.002 (10»)               -                         -                                0.07 
15 -                                                                   .        - 
* - 
15 .... 
1« 0.000               0.000 (X»)               .                         .                                 0.07 
1? o.ooo             -                   0.005 <*)      -                      o.ao 
* - 
If          . -              - 

ÍI -0.0M - 5.5» <1») - 0.90 
2* - 

05 • « 
0* - • — 

05 o.ôaa -0.001 (1«) — 

0« - • 
07 - . 
Ot . • 
09 . . _ 
10 - - „ 
11 0.001 - 0.05* (1») 
12 - • m 

15 - . — 

14 

15 
0.000 - 0.910 (1») 

- - .. 
1« -0.000 0.001 (10») • 
17 
1« 

0.000 - 0.0*1 (1») 
- — _ 

I? _ _ . 
20 . » 
21 _ — 

22 - - 
25 0.015 - o.7«ax(*) 
2* 0.0-17 • 

0.07 

O.49 

0.2t 

0.10 
0.71 

0.57 
O.Oif (5») 0.15 



L 
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Aamx ( eont)     pq», Md pipM, pr0duoti, Ch«alo«lc 

*ow     Coluae        Iat«r«»pt       OOF pw toaé        fef«latlM   f«y«l«tt«i êtmitj 

01       09 0.005 O.O19 (5») 
- 

0.16 
03 - - - «, 
03 
0« 

0.001 0.063 (1») - 0.67 

05 
0« 

0.019 -0.004 (10») - - 0.11 

07 • 

M 

09 • m 

m 

10 
11 

0.035 - 0.1» ("») - 0.32 

12 . . 

15 - . 
14 - • 

15 - . 
1« 

17 
0.003 0.003 00») - - 0.10 

it 0.003 0.003 (10») _ 0.12 
19 0.005 0.003 (5»> • 0.005 <3»> 0.21 sc 0.001 0.001 (1«) . «, 0.10 
M 0.001 0.003 (3») - • 0.20 32 
35 
34 

0.057 
0.034 

0.096 - 
- 

0.04« (3») 

0.016 C5») 
0.016 (10») 

O.17 
O.19 
0.12 

01        io 
03 • 
03 
04 

0.001 - 0.016 (5») - O.17 

05 
~ - - 

06 

07 
0.009 0.010 (1%) - - 0.37 

OS » 

09 . - 

10 • - 

11 

13 
0.007 0.093 (1») - • 0.*5 

13 " • - - 

14 ~ - 

•>5 

16 
0.004 - 0.019 (10») 0.12 

17 

18 

19 

30 

0.001 0.003 (1*) 0.090 (1») 
~ 

0.36 
0.001 0.006 (1%) - 0.030 (1») 0.67 
0.001 0.003 (1») - 0.004 (5») O.29 

21 
22 

23 
2« 

0.000 
0.0C1 

0.053 

0.001  (10#) 
0.003 (1») - 

0.050 (5») 

O.11 
0.26 
0.20 

O.O13   . 0.007 <5») - O.O13 (5») 0.26 
0.0*7 - 0.030 (5») 0.19 
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Asna* ( eoa*.)     lea-aatallU alaaral producta,  Katala 

Bow     Coluaa Iataroast       GST a« m Umity Ia 

L 

01         11 

02 -0.001 - 0.056 (1») - 0.91 
03 0.005 - 0.038 (5») - 0.15 
0« - - - - _ 
05 - ., - _ . 
0« 0.024 - - '.009 (10») 0.12 
07 - - - . . 
01 0.0*3 -0.011 (10») - . 0.12 
09 0.015 - - 0.011 (1») 0.28 
10 • - . • . 
11 O.OH 0.015 (10») . . 0.10 
12 - - - . . 

13 0.001 - 0.0*5 (1%) • 0.** 
1* - - - « • 
15 0.002 0.001  (5») • 0.003 (5») 0.2* 
1« -0.000 0.002 (1*) - - 0.31 
1? 0.002 - 0.085 (1») - 0.85 
« 0.000 0.002 (5») 0.08i (1») - 0.83 
1* 0.00* 0.00* (10») 0.078 (1») 0.012 (1») 0.4C 
30 - - - • • 
fi 0.00* • 0.2*9 (1») . 0.70 
n - • • • . 
29 0.0*3 - 0.2*0.(1*) _ 0.28 
2» - - - .- - 

01        12 m m 

02 - - . . • 

03 -0.000 - 0.080 (1») • 0.79 
0* - - - • • 

05 - - - • . 
06 0.012 0.009 (1») - 0.013 (5») 0.31 
07 - - - - . 

OS - - • • . 

09 - - - _ • 
10 0.005 0.003 <10») - - 0.10 
11 -0.001 0.003 (1») 0.037 (1») - 0.*2 
12 - - - • • 

13 - - . - . 
1* - - - - . 
15 - - - . • 
i* 0.000 3.001 (5») - - 0.21 
17 0.001 - 0.031 (1») - 0.65 
18 - - - . . 

19 0.00* 0.010 (1») - - 0.25 
20 0.003 - - 0.01* (1») 0.30 
21 - - . • „ 
22 - - . _ «, 
23 0.028 0.170 (1%; - - 0.22 
2* 0.02* - - 0.083 (1») 0.5» 
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Au« ( cpnt. )T»xtil«B, Waariag apparai 

Coluan Iataraapt       60F par haad 

01 

02 

03 
0* 
05 
0« 

«7 
OS 
09 
10 
11 
12 

13 
1* 

15 
1« 

17 
it 

1* 
20 
21 
22 
25 
2* 

13 0.128 -0.03« (5») 

0.000 

0.002 

0.000 

-0.001 

0.001 

0.002 
0.05* 
0.016 

0.002 (3*) 

0.00* (10*> 

0.002 (1») 

0.002 (10») 

Ó.023    (1%) 

Tapalattaa   Tapulatlae. émmXtj 

0.005 (1%) 

o.ooa c*) 

0.005 cm) 

0.0** (5») 

0.1* 

C.22 

0.39 

0.*0 

0.11 

0.22 

0.10 

0.17 
0.*1 

1 

L 

01 
02 

03 
0* 
0« 
06 
07 
OS 

09 
10 
11 
12 
13 
1* 
15 
16 
17 
ii 
19 
20 
21 
22 
23 
2« 

1* 0.019 0.310 (1») 0.31 

0.007 

-0.000 

0.080 

0.003 

0.000 

0.133 

0.03* 

0.002 (1%) 

-0.033 (5») 

0.00* (5%) 0.16 

0.032 (HO - 0.7* 

0.322 (1») 
- 

0.27 

0.00* (1»} 0.35 

- . 0.2* 
— - d« 
- - . 
- O-.023 (10») 0.10 



L 
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{ «o*t.i       Wood protesta, ftriatlaf «ad pvbllaslac 

Ini      Cali MB        lavanaat 02» jwr kMi HpaiatlaB fapaUt&aa «aaatty I2 

01       15 m 

02 - - • 
09 - - . 
0* - - • 
05 - - . 
0* - - • — 

07 - - . m 

OS - • . 
Of 
10 

-0.001 0.003 (1%) - - 0.3* 

11 

12 
"0.000 0.001 cm) 0.03S (1») - 0.7* 

U - - m 

1« - - . m 

IS - - • m 

1« •0.000 0.001  (1%) . _ 0.37 
1? 
it 

0.007 
: 

0.0*3 (3») - 0.1« 

1f - - .. — 

30 

ti 
0.001 0.001  (10») - - 0.10 

» - . — 

29 
2« 

0.02t 

- - 
0.021 (1») 0.27 

01       1« 
02 - .- • . 
05 -0.000 0.001  (1«) • s 0.12 
0* 
05 

ft 
_ 

Of - . m 

07 - . _ 
ot - . m 

0» - . „ ,m 

10 - .- . _ 
11 

12 
-0.000 O.O17 (1») - O.91 

13 0.001 - 0.007 (10») • 0.10 
14 0.000 0.001  (to») • . 0.11 
IS 0.000 - 0.000 (1») — 0.*7 
1* 0.010 0.020 (9») • m 0.16 
17 - . 
H - - • 2 
li 0.00* - - 0¿007 (1») 0.3* 
20 0.000 0.001   (10») - « 0.12 
21 0.000 0.002 (3») - • 0.20 
22 0.061 -0.017 <10») . 0.12 
23 
2« 

0.007 0.007 (1»; - - 0.25 

1 

I 



L 
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( coat.)    Fioatto «ad «bo« product«, Hctal producta 

Urn Coluan         Iat«roo»t       OOP f«r tea«        fepaUtlas   *«B«1««1« UmHtj Ia 

01 1? 

02 -0.000 - 0.072 (1*)           -                                0.86 
03 0.000 - 0.012 (1»)           -                                0.46 
0* - - 
05 - - 
0« - - 

07 - » 
01 . .                             - 

09 0.002 0.007 (1%) 0.094 (10*)         -                               0.40 
10 0.091 0.011 (10*) .                        .                                0.11 
11 

12 0.007 0.004 (10»)                -                         -                                 0.11 
15 
14 

15 
11 0.002 0.002 (5*) -                        -                                0.15 

1 

2* 

0.002 0.007 (1%) 0.05* (10*) - 
0.051 0.011 (10*) - - 

0.007 0.004 (10*) 
- 

- 

0.002 0.002 (5*) - 
- 

-0.001 0.005 (1*) 0.111 (m) _ 
-0.003 0.006 (1*) 0.123 (1*) - 

-0.00S 0.004 (3*) 0.355 (1*> • 

0.102 -0.021 (5*) - 0.071 (1*) 
0.013 - 0.145 (1*) 0.011 (1*) 
0.041 - - 0.053 (H) 

17 

*• -cool 0.005 (1*) 0.111 (m) - 0.43 
19 -0.003 0.001 (1*) 0.123 (1*) - 0.13 
20 

21 -0.001 0.004 (9*) 0.355 (i*> - 0.19 
« 0.102 -0.021 (5*) - 0.071 (1*)                  0.31 
*5 0.013 - 0.145 (1*) 0.011 (H)                  0.74 

0.011 
-0.001 0.001 (1*) 0.040 (1*) 

0.006 (10*) 

0.000 0.000 (10*) - - 

•0.000 
0.00« 
0.016 
0.002 

0.001  (1*) 

0.017 (10*) 
0.007 (1*) 

0.033 (1*) 

0.011 (3») 

0.016 
- 

0.014 (5*) 

0.51 

01 18 - - 
02 - - 

09 0.001 - 0.011 (10*) - 0.12 
04 - 

05 '- - 
01 - - - 
07                                    - 
01 - 

09 
10 
11 
12 
13 
1« 

15 
16 

17 
11 

19 
20 
21 
22 

23 
24 

0.12 
0.71 

0.10 

0.35 
0.25 
0.13 
0.27 

0.1b 



L 
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( eoat.)       KMfctaa*7, Xrtaapert «quip-rat 

CAIIHB Iatarttpt       OUT par b»mà topulattM   VapaUtl« éaatty l2 

1 
01 19 - 
02 - 
03 - 
0« - 

•05 - - - 
0* - 
07 - 
02 - . 
09 0.003 0.0O2 (100) 
10 0.011 
11 0.00» - 0.03« (1») 
12 - 

13 - 
14 - 

13 - 
1« 

17 
1« 

1f 
20 
21 
22 
29 
24 

01 20 
02 - 

03 - 
0* - 
03 - 
* - 
07 - 

<* - 

03 0.000              0.001  (1%) 
10 . 

0.11 
0.022 (1*) 0,« 

0.33 

0.000 0.002 (1«) - 
0.010 - 0.03* (3») 
0.003 O.OI7 (DI) . 
0.033 0.01« (10») • 

-0.001 0.003 (3») . 
0.001 0.003 (3») - 

0.011 0.003 (10») 

11 0.002 
1* 0.030 
13 - 
14 . 
15 - 
1é -0.000             0.001  (1») 
17 0.044          -0.013 (3») 
1i 0*000             0.020 (1%) 
1* - 
*0 - 
21 -0.000          0.003 (1») 
» - 
'5 0.011 
2* - 

0.071 (1») 
0.211  (10») 

0.22 
0,18 

0.33 
0.11 

0.21 
0.1« 

0.11 

0.42 

* 0.71 
- 0.11 
- • 
- - 
- . 

0.002 (1») 0.4« 
- 0.1« 
- 0.24 
- - 
- - 
- 0.30 
- • 

0.010 CW) 0.23 
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L 

( eoat.)      Cosatroetioa, Srada 

Urn      Call an        Iatavaapt SOT par kaaa »malati« raaalatlaa daaaity I2 

01          21 

02 - - _ 
09 - - _ „ 
0« - - - _ 
05 0,009 - - 0.003 (10») 0.10 
06 0.002 - - 0.002 (1») 0.35 
07 - - - _ 
at 0.059 -0.010 (10») . _ 0.12 
09 "0.000 0.001 (1%) - • O.43 
10 - - . — 

11 ' - - a 

12 0.052 - O.139 (3») _ 0.16 
U - - _ m 

1* - - _ 
15 - - . _ 
1« 0.000 0.001  (1)1) - . 0.29 
1? 0.004 - 0.078 (1») . O.54 
1« 0.022 0.008 (10*) - 9.020 (1%) 0.25 
if O.OI5 0.008 (1*) - _ 0.24 
» - - . 
21 - . • 
22 - • m 

29 - . m 

24 «• - - - - 

01       22 
02 - - _ 
05 
04 

-0.000 0.000 (10») - - 0.09 

05 „ 
OS 

07 
— - 

08 ." - 

09 
10 

0.002 0.004 (1») - - 0.36 

11 
- - - 

12 
- - - 

13 " - - 

1* - - 

15 
— - 

16 

1? 
0.002 0.004 (3») - - ft-19 

H 
19 

0.000 0.000 (5»> - • O.13 

20 
21 

0.002 0.003 (5») - - O.13 

?2 . 
23 
2« 

0.02« 0.013 (10»; - - 0.12 
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Am« ( sont.)    Transport a&d ooaaranication, Otaar aarrieoa 

Bo«     Coluan Intaroapt       SOP por hood        Populatloa   Population donatty 

L 

01        23 

02 - - • 
05 -0.000 - 0.006 (1*) _ 0.80 
0» - - - _ 
05 0.046 -0.012 (3») - 0.046 (1*) 0.44 
06 0.004 0.002 (5*) - » 0.16 
07 - . 
OS - . . 
09 
10 

0.000 - 0.001  (1%) - - 0.33 

11 -0.000 - 0.032 (1*) • 0.89 12 0.000 0.001  (5*) _ 0.16 
13 - - . 
1« - - _ 
15 - - . 
1* -0.000 0.002 (1%) - • 0.52 
17 0.009 - 0.074 (1*) _ 0.30 
H -0.000 0.002 (10K) - „ 0.12 
19 0.001 0.004 (1») - _ 0.25 20 

21 
0.036 - - 0.020 (10*) 0.12 
0.005 0.011 (10*) - • 0.12 

& 0.053   • -0.014 (10*) - „ 0.10 23 
24 

0.014 0.020 (5») - 0.13 

01       2« 0.003 . 00066 (1*) 0.36 
02 0.008 0.0Q5. (3») - • 0.13 
03 - - • 
0« - - - — 

05 0.002 - - 0.004 (1*) 0.38 
06 0.003 0.002 ('3») - 0.005 (1*) 0.-40 
07 - - . 
06 - - « — 

09 - - . m 

10 - - • ± 
11 - - • —. 
12 - - • «. 
1! - - — » 
14 - - • _ 
15 - - - _ 

17 
0.002 0.004 (1*) - - 0.38 

18 - - - s 

10 0.001 0.002 (5*) . m 0.18 
20 - - - _ 
21 0.015 0.005 do*) — 0.11 
22 - - _ 
?3 - - _ 
2« . 
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tain ( coat.)        •«!«• •**•« 

Be«     Coluan Iatarevpt      QBP p«r haad Fopulatloa   population d«ialt7 B 
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•*           01 0.791             -0.059 (1%)                 -                  -0.107 (1%)                   0.46 
02 0.280 -                                -                     0.046 (10%)                  0.13 
03 - -                               - 
0* 0.14?                  -    '                     1.600 (5%)           -                                 0.21 
05 - 
06 . . 

07 0.732 -0.109 (5%)          -2.695 C*)       -0.281 (5*)                0.41 
08 . 
09 - I 
10 . 
v 0.561                 -                        .0.53* (1%)          -                              0.29 
12 - _ 

13 *. -                               I 
1* - 
15 0.465 -                        0.580 (5*)          -                              0.17 
16 . 
17 0.616 -                         -0.984 (1*)       -0.087 (1*)                 0.46 
1t -                      -                              - 
19 -                   - 
«5 . 
21 . 

» 0.782                  -                        -1.257 (1*)           -                               0.30 
?3 - 
2* 0.865            -0.03« (.• -.           -1.5«0 (1%)          -                              0.71 
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NOTE ON THE MEETING ON TECHNOLOGY CHARACTERISTICS 

1. The meeting on technological characteristics in the UNITAD 

system of models took place in the UNIDO Building,   in Vienna, 

from 22-24 October 1979» with about 25 participants composed 

mostly of econometricians and technology experts from the two 

sponsoring Organizations, i.e.  DNIDO and UNCTAD.    However,  seven 

outside consultants were also invited,  Prof. A.  Anderson, 

Dr. M.  Bhagavan,  Prof.  H. C. Bos.  Dr.  R. Dayal,  Mrs.   I. Kreko, 

Prof. E. Fontela and Dr. J.  Skolka.    The contributions of these 

experts were extremely valuable to the meeting, as well as the 

participation of a member of the Department of International 

Economic and Social Affairs (UN Headquartero). 

2. The meeting examined two papers presented by the UNITAD team, 

as a result of processing work and analysis conducted both in 

Geneva and Vienna.    The main outcome of the meeting will be 

embodied in the modelling work to be done by the UNITAD team.     It 

is worth noting,  in this connexion,  that the most important con- 

clusion,  on the capital goods sector, will have a stronger impact 

on the import functions of the model than on the production functions 

proper.    This is a good illustration of the need to handle comple- 

mentary trade and production aspects in one and the same process. 

Another example will be the use of the cost structure,  as emerging 

from the technology analysis,  as explanatory variables for the 

import  functions.    In general,  it can be stated that a vast amount 

of quantified knowledge on the industrialization process has been 

accumulated,  going much further than what was so far available to 

the UN system at large.— 

3. The main policy conclusions of the meeting (see attachment)    are 

circulated to the participants of the meeting and other experts.    It 

should be made clear that these conclusions are those drawn by the 

UNITAD team and were not submitted to the meeting.     It is nevertheless 

hoped that they will  stimulate further reflections on important policy 

issues. 

2/   News was received recently that the World Bank also decided to 
exploit the same data source,  i.e.  the Yearbook on Industrial 
Statistics.    An offer will be made to them to joint efforts in 
improving the source. 

1 

I 
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MAIN CONCLUSIONS OF TBE MEETIITO CN TECHNOLOGY CHARACTERISTICS 

Summary by the ÜNITAD team 

1. A number of policy conclusions emerged from the meeting as well 

as suggestions for further research.    The main conclusions are briefly 

summarized in this paper with respect to (i) the development of the 

capital goods sector;    (ii) the influence of plant size;    (iii) capital 

requirements. 

Development of capital goods sector 

2. The development of the capital goods sector, as shown by the 

analysis,  is related to variables such as income per capita which may 

be said to represent the "level of industrialization", but also to the 

sise of countries (whether the population size or a more precise 

definition of market size).    Similar findings were published by Chenery 

a few yaara ago-^ but the important issue is how to interpret the 

analysis for policy purposes. 

3. One interpretation, which has largely discussed in the international 

literature was that the slow development of the sector in small countries 

is ess riti ally due to the existence of dis-economies of scale.    This 

explanation did not gain much support in the meeting simply because many 

activities of the sector do not lend themselves to economies of scale. 

Por example in the highly industrialized countries,  a larger share of the 

production consists of small series of intermediary or final goods 

(machine tools is a good example). 

j/   See Chenery and Syrquin (1975)«    Chenery suggested that there is a 
threshold of USS 1000 per capita (1973 price) for the development 
of a certain "balanced" industrialization process in small countries, 
as against US3 30C for large countries. 
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4. According to the meeting,  the explanation lies partly in the high degree 

of se If-integration of the industry itself i.e. the fact that the sector is 

compored of an integrated network of complementary activities,  generally 

conducted in different establishments which can be components of a large 

enterprise or independent sub-contractors working for a number of assembly 

plants producing different final demand products (whether equipment goods 

or consumer durables).    In Europe, in the post-war period", the importance 

of complementary activities within the  sector is illustrated by the fact 

that most new establishments in the mechanical and engineering industries 

have been located in the neighbourghood of historical existing initial 

"nuclei".    In developing countries, experience has shown the difficulty 

of developing a mechanical and engineering industry around one single 

assembly plant, without an initial "clueter" of servicing industries.    In 

other words, one condition for the industry to develop is the successful 

performance of a minimum critical "clumter" of activities generally located 

in one region with a good communication network.    (The obvious exception 

is the development of an isolated establishment under control of a THC 

and related to the other affiliates of the same THC through a telecommuni- 
cation network) ,1/ 

5. Another condition is the need for accumulated industrial experience 

embodied in skilled workers.    The sector is known to be a skill intensive 

sector (see Analysis B) but here again, what seems to be required is a 

certain threshold of cumulative skill experience overtime. 

6. It will be noted that if this type of explanation is accepted, it 

opens the way for an activé government intervention to accelerate the 

process.    There are successful cases of government intervention to negotiate 

with private interpreneurs -   whether national or transnational - a 

coordinated programme of development of the industry.    The experience of 

socialist.countries is also very relevant to this issue. 

7. What should be,  then,  the .justification for accelerating the process 

in small or in large countries?   The meeting was reminded by UKCTAD and 

ÜNID0 technology experts of the absolute need  to develop the capital good 

sectors in all countries,  irrespective of size, to decrease their dependence 

1/     The importance of the information network is worth being noted.    It can 
be related to the fact that the industry produces differentiated goods 
(as distinct from standardised goods),  i.e. goods which cannot be defined 
by a streighforward price of tariff number. 
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fro« foreign suppliers who imporne the terms of the transactions, the design 

and the technological characteristic« of equipment goods.   Two aspects of 

such policy issues should be explored in the model: 

(i)    the development of this sector, aa one of the main source of 

technical progress and innovation, should illustrate the devel- 

opment of a "technological infrastructure" which commands the 

•«• whole industrialisation process fand in particular maintenance 
activities in all other Industrie«;; 

(ii)    domestic production should be oriented in a first stage towards 

the development of consumer good industries (specific-purpose 

equipment) and in a next stage towards the manufacture of producer 

goods for producing producer good« (multi-purpose equipment).   This 

historical sequence (specific-purpose prior to multi-purpose) is 

mentioned here as a reminder of the various degrees of technological 

complexity of different activities.   At the end of the process, 

taking the group of semi-industrialised countries, lies the problem 

of mastering the highly modern, science-based technologies which are 

behind the technological hierarchy among advanced economies. 

6.      How should these effects be "captured" by the "HITAD model?   The 

following tentative replies can be made: 

(i)    the degree of es If-integration of the «motor can and should be 

reflected in the diagonal coefficient of the sector in the input- 

output table; 

(ii)    the rate of growth of the sector will, however, depend essentially 

on the amount of capital goods contained in the final demand vector, 

which in turn is a function of the domestic and external d»mtnd 

generated by the model, less imports of similar goods.   These 

components are examined below; 

(iii)    the domestic demand will come from two competing sources, i.e. 

equipment goods needed for the industrialisation process and 

consumer durables.    The model will measure the impact of various 

demand levels on the trade balance and will therefore shov the 

need to keep down the demand for consumer durables (through tariff 

barriers or otherwise); 

L 
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(iv)    the «od«! i» liksly to be very sensitiva to the import functions 

selected for capital good« and conraer durables.   Aa shown by 

ECU studies, tha mirror image of tha «low development of tha 

capital good aactor in small countries ia a high import -propen- 

sity for similar goods, a propensity much higher than large 

countries.^/ One attest will be made,  in the »odel, to endogeni« 

.. this iaport propensity.    The idea is to explain *his variable 

(and by the sas» token the slow development of the capital good 

sector) by a stock variable (e.g. skills, cumulated output) con- 

veying the idea of a cumulative learning^by-doing process; 

(v)    the same variable should be used to trigger all input-output 

coefficients related to maintenance and repair, i.e. inputs of 

the capital .Toed sector into all other sectors (see Analysis A)? 

(vi)    finally, there remain the export variable.   Use should be made 

here of the ECU studies^ showing the high level of "intra-indurtry 

trade in this sector.   This should affect the share coefficients in 

the trade matrix for equipment goods, which, in the «odel, is 

instrumental in generating erporta for regional aodels. 

•.    There remain an important point for clarification, i.e. which policy 

instruments can (and should) be uned to foster the development of the 

capital érood industry?   Further advise from technology experts will be 

needed to simulate such policies in the morfei.    One possible research line 

would be to study the development of the sector%-n small socialist countries 

(Bulgaria, Romania) for which good statistical aeries exist. ^ 

See for example ECAD (XCT)/l.7/Add.2, ?5 January 1977. 
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Tht influtnct of plant ti». 

10. On« of tht uin obj«ctivt« of the Lia» plan of action is to strtnghten 

tht relationship between tht growth of agriculture and industry, or aore 

generally that of tht rural with tht urban tactor.    There it plenty of 

evidence that an txcttaire conctntration of tht rttource« in the latttr can 

have aost adverse implications not only for the rural sector but, on the 

long run,, on the development of the economy as a whole'.    There art clear 

indications that in the future, auch greater attention will be devoted to 

the economic and social problems of rural areas and that industrialisation 

will be called upon to asauae a highly important role. 

11. The industrial projects suitable for the needs and possibilities of 

the rural sector of the economy seea to be of a type which, c cape red to 

what is nteded in terms of capital and othei outside components, can con- 

tribute aost to the mobilisation and development of locally available 

resources - labour force, materials, technical skill, managerial ability 

and tntrepreneufship.    To a very large extent thee« requirements can be aet 

by properly organised small and medium-sis« plants adapted to tht local 

needs and conditions.    A well-planned decentralisation of industrial 

activity aimed tt creating a net work of industrial centres of varying 

importance - at the lower level of local communities and at the higher 

level of larger areas - would greatly contribute towards diffusing progress 

and preparing the ground for the further advancement of industrialisation. 

12. It should be noted,  in this connection, that the old probità of the 

large-scale versus the small-scale industriet will be increasingly regarded 

froa the angle of complementary and not of competitivity.    A certain dualism 

in the structure of manufacturing should not bt considered as an impediment 

to industrialisation, provided that there is a sound and creative relationship 

between the aodern and the aore traditional email-scale sectors. 

13. A special section of Analysis B is devoted to the study of sise of 

tstablishmtnt.    The following results are relevant^: 

1/     A note of caution should be tnttred. The sise used in this analysis 
is the average sise for each sector.    It does not exclude a wide 
dispersan of data inside tht stctor. 
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(i)    tht ils« in t«rm« of valu« add«d is generally more variable 

than in term« of work«rs but th« correlation« with other 

variables generally work in th« sasw direction; 

(ii)    «one consumer good indu»triea behave in an "abnormal" way 

whan looking at industry aise.    No correlation ia found 

b«twe«n plant aise and capital intensity or productivity for: 

...     -   Tobacco (314), Priaary tastila (3?l), "«»ring *PP*rel (322), 

Leather and products (323)« 

In such industries, high sise (valu« added), and high productivity 

plant« are found in developed countri««, and high «is« and low 

productivity plants in SOM d«v«loping countrie«, which conv«ys 

the idea of different technologies being uaed siaultaneoulsy here 

and there.    In the case of Priaary taxtila (32l) a nagativ« 

correlation i« even found between «is« and average wag« per worker, 

suggesting that large establishment« hav« a low« skill cont.nt; 

(iii)    in th« g«n«ral caae, i.e. for other consumer good industries, for 

all heavy industry and equipment good industry a good correlation 

is found between sise and capital intensity.    A positive corre- 

lation is also found with average wage per worker for industries 

such as: 
-   Petroleum refineries (353), Rubber products (355), Pottery 

and china (36l), Iron and steel (37l), Electrical aachinery 

(383) and Professional goods (385)-- 

The interpretation is that, as industrialisation proceeds, the 

output mix in these industries changes from small to large site, low 

to high capital intensiveness, low to high skill intensiveness 

and probably low to high influence of trade-unions on wage level. 

14.   The various cases defined in the preceding paragraph should normally 

call for different treataenta in the model.    In the  first place, when size 

and productivity are not correlated, an attempt ahould be made to better 

characterize the specific technologies involved so a« to simulate the impact 

on the model of various technology-miaes. 

L 
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13.    On the other hand, whan aize is atrongly correlated with capital 

intensity, it should be possible to generate any size distribution simply 

by playing with capital intensity indicators.     If, however, a size can be 

defined, for each particular sector, in terms of a specific output within 

that sector, what is actually simulated, when associating different sizes, 

is an output-mix within the sector.     For example, taking1 sector 381 (natal 

products) anali planta may produce simple hand tools while large planta 

produce more sophisticatadmetal producta.     The logic of. the I/O model 

would require that two or aererai categorica of goods should be diet ingoi shed 

in the bill of goods in the final demand sector, and two or several sub- 

sectors should produce theae different categories.     A simple treatment can 

aad ahould be found, but it is clear that the choice between "tachnologiea" 

should not be governed by a mechanical device (auch as a linear programming 

model) conveying the idea that the same gooda can be .produced with different 

technologies. 

16. Further research ia needed to characterize more carefully both the 

technologiea and the output of amali versus large planta.     This is actually 

underway using the UNIDO publication on "manufacturing prof ilea". 

Capital requirements 

17. The main findings of the analysis, as discussed by the meeting, can be 

aummarized under two headings, i.e. the capital required by unit of output 

(capital-output ratios) and the capital labour substitution process. 

18. Starting with capital-output ratios, a first comparison can be made 

between the U.S. economy and large semi-developed countries (Spain, Brazil, 

Korea, Turkey).      In the latter group, the capital-output ratios are found 

to be lower than, or very similar to the U.S. indicators in a number of 
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••eton, including the capital goods »actor (except transport equipnent) 

and th« capital-intsnsiT« sectors (ratios higher than l}^'.     In other 

sectors, consumption goods sectors, the capital-output ratio for seni- 

industrialised countriss is found to be about 25 per cant higher than that 

of th« USA.      For manufacturing as a whole, the capital-output ratio is 

15 vx cent'lower for large seai-industrialized countries than "for the 

USA.     Som participants in the aeeting suggested the conrentional two- 

factor explanation by the neo-clasaicaJ  theory but aany others challenged 

these riews;    two explanations seea to make sense:    in aost sectors, the 

output-aix of indiTidual sec^rs is not the sas» whei. coaparing econoaies 

at such a widely different Jncoae level, and the results should be interpreted 

.iu terns of output-nix aore than technology-six.     The second is that the 

availability of skill« and accuaulation of know-how are probably determinant 

for the selection of the otttput/technology-aix, which-cakes the assumption 

of substitution between two "hoaogenous" labour and capital factors retained 

in text books rather hazardous. 

19.   Another interesting coaraariaon can be aade between assail and large 

seai-industriali2ed countries.     Ine general finding is that capital- 

output ratios are generally higher for snail countries especially in 

capital-intensire sectors, thus pointing to "dis-eoonosn.es•• of scale.-^ 

i/   In particular for priaaxy textiles,for the whole cheaical industry group, 
for ferrous and non-ferrous aetallurgy and for the non-electrical machinery 
and the electrical aachinery sectors. «wnexy 

ll   It is also worth noting that siailar coefficients for small and large 
developing countries are found in capital goods sectors and in priaary 
textiles.      In terns of the neo-classical two-factor theory, it seeas 
difficult  * explain the fast drrelopaent of priaaxy textiles and the 
slow development of the capital goods sectors in 3aall countries.   This 
strengthens the conclusion of the section on capital goods. 
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The main influença is however du« to a cyclical low rat« of utilization, 

which can be observed in the analysis in all saall economies, whether 

fully industrialized or not, thus underlining the vulnerability of 

industrialization based on the world market. 

20. Next cooes the analysis of the capital-labour substitution process. 

The main conclusion here is that capital-labour substitution"indicators are 

increasing with income per capita both over time and aerosa countries.  For 

developed countries, the increase between the two pointa seems of the order 

10 per cent, as against 50 P*r cant for large semi-industrialized countries. 

It seems relevant to note that the trend towards capital-intensive technologies 

observed in the developed countries is bound to accelerate the rate of capital- 

labour substitution in those developing countries which borrow such a technology. 

It is therefore all the more important for them to become less dependent on 

foreign "inappropriate" technology, i.e. a technology based on a completely 

different factor mix. 

21. ?or model building purposes, the way is open now to further work on 

production functions, based on multi-regression analysis.  It follows 

from the analysis that important explanatory variables, in terms of output, 

should be the capital-labour substitution process-', but also the size of 

the market and the technical progress. 

1 

1/ Functions based on the complementary factors such as those selected by 

W. Leontief ,1974 should be avoided. 
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