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l. Adoption of the agenda and orgmnization of work

2. Discussion of the analysis carried out by the UINITAD
teams on:

(a) the basis of input-output tables

(b) the basis of the Yearbook of Industrial Statistics

3. Sub-model on techmology indicators
(a) trend-like projections of technology

(v) normative assumptions on technology

the nda

1. The UNITAD Project is a joint UNCTAD and UNIDO contribution to
the International Development Strategy. As indicated in its full
title, its main purvose is to study through the use of models, the
interrelationship hetween growth vattern, trade configuration and
industrial structure within a broad develooment framework, as defined
by the General Assembly in the course of its sixth svecial sessiocn
and subsequent sessions (see in particular resolution 33)139). Of
particular relevance are major UNIDO and TNCTAD broad orientatioms,
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as defined by UNCTAD V (Manila, May 1979) and the Declaration and Plan
of Action adopted by UNIDO Second Conference (Lima, March 1975).

2. A number of technology issues underly the develorzent process to
be modslled in the Project., Pirstly leaving aside technologr in the
agriculture sector (to be considered in othsr fora)the building up of
a technological capacity in the manufacturing sector, and more particu-
larly in the production of-equipment goods, can be said to be a devel-
opment goal in itself, <which should be clearly quantified in the model
(s.g- through dependence indicators in key sectors).

Next, the model should be able to relate major technology issues
both to their intermational implications—snd to broad development
objectives. For example, the adverse financial conditions and costly
trade ties implied by tachnological dependence should be pictured., On
the dcmestic side, attempts should be made to relate technology to
incoms distritution, conswmpticn pattern and in a very specific way,
to the employment problen.

One vord should bs said here on the activity of Transnationals.
Although they are not identified as such, there are key macro-economic
indicators in the analysis vhich can be traced dack to them. It is
therefore envisaged in due course to have some reflection of these
activities captured in the-model.

3. Themain-difficulty, in-t.&io—oxv:a}‘eiu, is izitmnhto concepts
discussed by scientific and: technological sxperts™into the tyve of macro-
economic variables and relationship used in models. A brief description
of the structure of the Project may be in order. In its present simpli-
fied version (SIMY), +he UNITAD Proiect consists of a "systea” of elever
regional modsls interactirs with each other - through a world trade
structure embodied in a seriss of trade matrices (sevsn coemodity groups,
of vhich four marmufacturing: intsrmediary products, consumer non-
durablss, equipment goods and consumer-durablss).

1/ See in particular the following parers:

UNCTADt Teehnology planning in daveloping countries TD/23€/Supp.l
Manila May 1973,

UNIDO: internaticnal Forum on appropriate industrial tachnologr
Anand, India 28-70 November 1973.

Report of the Ministerial level meeting.
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4. Six (out of eleven) regional modolll/ refer to developing regions,
i.e. Latin America, Tropical Africa, North Africa and West Asia, Indian
Sub-Continent, Zast Asia,and Centrally Planned Asia). In over-simplified
terms, each regional model contains:

. (a) an input-ouput tadle, 8 x 8 sectors, linking the output mix
vith an endogenously generated {inal demand vector. The eight
producing sectors are: Agriculture, Food Processing, Energy,
Basic Products, Light Industry, Equipment goold- industry,
Conatruction Services;

- (b) the final demand vector, in turn, consists of:
= a-private consumption-vector, wvhich is a function of income
distribution ,of average income per capita and of vrices;

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

accelerator mechanism; .
- an ilport vector vhich is related to the level of activity
of intcnutiau and final sectors and of the ecomomy;
. = _an expor: vector vhich is generated by the vorld trade
structure (throagh the trade matrices);
- a mz;-ont coummption vector:determined as a residual;

(c) a2 domestic saving sector (lu;li up by household, entreprise and
government), as well .as- fimancial capital movements. The sum of
domestic and foreign savings is them compared with the total
Tescurce requirexerts needed to finance the investment activity,

through whick a good deal of the technical progress is injected
into the productive process;

(1) the expleyment talance ( pessibly by categnry of skills), obtained
through produrtion functions vhich determine the demand for
, euployment, and through a demographic and labour supply sub-

model.

1/ The others are: North America, Western Europe, Centrally Flarmed
Europe, Japan, other developed.
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5. In such a system, the characteristics of manufacturing technology
are mostly reflected:

(a) in the technical coefficients of the 8 x 8 Input-Cutput
matrices; ‘

(v) in the production functions relating output with capital
variables (including investment), manpower (possibdly
subdivised by -skill categories), technical progress and
other factors influencing technology (such as size of
market, cousazer behaviour, etc...).

It is essemtial-to cbserve that the purpose of the model, vhich

is a sMMm-MoLwcmumot4mmm1mn. in
two diffexrent vaye:

(s) using coeffictemts estimated from cbserved data, one may
o ninhtcr-ncon‘:buﬁtm—of pn-lcnf. policies and. trends;
(b) introlucingnormative valnes of control variables and
:pcmsm-;;wﬁdnlnio—nm policies reflected in
these control-variables and study the implications of such
policies.
6., As a first lh];__j.n;tht‘auntinution of teclmological process, two
" sources-of-dats~wereised Tor a detailed analysis of present character-
istice: '

A. .- A.cross-ssctiom-analysis carried out in UNIDO on the baeis of
thirty I/0 tables of twenty-ome sectors each;l/

" B.._hinother source, composed of tbizty-nine indicators for thirty-
two ISIC sectors available for thirty-th.z"u countries and ten
years, drawn from the United Ratians Yearbook of Industrial
Statistics.2/

ADalysis -A refers—tc-mzterial inputs while analysis B refers to
"indicators"-such az sverage size of establishments (in terms of

1/ These tables are derived fram a set of eighty I/0 tables collected
bty Bradfori University. Careful scrutiny vas made on this material
before selecting thirty I/0 tablee for Analysis i.

2/ . These data have been-converted in comstant 1970 US dollars (using
official exchange rates, faute de mieux) by the UNITAD central teaa.
See in Annex I tbe correspondence code between the eight sectors of
regional models, the twenty-one sectors of Analysis A, and the thirty-
five-sectors of Analyais B.
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enployees and sometimes operators). value acied and compensation of
employees, and for scae countries, electricity consumed and gross
capital formation for the sectors.
The results of this analysis are circulated for discussion under
agenda items 2 (a) ard 2 (b) (see related papers).
7. As a pext stage, it is suggested to discuss how to use the
disaggregated data coming out of the analysis. in regional models with
eight sectors. This in turn-can be discussed under two separate sub-
items (a) and (b) according to whether trend-like projections or
normative projections are attempted.
The discussion should be seen_as a two vay give and take process
between tschnology-exprrts_and model builders. If,-as it is atteaptsd
in this agenda, the preceding items- make- it possible for all participants
‘{n the meeting to.become familiar vwith-the formal structure of the model
and the broad socio-economic background adoptsd by—the UNITAD tesm, this '
item may-well give amr opportumty for tcchnologr experts to introduce ths
sajor policy and mb-tmtin issues thny would like to embody in the fin&l
version of the mocdel.
8. The ocutcome of the-meeiing might be twofold:
(a) to initiate a coopnticn.bg&nn technology experts and mocel-
builders which will be essential in the next stages of the UNITAD
. Prv.ject, including:-the .testing: of technology assumptions in ths
wodel, and;
(v) to finalize-a-paper-on technology issues for the next ACC neeting
of the modelling groap for the International Development Strategy.
Por this purpose. the papers discussed at the meeting will be
revised by the TNTTAD teax taking into account the ccamexts,
criticisms and vievs voiced at the meeting.
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AN ANALYSTS CF TECENOLOGY LNVDICATORS (Paper 1)
'
INTRODUCTION
Section 1 H Methodology of the analysis
Section 2 H Preliminary results on the structure of

the manufacturing sector

Section 3

Analysis of various indicators

Section 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 Pruject, 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-cutput tables, called source A (see the relevant paper on

apalysis 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 analyéis 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., 1In the original source (Yearbook of United Nations Industrial
Statistica) 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 mmber 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 te acceptable and meaningful.

3. Another source of difficulty was the fact that all data were expressed
in current prices and 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 vere.ueed, faute de mieux, to convert data in
1970 $US dollars. Ome of the implications is likely to be an upward bias on
North-Americin 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.1

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:

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




« Canada and United States

« Australia

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

- United Kingdom (West-Europe)

- Cyprus, Israél, Greece, Portugal, Spain, Turkey ( South=-Europe
and Israél) |

- Bolivia, Brazil, Colombia, Ecuador, Guatemala, Panama, Peru,
Veneguela

- Egrpt, Ethiopia, Nigeria, Mozambique, Tunisia

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

Se A first weakness is the cmission of centrally planned economies, which
is due to “he 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 exterd the
analysis, even partially, to that group of countries in the future.

6. Another veaknmess 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. Pinally, India is included in the sample but most indicators are
missing. There vas therefore no alternative than treating India separately

in the preliminary analysis (tuat not in regression a.nalysis).

The sectoral indicators

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

turing sectors, the following data:




« Number of establishments
- Average number of persons engaged

= Average mmiber of cmpioyua

- Wages and salaries of employees

- Gross cutput

= Value added

~ Average number of opcntivuy_

- Wages and salaries of operative

« Quantity of electricity consumed

- Gross fixed capital formation, total

9. On the basias of these variables, a mumber (around 55) of derived indi-
cators were camputed (see the complete list in the Amnmex). The most import-
ant of these indicators will be denoted as follows (with their serial number
in the analysis):

1. VAL = Value added per emplayee

2. WL - Vage and salaries per employes

3, NWL - Non wage component of value added per employee

4. ICA - Ratio non operatives (=skilled)/operatives

5., IVY - Ratio value added/gross output

8. EIQ - Electricity consumed (in Kvh) per unit of value add«

Two indicators refer to the size of establishments:

6. TLE ’ - Employees per establishment

7. TVA = Value added per establismment

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

13, CAPVA - Sum of gross investment/lagzed value added
over 10 years (year 12)

14, CAPLE - Sum of gross investzent/lagred mumber of employees
over 10 years (year 12)

43. PCOR=CAFVA//*
44. PKLaCAPLE//*
53, PCYV - Proxy for capital/gross cutput ratio

Proxy for average capital/cutput ratio (see below)

Proxy for average capital/labour ratio ( see below)

1/ Cperatives are defined as workers vith their immediate supervisors.
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Similar indicators were derived for each five year period; 8o that, in
addition to annual data over a ten year period, average and incremental
indicators are available for two five-year periods:

- Period 1: 1967-71 Period 2: 1972-76
These are:
11, CAPVAl or CAPVA2
12. CAPLEl or CAPLE2
41, PCOR1 or PCOR2
42. FKL1 or FXL2
51, PCYV] or PCYV2

For the sake of comparison, these indicators are normalized to make them
comparable to ten-year indicators (numerator = twice the sum of investaent
over five years).

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

18. VAC = Average value added (over five years)

19. WEC = Average vage bill (over five years)

20, YVC = Average gross output (over five years)

38, LE = Aversge mmber of employees (over 5 years)

39, INVC - Average gross investment (over 5 years)

4. =x, = Anmual rate of growth of value added (computed
. ‘ as the exponential rate between VACl and VACZ)

47. r, ‘ = Anmual rate of growth of value added (computed

as the exponential rate between YVC1 and YVC?2)

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 same indicator for mamufacturing as a whole (Sector 300). Example
Variable 2, average vage per worker is matched by Variable 22, wage per
vorker in this sector related to the national average for the manufacturing
sector.
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In particular the following variablee are relevant:

21. RVAL (variable 1 normalized)
22. RWL ) (variable 2 normalized)
23, RNWL (variable 3 norsalized)
26. RTIE (variable 6 normalized)
27. RTVA (variable 7 normalized) .
33, RCAPVA (variable 13 normalized)
34. RCAPLE (variable 14 normalized)

10. A juetification for the computation of capital indicators io in order.
In a first step, the sum of gross inveetment over ten years vas considered,
for the United Statee economy, in relation to the rate of growth "r" of
capital accumulation in the sector and a parameter "\" denoting the inverse
of the average life of plant and equipment in that sector. Thue one may
write:

t t
=1, +AK, ) (1)

vith t denoting year t for grose investment (Ig) and net investment (In),
and xt—l denoting the capital at the end of year t-l.

If a fixed rate of growth of capital ie assumed, then I; = th_l

In this simplified model, the foliowing relation obtains:

I = (z N Ky : (2)

.

The aesumption is tl';nt gToee investment ie divided in fixed shares

r/A+r and -‘/i\+r between net inveetment and replacement respectively. The
average life of equipment for the sector, A , can then be derived from a
comparieon of:

-~ Sum of groee inveetment over ten years

- {u, in wvhich (uil a function of A and r

- LLO is the capital at the end of year 10, derived from ocutside
ecurcee for the United States ecoromy. Iicre precisely:

A+
| oo T -;f- [1-(1+2) ™0 =i (3)

hence the use of CAPVA/P. and CAPLE/# as proxiee for the capital-output
and capital-labour ratioe reepectively.
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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 competent lources.-l-/ 2/ Each
sectoral " i" wvas then applied to the calculation ofAi'a 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
equirment in developing countries. At any rate, the error made in using the
sane '\i for all countries (for a given sector) is assumed to be smaller
than that msulting from the application of the simplified model above.
Before it was used in the analysis, the simplified model was checked with a
sensitivity analysis (vith varying values for A and r) which showed that the
cApital proxies were reiatively robust (see final list of paramaters by sector
in the ammex). 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 Koru.}-/ 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 pericd. Estimates for small economies, or slow moving
sectors, on the other hand, may well be much weaker. This note of warning
seens 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 vork and a cautious
analysis of relative values of these rroxies are meaningful.

i

1/ "The United Kingdom statisticians assumes lives for plant and mactinewy
of between 16 and SO 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
sanufacturing equipment, and 40 years for buldings” (from Technology
and Under develorment, by Frances Stewart - MacMillan Press Ltd, 1977).

2/ French statisticians estimated life duration for ecuirment as ranging
between 12, 16 and 20 years according to sectors, (weighted average 16
years) and 3C, 25 and 40 years (weighted averagze 26 years) for rlart.
Altogether, the weighted average. (plant and equipment) is of the order
of ¢z years., (See in Econcmie and Statistiques, No.ll4, Septemver 1979,
Paris, the article "L'Accumulation de capital fixe" by Henri Delestre),

}/ A check was made using figures from "Estimates of Korean Capital and
inventory coefficients in 1968" by Kee Chun Han (Seoul, 197C).

i et e v =
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11. To conclude, we now have a cata tase for the 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, from each sub-sector i.e. 92,000 original variables). These
data wvare used both for time series and cross-country analysis. The fol-
loving raragraphs describe the preliminary results derived from the analy-
sis, on the basis of a first scrutiny, perding completion of a multiple
regression analysis which is underwvay.

SECTION 2

PRELIMINARY RESULTS OF THE ANALYSIS

The structure of the manufacturing sector
12. A nmumber 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 2, 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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TA3LE ]

STRUCTUPE OF OUTPUT BY GROUP CF CCULTRIES
(decreasing ranking of GDP/capita)

USA  SH imd UK Ssem L sem S low India
Al A2 A3 Bl B2 B3 Bd
Anngv population 213 9.5 56 16.2 54 14.3 608
(10° peorle)
Average GNP/capita* 7100 4000 3800 1680 1300 720 140
(1975 figures)
$US/capita
Average salary 8150 5930 3250 1650 1440 1080 43%0
|(manufacturing)
$US/vorker
STRUCTURE OF OUTPUT v
(in % of total value added)
USA SH jnd UK Sgser L gem S lov India
Al A2 A3 Bl 52 B3 B‘
Consumption 1 18 21 20 28 20 32 32
Consumption 2 26 28 26 29 23 44 1%
Capital goods 32 26 29 14 19 é 20
1P=1 12 15 12 15 15 6 16
IP=2 12 10 13 14 - 13 1?2 17
Hanufactnginz Value Added. 100 100 100 100 100 100 100
in 10° dol%ars 360 9.4 52 1.4 8.1 0.3 5.0
(average
(1975 figures)

* Source : World Bank Atlas.

1) Definition of sectors (ISIC serial number)
Consumption l.gfirst processing of scarce rescurces):313/314/321/323/331/335
Consumption 2.(secondary processing):311/322/324/332/342/356/361 and 39C
Equipment good industries: 382/383/384/385
Intermediary rroducts 1(scarce resourcea; 341/353/354/371/272
Intermediary products 2(common resources) 351/352/261/262/269

2) Definition of country grours ( for meaning, see in the text)
SH ind= Small hign industrialized (6 countries)
S Sem= Small semi-industrialized (10 couniries)

L Sem= large semi-industrialized Ed countries)
S Low= Small non industrialized (10 countries)
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- The capital good sectors, wrightly or wrongly, included the ISIC
division 38, excluding however 381 (metal products) which is
classified in consumption 2 sector even though it includes an
unknown proportion of equipment goods (voilers, structural metallic
goods, etc...). All that can be retained is that we have a restric-
ted definition of capital goods; on the other hand, this includes
both the production of equipment goods proper and that of consumer
durables which cannot be separated easily from the viewpoint of the
technology;

- PFinally, a tentative distinction was made between two intermediary
product sectors (numbered IP-1 and IP-2) on a similar basis than
the consumption good sectors, i.e. regrouping under IP-1 the first
processing of relatively scarce rescurces { timber, o0il, all metal
ores) and under IP-2 the further processing of basic products which
can theoratically be located anywhere (basic chemical industry, glass,
pottezy, 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 sanufacturing 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, we 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 ver 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), serarating India, (as B.4),
three group emerged: one includes four countries (Brazil, Korea,
Srain, Turkey) with a capital good sector averaging 19 per cent (very
close to the Indian figure of 20 per cent); this gTour was called

"iarge semi-industrialized ccuntries" (B.2) for reasons which will be
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g:.vcn telow. The other two groups display sharp differences, with

ten count:nesJ in a group called "small semi-industrialized count-
ries" (B.1) with a capital good sector averaging 14 per cent, while
the other ten countriesg{ called low industriaiized countries (B.2),

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 bty GDF
per capita or the average salary in manufacturing industry)and different
market sizes (measured bty total manufacturing value added). In the table,
the seven A and B groups have been ranged by decreasing order of average
salaxy in the manufacturing sector. The market size is given in the last
rov ( total mamufacturing value added in billions of dollars), ranging {rom
.360 (United Sta‘es), down to 52 (United Kingdam), 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 hizh level of India (20 per cent) in group B, and the ambiguous
but low figure found for B.l (14 per cent). This is not the final evidence
that the market size plays a role in the develorment of the capital good
sector in market economies (especially if the role of voluntary rlanning in
India is kert in min&) but it raises a problem. At any rate, our samrle of

T
countries is not contradicting Chenery's amlysis‘/ that there is a threshold

_1_/ Small semi-industrialized grour: Colcmbia, Sgypt, Greece, Irak, Israel,
Peru, Fhilippines, Portugal, Singapore, Venezuela.

2/ Low industrialized grour: Bolivia, Cyprus, Ecuador, Ethiopia, Cuatemala,
Honeg-Kong, Mozambique, Nigeria, Panama, Tunisia.

2/ See Chenery and Syrquin (1975).
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of 1000 $US dollars per capita (1973 pricos) for the develorment of 2 certain
"palanced” industrialization pattern in small countries, as against 200 $US
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 30? What forces contribute to the importance of market
size in the growth of the capital good sector? Does it loock different, in
particular, in socialist countries ( hence the intsrest of at least a brief
analysis of their mamufacturing structure)? Perhaps some reply will be found
in the nsxt sectiaon.

16. The remaining part of ths analysis can be sussarized as follows:

- The distinction between consumption 1 and 2 sector works in the
opposite way than wvas srp.cto&: consumption 1 sector appears 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
the same level for group A and B.l (26-29 per cent), lov percent-
ages for the two "large" catsgoriss (B.2: 23 per cent and India
15 per cent) and the highest proportion for group B.3 (44 per cent).
Here again, both income loﬁl and market size seem to play a rols;

- Finally, the role of IP.l (scarce resource) appears fairly similar
in all groups (except group B.3), while the relative weisht 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 amalysis will hopefully help quantifying
the respective influences of market size and income level in shaping the manmu-
facturing output in market economies. The real issue will be to explain the
pain differences, i.e. the respective development of consumption 2 and capital
good sectors (see last section). '
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SECTION 3

ANALYSIS CF VARIOUS INDICATORS

18. The following raragrarhs will briefly describe some of the relationships
which can be observed amorng various indicators both across countries and in
time. In addition to the interest of such relaticnships, this part of the
paper will enable exrerts to familiarize with the meaning of these indicators.
It should be recognized, at this juncture, that t.ere is a far between the
concepts used by technology experts and suzh economic variables as output mix,
factor proporticn and the like used by industrial economists under the heading
"technology”. Obvisouly, the micro level (plant) and the macro level (sector)
should never be confused. The underlying ~ssumptions 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 uctorl{ and the words "techniques" "technical
coefficients” used by economic theory should be recognized a3 part of an abstract
Jargon having a different connotation. The Justification for this "abus de
language"” is rerhaps, 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 as a whole, the impact of technology rolicies and
trends (micro sense).

19. The first three indicators (VAL, WEL and NWwL) should be considered
together: they are interrelated by an accounting relatior:

Value added = (w-pe and salaries) + non wage component

1/ The best examrle is perhaps the food processing sector (311) wnienr
includes a "melting pot" composed of at least fifty different tyres
of processing rlants including dairy product industries, grain mill-
ing incdustries, susar 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 wage and salary (including social costs),
L as the number of workers, ; as the average capital price and { as profits;

this can be written as:

WL = W NWL = p

r*IN

and VAL =W + p

t*lm

In current prices, the proportion WL/NWL reflects a cost structure, and/or
an income distribution characteristic (tre 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, evifently not valid,
underly any international comparison of produs’ivity £:  ures: there should
be a common yardstick, as between countries and as between sectors, to
asasure 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, pbpulation pressure,

urban/rural differsnces,etc....).

20. On the other hand, VAL is a relatively good instrument, as will be seen
below, to discriminate high capitai - high psy sectors, across all countries,
from low capital - low pay sectors. This was observed ‘Jy Laxy}/ so that VAL
will be called in thu paper the "Lary indicator" rather than 2 productivity.

Z1. The justification is that V. i’ average wage in sector i, often reflects,
as between sectors, the average qua] ification of man-power (but not necess-
arily so as was just observed). Similarly, the non-wage comvonent 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
/L in the definition of NWL).

y See Hal B. Lary "Imports of Manufactures f{recm less developed countries”,
NBER. New Yoric, 1968.



22. In fact, it aprears that the ordering of sectors 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)

[%! A.2 B.1 B.3  INDIA

With United States(A.1) 1 .90 .84 b .86 77
With group A.?2 .90 1 .88 .85 .75
With group B.2 .83 .88 .94 .87 .82
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 countrieé, 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 grour.

Sectoral classification according to lLary indicater

14 ‘

i

Sectores ISIC numbers

"Light industry" sectors 221/2/3/4, 232, 261, %90
(RvA L£90 for both A.l and A.2)
RVAL 90

Medium industry sectors 311, 331, 342, 355/6, 362

(90 { RVAL £115) 381/2/3/4/5
for both A.l and A.Z

Heavy industry sector 313/214, 241, 351/2/3/4,
(RVALD115) %69, 371/2
for both A.l gnd A2

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

technology in aighly industrialized countries: the first group includes
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low ray - low capital sectors, i.e. 2ll textile (32), furniture (332), pottery
(261), miscellaneous (39C). The gecond group includes medium “pay and capital"
sectors, i.e. food processing (311), wood products (331), printing and publish-
ing (342), rubber and plastics products (355/6), glass products (262) and the
wnole 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
c2pital sectors. More interesting is however the vehaviour 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.1 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 outprut mix or technology
(compared to highly industrialized countries)

Light industry sectors

321, Primary textile in India
122, Leather products in 3B.?

324. Footwear, in B.3 and India

Medium industry sectors

259, Rubber products in Bl B3 and India

381/2/3 Equipment goods in India
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Heavy industry sectors

2132, Beverages,all developing countries B1 32 B3 and India

314. Tobacco,all developing countries B 32 Bx and India

1
241, Pulp and parer in India

351/3/4 Basic chemical industry in India

371,372 Ferrous and non {errous metallurgy, all developing countries
B1 B, B; and India
- 2 /
One may note that India has a presumption of high technology for a few con-
sumption sectors, most equirment good sectors and all heavy industry sectors
{except 352 and 269), and that this applies to all developing countries for

beverages, tobacco and ferrous and non ferrous metallurgy.

27. The secornd 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 consumrtion 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 outrut-mix or technology

Al A.2 B.1l B.2 B.2 B.4

Light and 31) 116 98 84 80 112 4
med ium 735 60 77 48 50 55 50
industry 261 65 79 73 54 58 €2
262 1C0 . 10 ea g8 90 50

Capital 28] 91 92 81 58 83 103
goods 237 102 9% 8e 79 75 118
ig? o1 92 99 91 97 148

Chemical 351 | 206 157 151 210 174 209
industry 252 | 187 131 168 153 122 199
g7 | 17] 492 419 241 464 824

254 ! 150 191 113 209 1C8 241

The case of the {ocd pProcessing sector ﬁ}ll) is interesting since it conveys
the idea of a different outovut mix in B.1l, B.2 2nd India, but some "enclaves"
of high technoloev rlants in B.3. For sectors 332 (furniture), 361 (pottery,

China,, 262 (glass products), where a number of traditional industries exist,
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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 fuzthér 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 comparur) excluding those employ-
ing less than five persons in some ;:mmtries. 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 indicatorsl/ 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 arvying
this technology to increasing scale',’more capital and more lz2bour are needed.

In such industries, therefore capital and mantower would arpear to be complemen-

tary factors but this will need a check on the capﬁal indicators.

30. In the same vein, the same size indicator is correlated with the relative
consumption of electricity per unit of output (indicators EIQ and REIRQ), in the

following sectors:
- 324, 332, 341, 351, %69, 371, 372, 381, 182, 385.

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

confirms the findirrs of the preceding paragraph for sectors:

1/ Correlation coefficients higher than 0.6 across countries with indicators
11 to 14, 31 to 34, 2%7.
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- 224 (Footwear), %41 (puip and paper), 351 (basic chemicals),
269 (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 nmot to the main output.

31. A loose positive correlation aprears 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 285 ( 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 posi;iva correlations, does not contradict what
is known of technology (micro sense) in the sectors concerned.

2. A rich harvest oq correlations is found with the other size indicator
(TVA), defined as value added per establishment, and its normalized "echo"

(RTVA). The following groure suggest themselves:

(1) lieak or no correlation both with resrect to value added per work

(VAL) and capital indicators:

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

Interpretation is difficultl/.

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

indicators:

222/3 in the textile grourp

l/ In the three cases, hign sizee are found both in A countries with high VAL,
and in B ccuntries with low VAL, esrecially in large semi-industrialized
countries.
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355 rubber products
361 pottery, china
383 electrical machinery

(3) Positive correlation both with VAL and capjital indicators

A correlation with CAPIE is observed for all sectors, and with
CAPVA 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

B o it o

356

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

ggl",SBS’,in the capital good sector
?

390+ miscellanecus
It will be noted that sectors with a star are aslmost the same as

those in which 2 correlation was found between size in tems of
vorkers and capital indicators{with the exception of 352).

34. Scome 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 corrslation of size with value added per worker, and with a low
level of capital indicators, such as most comsumption sectors, there may

be a cass for employment policies based on size.

e

It can be shown that if TIE is correlated with CAFVA, TVA is correlated
with CAPLE and conversely.

2_/ For the sake of brevity, no analysis was given of correlations between
TVA and EIQ, which are found in the following sectors: Positive correlation:
321, 341, 351, 372 and negative correlation 314, 269.

o
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The beravicur of the value acdded coefficients

35. The value added coefficient (IVY) was defined as the ratio of value
added to gross ocutput. It has been analyzed in Analysis Ay in relation

to economic variables and few satisfactory regressions were found, except
for the following: an inverse relation was found between IVY and economic
variables (GDP/capita, population, population density) for scme nom-
mamufacturing activities ( agriculture, mining, trade other sexrvices) and
for a mixed category (other mamufacturing). A positive relation vas found
vith population size for two manufacturing sectors (sector 3, non metallic
ineral products and 33 woods products and furniture). Some attempt will
be made to explain these poor results, using Analysis B,

36.' Two general relitions can be seen in a mmber of sectors and, to an
extent, for manufacturing as a whole: firstly, in cross—country ocmparisons,
& positive correlation is found between IVY and income level indicators and
variables related to income level (VAL, WL, MWL and their “echos", RVAL,

HWL and RNWL). 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 agricultursl and services
sectors). On the other hand, when comparing developed countries over time,
bere between periods 1 and 2, the opposite rwlation is found. Thus, the
following observations refer:

Seetor 300:  IVY coefficient in hishly industrialized groups
 Pepiod 1 Period 2
11 0.469 0.443
.2 0.407 0.396

This is most likely due to the influence of technical progress, which
increases the importance of material inputs relative to value added.

1/ See Analysis of coeeficients from input-cutput tables. (Analysis A)
paragraphs 5.1 to 5.8, as well as 5.9 and annex 4,13,




37. For developing countries in general, the two trends contradict each
other so that vhen comparing coefficients over time, one may observe an
increase, a decrease, or no change, as illustrated below:

Sector 300: IVY coefficients in developing countries

Period Period 2
B.1 0.371 0.398 increase
B.2 0.415 0.362 decrease
3.3 0.409 0.371 decrease
3.4 0.2% 0.2%7 no change

The stability of IVY coefficients, already noted in Analysis A, is convirmed
bere, the range being from 37 per cent to 44 per cent in period 2, if India
is left aside. The Indian coefficient, 25 per cent, is exceptionally mmall,
partly becsuse of the India salary scale and probably also for accounting
reasons (the book value of capital after depreciation is very low because of
historical and legal reasons). In practice, it means that IVY coefficients
will not be easy to project, but on the whole, the income effect, i.e. the
positive relation, is likely to prevail in the next twenty years. A few
Tesults bty sector are analyzed hereunder.

38. Perhaps the best way to convey an idea of the distributiom of IVY
coefficients is to compare their range for two country categories, i.e. for
the United 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 (311), in which material inputs amount to 70 to
75 per cent of gross output;

(2) For sectors from 351 to 372, i.e. most of the heavy industry sectors,
IVY coefficients are found in the 45 - 60 per cent bracket for United
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TABLE 2

VALUE ADDED COEFFICIENTS SECTOR BY SECTCR

FOR UNITED STATES (4.1)

ARD LARGE SEMI-INTUSTRIALIZED COUNTRIES (B.2)

IVY coefficients x 100

Sectors Sectors Sectors
311 to 342 431 to 372 281 _to 390

Al B.2 A B.2 Al B.2

1. 77.3 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 4.5

4. 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 3.6 356. 52.5 39.9 390. 54.0 50.0
324, 53.0 35.3 361, 68.8 58.1
331, 43.0 38.8 362, 61.9 54.0
332, 51.7 45.3 39. 52.9 44.4
[ 341, 44.5 37.3 M. 42,7 29.0
342. 65.4 54.3 372, 30.7 28.7
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Stater, and 30 - 45 per cent for B.2. Exceptions are sector 353,
oil refineries, for vhich the United States ratio, 16,3 per cent
is the lowest (1970 prices) and petrochemical industzy 354, for
which the B.2 ratio, goes down to 25,1 per 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 161 and 262, pottery and glass,for
which a number of archaic technologies exist, with low value ma-
terial input (clay, sand);

(3) Tinally, for sectors 381 to 350, i.e. mostly equipment good sectors,
the range is 50 = 65 per cent for United States and 35 - 45 per cent
for B.2, vith a high valus for 385, professional goods, in the United
States - a difficult interpretation since this activity is largely in
the hands of transnationals, vwith ove part of the processing lo-
cated outside the United States.

39, The key question remains: how should IVY coefficients be projected? In
fact, thers are a number of sensitive variables well correlated with VY for
a number of sectors. The size of plants (TVA) is perhaps the best, with total
correlation claseified as follows in varicus ISIC mectors:

Coppelation between plant sige and value added coefficient (TVA and IvY)
(cross~country analysis per ISIC sector)

ISIC nmmbers of sectors

§mz corre lation: 313, 322, 323, 324, 342, 352, 156, 381, 384, 385
Good correlation: 311, 34, 321, 332, 353, 354, %2, 269, 383, 390

Weak or no correlation: 331, 341, 351, 355, 361, 371, 372, 382

As vas seen in the analysis of size indicators, indicator TVA is well correlated
with income level indicators VAL, WL, and WWL. This is also found for IVY, with,
howvever remarkable exceptions as follows:
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Correlation between plant size and coefficients VAL, WL, NWL

(cross country analysis per ISIC sector)
- positive correlation: all sectors except list below
- pegative correlation: 169, 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 CAFVA., Exceptions are the following:

- sectors 332, 341, 261, 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, WL, §WL) on the one hand, and/or a capital indicator.
However, no good methods have been found for two groups of sectors, i.e. 33

(331 wood products and 332 furniture), and 38 (mechanical and engineering ine
dugtriu). Why do IVY coefficients for these sectors remain 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 ary sub-sector,
and the mix of material inputs, skill and capital can congiderably va_y from
activity to activity within sectors.

The behaviour of cavital indicators

42. This is by far the most difficult paxt 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 {rom gross
investment figures for ten years.

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

« VAL, the Lary indicator;
- NWL, the non wage component per worker, supposedly related to K/,
- CAPVA and obtained by dividing the sum of ss investment over

CAPLE, ten years by a lagged (two yearsﬁalue added or numter

of workers resrectively;

- PCOR and FKL, cerived from the two preceding indicators, in an attemp:
to work out proxies for capital - outrut and capital -
labour ratios;

A rank correlation matrix between these indicators was made oy

country category, and the results are summarized in the following table:
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RANK CORRELATICN OF CAPITAL INDICATORS

VAL NWL CAPVA CAPLE PCOR XL

For USA '

NWL 1 1

CAFVA 0.97| 0.97 1

CAPLE 0.99 | 0.99 0.99 1

PXOR 0.97 0.97 0.99 0.99 1

KL 0.98 | 0.98 0.99 0.99 0.99 1
For B,1

CAPVA 0.72 | 0.73 1

CAPLE 0.82 0.83 0.93 1

PXOR 0.74 | 0.74 0.90 0.88 1

PXL 0.85 | 0.8 0.89 0.94 0.94 1
For B.3

CAPVA 0.61 | 0.60 1

CAPIE 0.82 | 0.86 0.77 1

PCOR 0.67 | 0.59 0.83 0.66 1

by of 0.89 | 0.91 0.72 0.94 0.75 1

To note the high correlation of indicators for the United States, recalling
however that FCOR was calibrated to come very close to COR's derived from
outside sources. Por B.l and for B.3, correlations are good but lower than
in the United States. The main point is that for both groups of countries,
correlations of PKL with NWL are higher than between CAPLE and NWL. Again,
correlations of PCOR with FKL are higher than between CAFVA and CAFLE. For
B.1 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 CAFVA and CAPLE. In other
vords, PKOR and PXKL look as better proxies for capital - output and cap{tal -
labour ratios than CAPVA and CAFLE.l/

1/ Calculations for A.2 and B.2 are not -eproduced here since they should
be made on each country individually® however there is no reason to
believe that results {or these two girours contradict the conclusions
drawn in parsgrath 43.




44. The two general findings of the analysis will be stated belowv for mamu-
facturing as a whole (3C0O) and then analyszed by sectors:

(1) 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: .

L CAPLE X CAF'A  PCOR
Al Per.l 8,632  12.490  24.106 0.65  1.25
Per.2  11.785 13.806  26.650 0.59  1.15
A,2 Per.l  4.062 10,868  16.670 1.19 1.8
Per.2  4.627 12.413  18.850 119 1.59

This is a case in which all indicators related to capital/labour
bave increased in time, while those related to capital/

output decreased (with the exception of CAPVA for A.l vhich re-
sained at the same level). More generally, the first series of
three indicators have increased for most sectors, while capital -
output indicators decreased for z majority of sectors (see
below);

(2) The second firding is that in most sectors, and for manufacturing
as a vhole, capital output indicators are higher for A.2 than for
A.l, and higher for B.1 than for B.2, which points to an influence
of market size. On the other hand, an income 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 300 below)

Manufacturing as a whole
(average of two pericds)
C son of capital - output indicators

Sountzy group: Al A.2 3.1 8.2 8.3
CAPVA 0.57 1.10 0.97 0.80 0.95
PCCR 1.10 1.45 1.42 0.88 1.35
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No figures are available for group B.4 (India), on the other hand,
figures relating to B.3 are not very reliable for most 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, reveals a number of similar behaviour by group of sectors, which allows
an "average” ducr_i)ation for three groups of homogenous sectors, and four
"erratic” uctors.l Results are shown in the table below:

Retios of Period 2/Period 1 for each indicatcy

Al A.2
Sectore
PCOR XL NWL PCOR XL 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.%8 1.39 0.56 0.94 1.18
371 0.68 0.87 1.43 0.98 1.19 1.25
372 0.80 v.98 1.42 0.63 0.71 1.06
Total 0.91 1.13 1.3 0.88 1.13 1.14

* except 353/4.

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

eimilar in the two economies, In the United States (A.1),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 PCOR indicators are found in 3 out of 4 "erratic® sectors., It is difficul~

1/ These sectors (253/4 and 371/2) have been set aside for two reasons, firstly
because they do rot fit ary "homogenous" pattern, which may be due to pocr
quality of data, tut also on account of their econonic interest (see sector
IP.1 in secticn 2).




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 same hierarchy of sectors obtains
for group A.2, i.e. the heavy industrial sectcrs are responsible for the pro-
ductivity gain (0.89), while the other sectors, whether consumption or mechan-~
ical and electric industries seem 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 rroduction
functions, perhaps measuring it on the United Statesléather than on other groups.
Naturally, when dealing with developing cowi*ries, 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, Coming to the cross-country analysis, the general pattern found for manue-
facturing as a whole can be observed on 20 sectors out of 28. The "exceptions"
to the rule refer to sectors 213, 321, 352 and the whole 28 division and

is: examined later. Three cases will be considered, according to the absolute
levels of indicator PCOR in the fmr groups of countries:

(a) In 10 sectors, PCOR for group B.2 is higher than for A.1 (United
States). This is found for:

- 311, 314, 322, 324, 331, 342, 356, %9, 372, 390.

It is of course difficult to say if this is due to statistiecal
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.,1, B.1 and B.2 (see table 3);

() In 10 other sectors, B.2 has a PCOR indicator lower than A.1, so that
here, at least one group follows the neo-classical rattern according
to which less of the scarce factor is used per unit of production,
These sectors are (see table 3):

- 323, 332, 341, 351, 353, 354, 355, %1, 362, 371;

;/ Simply on statistical reaons, since the model for PCOR was calibrated fer
the United States, The implicit assumpticn is that the other group adort
the United States technology, which is plausible for the heavy industry
sector.
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TABLE

PCOR VALUES IN FCUR GRCUPS CF COUNTRIES

(see text for the definition of patterns)

Sectors Al A.2 .1 B.2
First pattern: (PCOR higher for B.2 than for A.1)
111 0.97 1.50 2.00 1.30
214 0.27 1.10 0.41 0.29
222 0.25 0.50 0.50 0.29
324 0.%6 0.51 0.8% 0.52
33] 0.95 1.40 2.10 1.20
242 0.75 0.84 1.01 1.02
256 0.58 1.20 1.10 0.70
269 1.20 1.50 2.60 1.70
272 1.40 2.70 2.50 1.60
290 0.45 0.60 1.50 1.00
Averages: | |
711 to 342 0.59 0.98 1.13 .77
256 to 372 1.06 1.80 2.06 1.33
Second pattern: (FCOR lower for B.2 than A.1)
323 0.66 0.77 0.98 0.49
332 0.57 1.80 2.10 0.49
241 1.50 2.60 1.80 0.82
351 1.70 2,50 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
261 0.97 1.20 1.10
262 0.86 1.70 1.20 0.86
in 1.60 1.55 0.96 0.84
Aver :
{except 353/4 1.05 1.86 1.73 0.99
and 371)
Third pattern: (PCOR higher for B.2 compared to B.1)
313 1.10 1.60 0.85 1.08
321 .20 1.50 1.08 1.10
352 0.87 0.87 0.7% 0.68
281 0.87 0.67 0.86 1.20
382 0.75 0.73 0.56 0.59
383 0.64 0.99 0.69 0.61
384 0.58 1,00 0.88 1.15%
285 0.48 0.43 0.60 0.59
Average:
Division 28 0.66 0.68 0,72 0.83
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(¢) Finally, there are the eight exceptions to the rule, i.e.:
- 33, 321, 322, 281, 382, 383, 384, 285

The interesting point, in this respect, is the hamogenous behaviour
of division 38 (see table 3), This can be summarized as follows:

- PCOR is lower for A.2 than A.1: the capital efficiency seems
higher in the former group (except 384);

- PCOR is lower in group B.l than B.2: again, capital is more
efficient for the former group (ezcept 283);

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

The question arises therefore how to interpret these results?

- A first observation should be made when comparing A.1 and 4.2, 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.1 was offset by a decrease in the rate of utilisation,
the later effect can be quantified as the ratio between 1.03 and
0.98 in sectors 311 to 342, i.e. § per cent, and similarly to 10 per
cent in sectors 38l to 390 (see time comparison in paragrarh 45). 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 strengthensthem for the equipment
good sectors);

-~ The gomparison of the three patterns defined in the preceding paragrath
can be made easily on the averages for consumption and heavy industry
sectors separately (see table 2):

(1) for consumption sectors, the first pattermn prevails with PCCR
for United States about 60 per cent that for A.1 (0,59 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.1l equals 56 per cent that

of A.2 both in the first and the second patterns (1.05 cr 1.06 for &.1.

1.80 or 1.86 for A.?). However, the two patterns differ when consider:




|

B.l and B.2; 4in 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.1 stands 55

per cent than B.2. In the second pattern B.2 has a PCCR slightly lower
than A.1 (0.99 against 1.05), and B.l stands 73 higher, almost at the
same level as A.2 (1.73 against 1.86);

(141) For the equipment good sectors the pattern is fairly different, FCOR
indicators grow up gently from A.l (0.66) to A.2 (0.68), 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 (PCOR's higher by 60 -
80 per cent) in heavy industries, as against an excess of 40 -
60 per cent for comsumption good sectors. The fact that the
bandicap is higher for heavy indusiries seems to point to
"3diseconomies" of the scale, but it may simply be that, for
various reasons, the rate of utilisation is lower in small than

in large countries;

(ii) 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 1O per

cent oxr more than B.2.

48, This analysis leads to a production function containing explicitely three
effects: capital/labour substitution, warket size and time trend. This will
be attempted through multiple correlation analysis. Meanwhile, the capital
labour substitution can be seen to operate esmoothly between group of countries,
if taking PKL as a measure;




« Por the economy as a whole, the following values obtain (normalized

for B.2):
Al A2 Bl B2 B3
50’7 3.9 108 0.97

- For consumption sectors of the first pattern:
2.7 3.0 1.3 1 1.20

« Por heavy industry sectors, first patiermn:

3.4 - 3¢5 1.4 1 0.90
- TPor second patterns sectors (except 353, 354, 3M):

5.4 3.7 2.0 1 1.7
- For equimment good sectors (division 38):

5.8 2.9 1.1 1 1.0

It can be seen from these figures that PKL is very close for the three
" groupsB.l, B.2 and B.3} as far as equirment good sector is concerned.
The ratio K/L is about three times higher for A.2 and six times for A.l.

- For second pattern sectors, an important capital labour substitution
(ratio 2 to 1) seems to prevail between B.1 and B.2.

= For first pattern sectors, whether consumption or heavy industry
sectors, similar PXL's prevail, with a shorter range betweenm 4.1
and B.2 (3.5 to 1 instead of 5.5 to 1 in second pattemn sectors).

49. In the next vhase of the researcn, a production function will be worked
out by group of sectors, following the SIMV classification, but taking into
account the different patterms 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 econcmetric relations or

by simulating normative policies with industry shares as parameters.



POLICY ISSUES FOR CONSIDERATION

50. This paper is summarizing the preliminary results of a technology analysis
vhich was 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 resesarch work to be carried out by the UNITAD team
and possibly by their UNCTAD and UNIDO colleagues. A first part of the meeting
vill 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
ecanmetric relations but also to simulate planning, or normative approaches on
technology policies within broader industrialization 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

nodel. 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 Pro jection purposes can also be examined,
and in particular what degree of sectoral disaggregation should be kept in the
projecticn of technical coefficients. However, a final reply to the latter issue
should await clarification of the overall treatment of techmology 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 concerts to be checked;

(b) Evaluation of the geograrhical 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 problea from
the analysis of indicator WL (e.g. paragraphs 21, 25, 21, 22);

(d) evaluation of the methodology of the analysis, in particular capital
indicators, use of official exchange rates, etc...

Main technol oli 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 issues in the UNITAD model. These
are: the skill requirements, the development of the 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
Lima target implies a fast development of skill intensive sectors (e.g. ISIC
division 38). Available sources of data might be discussed. How should be
supp]y of skills be handled?

55. Analysis B on the structure of the nanufacturing sector seems to confimm
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-econocmic 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,
Ll.e. highly capital intensive sectors? What role should be given to a medium




capital intensive technology for use in rursl areas in which sectors, and
vhere should policy instruments be introduced?

57. On the same general issue, the analysis shows the importance of market
~ sise in detemining capital requirements of certain sectors? If these
findings are considered statistically well founded, the explanation which
suggests itself is that the technology used in many sectors is ill adapted
to conditions prevailing in small countries. Can this be explained, and
wvhat ‘should be done about it?

58. PFinally, the issue of enterprise sise is already summarized in paragraph

34 of analysis B. Questions for consideration are: how should the problem |
of sise distribution be handled in the UNITAD model, particularly for industries
in the rural sector? What policy instruments should be introduced in the UNITAD
model?

59. The UNITAD team looks forward for advice, particularly from technology
experts, on the main policy issues to be simulated in the UNITAD model. It
is hoped that on the basis of the discussion - both the critical evaluation
and the substantive part - production functions (and related trade functions)
vill be built as the next stage in developing the model.
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The Classification “ey between the STMV Jectors, UNTDO Standordized Tables "mndustries nnd the

1968 Internationel Standsrd Industrial Classificstion of All Economic Activities (ISIC).

UNIDO Industries 1968 ISIC
SIMV Sectoras Sactors Used in Apnalysis A Segtors Used in Analysic D .
1. Agriculture 1. Agriculture Div. 1. Agriculture etc,
2. Agri- Food Procesaing 2. Food Products 311/2 Food “snufscturing

313  Baversge Industries
314  Tobacco Manufactures

3. Enargy 3, Coal Mining 210 Cosl Mining

4, Petrolaum and Gas 220 Crude Petroleum and Nat, Gaa

5. Petroleua and Coal Prod. 353 Petroleus Refineriea
354 _ Products of Petroleum and Coel

6. Electricity,Gea and Water |470 Electricity, Gaa and Stess
420 Vster Works and Supply

k. Basic Producta 7. Metal Ore Mining 230 lhetal Ore Mining

8. Other Mining 290 Other Mining

9. Paper and Peper Products |3:1 Paper and Paper Products

NO: Chemicals 351  Induatrisl Chesicsla
352 _Other Chemical Products

M1, Non- Metalic Min. Products |361 Pottery, China, etc.
362 Glasas and Glasa Products
369 Other llon- Metallic Min. Preod.

12. Metels 371 Iron and Steel
372 Non- Ferrous Metala
AS. Light Industry 13, Textiles 321  Manufacture of Texti{les
14, Vearing Apparel 322 Vearing Apparel

323 Leether and Leather Products
324 Footweer

15, Wood Froducts 331 Manufacture of Wood Preducta
332 Purniture and Fixtures

16. Printing and Publishing 342 Printing and Publiahing

17. Plastic and Rubber Prod. 355 Rubber Producta
356 Plaatic ‘roducts
390 Other Industries

M8, Metsl Products 381 Metal Producta
B. Equipment Goods 9. Mechinery 382 Machinery
Industry . 383 Electrical Machinery
385 Profeaaional and Scientific
20. Trensport Equipwent 384 Tramaport Equipsent
7. Construction 21. Conatruction Div.5. Construction
3. Services 22. Trede Div. 6. Wholasale and Retail Tradas
23. Transpert & Communication |Div., 7. Transpert and Comsunication
- 24, Other Sarvices Div, 8. Financing,Real Eastate stc.
Div. 9. Community and Private Serv.
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ANNEX 2

Yearbook of National Accounts
Statistical Office of United Nations

IMP International Financial Statistics

Yearbook of Industrial Statistics
CDPFP National Accounts
IMRD, National Accounts

Original 1967-76_series

Number of establistments

Average number of persons engaged
Average number of emplayees

Wages and salaries of employees
Average nmumber of operatives

Quantity of electricity consumed
Gross output at factor cost, producers
values or national currency

Yalue added at factor cost, producers
values or national currency

Groes capital formation

Transformation into 1970 8$US dollars

currency using national deflators.

JBEEEKR

~

The industrial dats are from (3) for all the countries. The deflator
of the gross capital formation from (4) and the deflator of mamfacturing
from (4) except those of Egypt, Hong-Kong, Israel and Mozambique which came
from (5). The consumer prices are from (2) except Hong Kong which come
from (1). Pinally, the exchange rates are fraa (2).

mmber

10°

107

national currency

10°

106 kvh

national currency
national currency

national currency

The current price series have been deflated into constant price 1970



Next, the 1970 national currency series have been transformed into 1970 $US
dollars series by means of official exchange rates of 1970 IMP Intermatiomal
Pinancial Statistics.

Definition of indicators

1. o, VY VAL = %g
2. o Y VL = WEC
LE
3. o, VY WL = VAC-'EC
IE
4. o, V¥V ICA = LE-LO
73)
s. & VY = JAC
Yve
6. & TE = LE
©
7. & T™VA = VAC
E
8. o IR = EL
Yvc
9. KR~ 8 iz e 4,5 kel, t = 1966
5 2 k=2, t =1
=2, = 1970
Tvac-Y, vac
i=5  f+i iml  tei
—_ - - 5 _
£ v, .
10, b/ ICLIR= 8 E% t+i k=1, t = 196
kS 2 k=2, t = 1970
2B =) IE
i=5 t+i izl ted
INVC t+i
1. Y CAFVA = , I K=l, t = 1966
VAC 447 k=2, t = 1971

8/ 1967-76 time series.
b/ Two indicators onme for 1967-T71, the other for 1972-76.



12, Y

13.

15.

17.

18. 8 Y

19. 8, Y

0. o, Y

CAFVA

ICOR

ICIR

. INvVC
2 is=l t+i k=1,

10 By =2,

7 1mve

i-l 66+i
VAC
w0 1°

IXVC
» 6+i

LETB

Nve
a EL__¢
10
3 3
2. VA - Z.VA
i=l T3+i 1=l 6641

10
INVC

% i=1 66+4
3 .3

iz -% 1
i=] T3+i i=1 66+

T, A

5 b2,

5 k=2, t

!-‘ t+i k-l,
5 k=2,

t = 1966
t=1971

» -
e . - ———— o S o — o o b

t = 1966
t =1971

t = 1966
1971

t = 1966
t =197

21, Prom 21 to 37 the indicatorsare defined as the ratio of the
¢ indicator 1 to 17 of the considered sector, divided by the
37. value of the indicator for the whole manufacturing.

a8/ 1967-76 time series.

b/ Two indicators one for 1967-71, the other for 1972-76.
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%
Em k-l,t-l%é
. o/, Y o= ot k=2 t=197
5
T mv k=1, t = 196
39. s/, ¥ I!TCk- - 5“’ ‘k=2, t=19T1
. PRODVA=
. o S
a. v/, ¢/ PCOR_ = CAPVA, k=1, 2
Mo
42. v, ¢/ L, =C k=1l, 2
43. 2/ FCOR = CAPVA
M
M. 174 XL = CAFLE
/L
o ¥ mmegg

4. x -(;;:%/5 -1
) 1
Al r -(mc%‘/ 5.1

T INvVC
48. 1Y) CAPYV, = i= ted .2 k=1, t =196
' PR ke2, t=19
10
2 INVC
49. CATYY = uﬂ
T¥Cre

8/ 1967-76 time series
3/ Two indicators are for 1%7-7T1, the other for 1972-76.

¢/ pis a functiom of r,the rate of growth of capital stock, and of N,
the physical depreciation of the capital stock. See text.

[ PR ——
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1/5
50. TXLE '(E.% -1
1E
1
1. Y, ¢/ FCYV, = CAPIV k=1, 2
/‘
3. g/ YV = CAPYV
: /*
S4. PRODTOT= P X PRODVA + (1-p) ﬁﬁ'

Mp-%

3/ Two indicators ope for 1967-T1, the other for 1972-76.

g/ & is a function of r,the rate of growth of capital stock, and of
the physical depreciation of the capital stock., See text.



Yalues of the Coefficients A

Sector A Sector A
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



ANALYSTS OF COEFFICTENTS FREM INPUY - OUTPUT TABLES (MQr II )

1, Aim of the s

Input coefficients as well as other coefficienta cslculated from an input-out-
put table differ bdetween countriea snd change in time. Both types of differences
were in the psst investigated in numerous studies.

The aim of this study is to find some fsctors which influencs the intercountry
vtrtabiliey of input coefficients in a set of compsrable imput- output tables
classified by the 8 sectors of the SIMV model. It is Zfurtkher assumed, that

the 8 sector tables are result of aggregstion of & eet of more detailed and
also standardiszed tables, classified by 24 industries.

The intercountry differsnces between the input coefficients in the 8 sector
tablea oan de than explained by the following differences among the countries:
a) Differencea in the economio level, population number and populstion density.
b) Differences in the econowic structure at *’: i industry level,which

vay depend on the three asbove mentioned factors as well as on the endowment

with certain natural resources.

The analysis will be carried out for the following two sets ol comparasble itoput-
out tablea for a number of countries:

a)"UNTIDO" input- output tables classified by 24 industries

b)"STMV" input- output tables classified by 8 sectors.

The defitions of the"SIMV" sectors and "UNIDO" industries can be found in Table 1.

@ollowing notation will be introduced:

1,3 = the SIMV sectors ( i,j= 1,2,.......8)

®,n = the UNIDO industries( m,n= 1,2......24)

‘ij = input coefficienta of the S™V #able

bnu = 1input coefficients of the UNIDC teble

a4 = value added ( input) coefficient of the SIMV table
Som = value sdded ( input) coefficient of the UNIDO table
t, = technological coefficient of the STMV table

Xs0Xy = gTOSS output velue in the STV and UNTDC tables respectively
vj.vm = gross value added in the STMV end UNTDC tsbles res—=ctively

s _,8 = shares of ¢ross value added of the UNIDC industry @ or n resvec-
tively in the gross value added of the SIMV sector i or 3 res-
pectively

Explanatory variabdbles:

T = &ross domestic product per capita in country k

I = number of populetion im country k



Table ".

The Classification Key between the STMV Sectors. UNIDO Standsrdized Tables Igdustries and the

1 International Standard Industriasl Classaificattion of All Economic Activitiea g;SICh

SIMV_Sectors UYIDO IndustTies 1968 I1SIC
1. Agriculture 1. Agriculture Div. 1, Agriculture etec.
i©. Agri- Food Procesaing 2. Food Products 311/2 Pood Ysmnufacturing
313  Baversge Industries
314  Tobecco Manufectures
3. Energy 3. Coal Mining 270 Coal Mining
4. Petroleus snd Gas 220 Crude Petroleus and Nat. Gas
5. Petroleusm snd Coal Prod. [353 Petroleum Refineries
354 _ Products of Petroleus and CoJ
6. Electricity,Gas and Water {410 Electricity, Gas and Steam
420 Vater Works and Supply
. Besic Products 7. Metal Ore Mining 230 hetal Ore Mining
8. Other Mining 290 Other Mining
9. Psper and Psper Froducts (341 Paper and Psper Products
O: Chemicals 351  Industrial Chemicals
352 _Other Chemical ducts
[11. Non- Metalic Min. Products |36 Pottery, China, etec.
362 Glass snd Glass Products
369 Other Non- Metallic Min. Prod.
12. Metals Liral Iron and Stesl-
372 Non- Ferrous Metals
5. Light Industry 13, Textiles 321 Manufacture of Textiles
14. Vearing Apparel 322 Vearing Apparsl
323 Leather and Lesther Products
324 Footwear
15. Wood froducts 331  Manufacture of Wood Products
332 Purniture snd Pixtures
16. Printing snd Publisbing 342 Printing and Publishing
17. Plastiec and Rubber Prod. [355 Rubber Products
35 Plastic ‘roducts
390 Other Industries
8. Metal Products 384 Metal Products
B. Equipment Goods [19. Machtinery 382 HMachinery
Industry 383 Electrical Machinery
385 Profeesional and Sctentifte
20. Transport Equipwent 388  Trsmsport Equipment
7. Construction 21. Comstruction Div.5. Comstructior
B. Services 22. Trade Div. 6. Wholesale and Retail Trade
23. Transport & Cowmunication |Div. 7. Transport and Cosmunication
24, Other Services Div. 8. Pinancing.Real Estate etc.
Div. 9. Community and Privste Serv.




d

X = populstion demsity in country k
ok « share of exports by industry m in total exports of country k

Two besic hypotheses,complemented by s faw sub- hypotheses, will be tested.

The two bssic hypotheses sre 88 followa:

T. The intercountry differences in the vslues of input- coefficients of
the STMV tebles sre csused by differsnces in sconomic level( msasured
by per capits GDP), size ( messured by number of pupuletion) or popu-
lation density ssong the ocountries of the sample.

IT.The intercountry differences in the velues of input cosfficients of the
STMV tables are csused by the different weighte of the UNIDO industries
{n the aeregagsted SIMV sectors. These differences in the relative cos-
position of the S[MV sectors will be called " output- aix".

Pollowing sub- hypotheses were tested:

s) The vslues of the SIMV input coefficients are seall and thus insignifioant.

b) The varisbtlity of the SIMV input coefficients is susll and not worth ex-
plaining.

¢) The"output w®mix " depends on differences in economic level, size, density
of populstion and on netursl endowment( to be measured by certain export
shsres) smong the countriee of the sample.

d) The varisbility of the input coefficients csn be strongly influenced by
intercountry differences in the valus edded( input)coefficients . In order
to remove this effect( which reflects the impect of reletive wages, taxes

ete, ,but not differences in {nput structure) the analysis will be elso-carried out
out for so called " technological " coefficients.

Th'o velues of several varisblee, listed ebove and related to the sub- hypothe-

see, are defined aa follows:

8) The"output wmix" is measured with the help of groas value edded shares (not
grose output shares) in order to preserve consistency with other investige-

tions cerried out with the help of the SIMV inputeoutput tebles :

v v
(1 s R ; s, = —2-

m z' v, n Zvn

b) the technological coefficients sre defined ss follows:

(2> t‘-d a2 .‘J e e w—— =



2..Data

A set of standardized input- output tables, prepared by the University of Bred-

ford ( England) was used as the main source of dsta. These tables,which were me-

de svailable to UNIDO, were first sggregeted into the 24 industry UNIDO c.assi-

fication and later on further aggregated into the 8 sector SIMV classificatien.

The Bradford input- output tables were preparsd in several versions. For this

study s set of tables was used, which (i) sre all adjusted to the output levels

of 1970, (ii) the vas carried out by the RAS procedure not only for

the intermediate flows, dut for the value added row and final demand colwmn too;

(iii) original national. industry classification was not changed.

These tables wars aggregated into the 24 industry UNIDO classification, in seve-

ral cases the aggregstion was not peffect. The quality of results of the analy-

s4a was no doubt influenced by several imperfectiona of the eet of compasable

inpute output tablea. These imperfections vere caused by the following fectors:

e) Intercountry differences in the methodology of the original nstionsl imput-
output tablea. National tadles were compiled for different years.

b) The sdjustment by the HAS method, carried out st Bradford, is only an spproximatior
to the real nﬁctuo of the economy in the reference year 197C.

¢) The sggregation of the Bresdford tsbles into the classification by 24 UNIDO indus-
tries was in seversl cases not perfect.

The date which were used in the analysis were originstly not complied for <that purpose

and sre i2 mamy respects of low quality. Tt is then surpriping that sany results of

‘nvestigstion sre good snd can be ressonsbly ‘nterpreted.

The analysis was carried out for 30 countries, for which standardised tables in
the UNIDO induatry clsssification could be obtsined. These countries are listed

in Tsble 2. The table also contains values of the explanatory variables used
in the regresaion analysis.

4, Besults of the analysis

Thia parsgrsph conteins only the results of various smalytical procedures and drief

comments on sowme of their formal propertiea. The sttempt to interpret the results
is mede in paragrasph S.

4.1 Size snd varisbility-df the tnput coeffictents

Averege vslues of the input coefficlents for the 8 sectors of the STMV +able and

valuee of the varistions coefficients ( standard devietion divided by the erithe-

tic everege) are presentsd in Tsdle 2.

Following general observstions can be made:

e¢) There are no empty cells in the Table 2.

%) The differences in the magnizude of individual sverage coefficients ere very
Zrest; the valuee of the coefficiente range from e-ge 0.CC018 ( deliveries of

egri- food to the equipment goods industry ) %o 0. " C.7693& ( velue sdded

coefficient in the service esector,.



Cfotmtry Gg:.gc i 933“ P?ﬁ:g“ rortilonm;::nﬁg“ igozt.%o;gg:tu: 119’224221‘:-
1000' § Killion 1°°°a/h2 ainerals !orgg; c:ra“:oh & products cruda
1970 1970 1970 27 28 n 33 331
Australis 2.054 12.552 0.0016 0.00344  0.1a409 0.04542 0.00827 0.00000
Austrie 1.91? 7.847 0.0689 0.00776  0.0035% 0.0000  0.00227 0.00000
Belgium 2.658 9. 300 0.3049 0.00919  0.0095 0.00315 0.02322 0.00000
Brasil 0.517 95.204 0.0112 0.00278 0,09625 0.00000 0.00581 0.00022
Costa Rica 0.567 1.7%7 0.0343 0.00000 0.00000 0.00000 0.00433 0.00000
Cyprus 0.859 0.633 0.0688 0.10198 0.24766 0.000C0 0.00000 0.00C00
Denmark 3.160 4.929 0.1M44 0.00499  0.00374 0.00000 0.01342 0,00000
Pinland 2.253 4,606  0.0137 0.00000 0.00317 0.00000 0.00347 0.00000
Trance 2.781 $0.670 0.0926 0.00545 0.1625 ° 0.00356 0.00753 0.000C0
Greece 1.133 8 793 0.0667 0.08529 0.02599 0.00000 0.00996 0.000C0
Indis 0.099 543,182 0.1683 0.015#0 0.952¢  0.00000 0.00563 0.00000
Indonesis 0.077  119.467 0.0589 0.00000 0.10645 0.00000 0.32797 0.29217
Iren 0.392 28,359 '0.0172 0.00266 0.00932 0.00000 0.88051 0.74580
Irag 0.374 :9.356 0.0215 0.00018  0.00000 0.00000 0.94460 0.94222
Italy 1.7%  53.565  0.1779 0.00888  0.00000 0.00000 0.04884 0.00000
Jordan 0.234 2.280 0.0233 0.18475 0.00293 0.00000 0.00000 0.,00000
Luxemburg 2.824 0.338 0.1300 0.00921  0.00957 0.00%11  0.02321 0.00000
Mexico 0.666 50.313 ° 0.0255 0.05202 0.02746 0.00000 A02580 0.0CO0C
New Zealand  2.235 2.811 0.010% 0.00000 0.002% 0.00000 0.00742 0.00CCC
Norway 2.884 3.877 0.0720 0.01197  0.02296 0.00000 0.07815 0.0C0CC
Paru 0.469 13,248 - 0.0103 0.00000 0.18920 0.00000 0.00709 0.00€a42
Philippines  0.186 37.604 0.1293 0.00000 0.207617 0.00000 0.07595 0.000CO
Portugsl 0.717 8.628 - 0.09%7 © 0.07285 0.07169 0.00000 0.02328 0.,0C0OCC
Rhodesia 0.2832 5.308 0.0136 0.00000 0.00000 0.000C0 0.CO00C 0.000CO
Singapore 0.914 2.075 3.4583 0.00000 0.072%  0.0C000 0.2309C 0.00000
Soutk Africa  0.822 21.500 0.0176 0.06102 0.06172 0.00852 0.043C4 0.00000
Spain 1.089 33.779 0.0669 0.01093 0.00951 0.00737 0.04127 0.00CCC
Sweden 4,107 8.043 0.0179 0.00000 0.03970 0.00000 0.00724 0,00CCO
Turkey 0.359 35.232 0.0457 0.02936 0.03599 0.00537 0.00125 0.00CCC
United Kingdom 2.194 55.480 0.2274 0.00593 0.00327 0.00367 0.02187 0.CCCCO



T

n

abie 2%

.

i
|
|

Pappy anjep

®021A13G ‘g

uoyy
~-2NIISUOD ¢

‘puj spoon
judedinby -9

£aq8
-npul Y1 °§

s3onp
-014 OISEH "y

£339ug ¢

Buissaooa g
poo4-113y ¢

pan,[noyady

(01L°0) (61L°0) (12°0) (6¢:0) \§2°0) (6170) (62°0) (6170)
9¢ 694°0 60 w64%°0 89 496°0 €L 68%°0 o2 %5'0 ¥9 669°0 9y 922 0 20 269°0
lsnﬂg ﬁ|4|_ .|41J llanu nqua r|4|~ rllﬂg 1|'4~
(6<°0) (¥9°0) (85°0) (v9°0) (¥6°0) (29°0) (£9°0) (48°0)
86 0£L°0 60 9¢€L°0 85 S0L°0 Le SEL°0 Ly ¥EL°O L L60°0 20 GyL°0 €2 6L0°0
11 ] ] 3 1] 1] | il
]
(1L6°0) (29°L) (€2°L) (ee°L) (9%°L) (05°L) (2n°y) (45°)
%2 L10°0 €l L€0°0 N 2L %v00°0 €% 600°0 0L 600°0 6L 61L0°0 6$ €00°0 0¢ L00°0
] ] = | ] - ] 1
(16°0) (w°0) (29°0) (¢9°0) (1e°0) (£6°0) (2e"L) (6L°L)
18 910°0 05 42070 ¢v ¥OL'O 1< 0L0°0 Lk 91070 89 11070 92 L00°0 w0 410°0
mw ._ ‘llna 1 J lldﬂu nllqd. .nnun— lulua ullud
(v9°0) (¢$°0) (29°0) (8€°0) (68°0) (68°0) (¢8°0) (o)
w2 61L0°0 29 960°0 9v 690°0 8% 66L°0 €8 620°0 LS €10°0 €6 vc0°0 04 L10°0
] 1] 71 1 1 ] 1 ]
(#4°0) (8¢ °0) (L4°0) (19°0) (L5°0) (su°L) (v6°0) (08°0)
€2 0L0°0 16 $81L°0 2% LOL 0 €L 2080°0 9% 964°0 G2 %€0°0 S0 620°0 29 0£0°0
"o ] 1] | S ] 1 1 ]
(08°0) (94°0) (sL°L) (05°0) (05°0) (L270) (s9°0) (Lw)
96 L20°0 . 26 2L0°0 €v %20°0 0t 91L0°0 96 950°0 9 S2L°0 6 $1L0°0 12 w00
e _ _ _ . _ 1 _ 1 _ ||ﬂ|d IIIA
) . . °y (1o°t) (26°0) (€9°¢) (L%°0) (6L°1L)
neﬁmmomw omﬁcmo.w neﬁwwo.w 66 %00°0 2% LL0°0 oL L00°0 89 2uL°0 6L 8960°0
=] [l ] ] m ] ] ]
(6v°1) ($6°2) (€97¢) (10°s) (c2¢) (28°%) ($8°0) (¢8°0)
$6 ¢00°0 w5 L00°0 66 000°0 0/, 250°0 L0 920°0 2% 600°0 62 W< 0 94 960°0
| ] ] 1] — ] 1] Jl_
S#0 AP uoj3onIjsuol SpooOH jusudinby £azsnpur U9V #39npoag ojeeg £9aau3 poog-1a9y @anq Nojady

{opow A{1S #43 jo #jus1d1jJ*

09 anduy #Yyj Jo eangea aFedeAy "¢ 21AQ8]




o) Certsin coefficients oam be comsidered , sccording to their sagnitude, as large
and important, othor ocoefficiente as swall and less importan’. Since there are
no general rulss sccording to whioh coefficients can bde claseified, the following
selsction hss been made:

t) Sasll ocoefficiente ars those the valus of the standard devietion(product of the
average valus and of the coefficient of varietion- which {e in brecketts
in each oell) is lower than 0.02. There are 28 " e" coefficiente in Table 3.

i1) Large coeffioients are those the value of which is greeter than 0.05. There ars

slltogether 26 such " 1 " ococeffioiente in Tsbls 3.
t21) The remeining 18 coefficients are"middle-~ eize"coefficiants.

d) The varistion of ococefficients depends on thsir size; it is in gensrel greetsr
'for suall coefficients snd smallsr for large coefficiente. But there ere cer-
tetn importaat devietione froa this rule ( e.g. for the inputs of the service
sector ).

e) The varistion of the imput coefficiemts on the sain diasgonal ie rather emsll.
This is rather important. Vslues of the coeffioieats on ths maia diagonsl lro'
{nfluenced by the the methodology of statistical oowpilstion of imput- output
tablee and by aggregation of larger tables into smallsr onse. It ie often aseu-
wed that they differ strongly between occuntriee and saks the other input coef-
ficients lsss comparsble. Thise doee not sses to be the case f&r input- output

tablee used in this imotijntion.

) f ¢t v [] ut-and-t ological coeff ts on GD r
hsed, size of count: d populstion densi

Yollowing regression equations ware teeted:

[
] b 4 P a
(3 .1.1 = cyy * Sy Y P ¢ ¢:t‘1 4 ( 1= 1,2....8,7 ; J=1,2...%0
] b 4 P a
(&) t’-d = ey + 6T e P +Cy 4 ( 4,4 = 1,2.....8)
(nly lineer regreesione were tried. Earlier hsve shown, thet sore complica-

ted ( logarithmic) equstions yeild much worse resulte. The edvantage of the linear
regraseion is eimplicity and edditivity of resulte in colummns of the input-output
table.

The results are presented in Tables 4 and 5 respectivsly. The selection wes
ssde on the basis of the P- valuee. The loweet P~ value eccepted was equel to

2,85, which corresyonds %o 10 % probebility in ths ceee of one explanatory varieble.

The figuree in Tebles 4 and 5 should be reed in e wey, which will be expleined

on the sexsmple of the input- coefficient for the input fros wgri-food proceesirg
to agriculture:
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Iable 6, charscteristics of the equations op the depegdenge of the igput spd techpological
coefficlients the GD heed 1] [}
8. Distribution of deterwizstion coefficiencs { R
Value of RE Rusber of equations for
uu'l tu‘l total
. 0.05 = 0.09 - " 1
0.0 = 0,14 13 5 18
0.1 = Q.19 ? ? 14
0.25 - 0.29 6 a 1‘
0.30 - 0.3‘ 3 1 ‘
0.35 = 0.39 2 e 4 .
0.40 = Q.44 1 - 1
0.45 = 0.49 e 1 3
0.%0 = 0.5 1 1 2
0.5% - 0.59 1 - 1
total 43 31 74
F= value Nusber of variables:for:
upper lisit nu'l tu'u total
P 4 total b 4 P 4 totall y ) 4 total
- % 9 5 6 20 5 4 S 14 " 9 1M 3
- % 11 4 8 23 9 5 1 15 ) 9 9 38
~10% 5 3 S 13 2 2 4 7 3 7 19
total 25 12 19 56 16 9 8 33 41 1 27 &
! ] < 1]
s row-vise & column— wise
sector varisbles equat. ﬁz variables equat. ﬁz
7 P d Y P 4
({) for the uu'l
1. Agricult. 1 1 r3 3 26.0 6 1 3 ?7 30.6
2. Agri=food 3 1 hi & 23.0 1 2 6 7 15.8
3, Energy - 1 2 2 33.5 2 1 3 4 23.5
4, Basic pr. s 2 1 ] 15.2 3 2 32 7 18.3
5. Light ind. 2 2 2 5 19.8 4 1 1 5 25.4
6. Equipuwent ? 1 3 a 22.1 e 1 - 3 20.0
7. Construct. 6 2 - 7 26.1 2 - 1 3 22.3
8. Services - 1 s 5 5.8 S 4 2 7 30.0
Yalue added 2 - 3 3 8.7 - - - - -
Total 2% 12 19 a3 23.4 25 12 19 43 23.4
(il) for tke ty4'8 ‘
1. Agricult. 2 1 2 4 23.0 3 - - 3 20.C
2+ Agri-food c - - 2 23.0 1 1 & S 1.8
3. Energy 1 - - 1 12.0 2 - - 2 17.5
4, Basic pr. 1 e 1 4 21.0 1 1 - 2 21.0
5. Light ind. 1 -] 2 4 7.2 o 1 2 6 23.8
6. Equipuent 3 4 1 5 16.0 3 1 - 4 22.7
7. Construct. ) 3 - 8 30.2 2 - 1 3 .7
8. Services - 1 2 3 7.0 - ) 1 & 27.5
total 16 9 8 31 2z.8 16 9 8 31 2.8




a; - 0.007 +0.09%y +0.0%4 B «0.%
( %) (%)

To this case, czz ts significant et % and cgz ie significant st 5 % level, while
cgz ie not eignificent below 10% level.

It should be noted, thst the three explanatory variables (7y,p.d ) are not intercors
relsted. The coefflcient of correletion R between y and p oqudo to -0.2821, the
coefficient of corrslstion R between y amd d equals to -0.0467 and between p and d

t0 - 0.0823. But even in the case of R__ thers is mo significent intercorrslation:

b 44
the value of B2 = 0.0796, its staadard ervor of estimste is equal to-1,08 snd the
regreseion equation has a regression coctrioint whioh is not li.p.ttiont et 10%

level.

A summsry review of the resulte is presented in Teble 6. Table 6 shows, thst the in-
put coefficiente perfomm better thst the technological coefficienta. Three values

of the value sdded coeffiolents smnd A0 values of input coefficients oould be explei-
ned by regression equations, dut only 31 veluss of techmological coefficlente. Also
the eversge value of the 12 is elightly bhigher for the lld't than for the tld" H

( 23.4 sgainet 22.8).imong the explanatory vsriebles, Y prevails beth for the input
and techmological coeffioiente.

The number of significsnt equations dlffl;l by sectors. The number of asignificent
squstione {a row-wiee high for the oq;:tplcnt goods {ndustry, comstruction und
g8rvices, TVOlOMN- wise the mumber of significant equations {e high for agriculture,
sgri- food proceeeing, basic producte and eervicee.

4,3 Dependence_of the velues of ipput- goefficiente for the UNIDO sectors on GDP per
[ Q atio mber and denet of stion

The results of snalysis preeented in the previous paragraph heve shown s relatively
good performsnce of number of input coefficiente snd relstively weak perforsance of
the technological coefficiente.

The values of the input coefficlients of the STMV tables depend aleo on the values
of the imput co‘officlantl of the UNIDO 28— industry tablee. The depumdence of the
tnput coefficienta of the UNIDO tsblee on GDP per heed, number of populetion and
populetion deneity cen be aleo anslysed by the regreseion smalysie. The reeulte of
the snelysis are preeented in the Annex. (n Table 8 the determination coefficients
82. {n Tsble 7 selected everege values- of the input coefficisnts can be round.‘ )
The resulte =reeentsd in the Annex and Table 7 indicetes few sdditionel probleme. The
firet one{ which wee neglected for the input coefficients of the SIMV teblasa for
reasons to be expleined nov.) ie the exietence of negative intercepte in the regre-
ssion equations. There are 49 negative intercept velues ( out of a total number ofr 2
in the Annex. Theae negative intercept valuee are the consequence of zero

coefficiente for certain countries. In the anslysie of the SIMV input coeffi-

ciente it was assumed, that the zero coefficiente are " true " zero values. In
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the enalysie of the input coefficienta {n the UNIDO 24 industry classificstica
the 3ero values oen be ot only " true’zeros, but can also resulte beosuse of
erTors in date cowpilstion or inoonsietencies in the aggregation of the input
tebles frow national classsifioaticm soheses in the 248 ipdustry UNIDO claseifi-
ocation.

nférmation allowing to asess the rolisbility of dete in the 26 industry clasai-
ficetion {e providéd in Tadble 9. For esch cell ane finds the information on

the highest and lowest value of the coeffioient and on the number of zero
entriesa. One osn see , that in certain casea negative values of ocoefficients

 sappear in the 24 industry tedles and thet the mumber of zero elements ia

sometiees rather high. The high number of zero elements influencee the sverage

values of the coerficiente for the ssmple of countries and csuses often.the

negstive velue of the intercept.

T+ zust be , however, atreseed, thet fvow the point of view of the theory

of imput- output enalysie the valuss of imput ocoefficients should be pop-pe- °
gative. Actual negative values are obviously wrong, negative valuea which

would result fros the sppliocation of the regreseion equations should by, ex defi-
alitione, replaced by sero,

The pusmber of non- serc eiements in ‘the..value added row of Tsble 9 aleo tndiocstes the
cuality of dats. Some induetries in certein countriee were loat during the proceseing
by the RAS method. Theee l0eses are very high in industries 03~ coal aining and OM-
petroleumn and (nfludénce negstively thd wmalysie for the energy eector.

The very last ocoldmm of Teble 9. provides inforsation about number of countries,

for which the aggregstion of the tables in original nstional industry classifi-
cation into the 24 industry claseificatiocn was not perfect. Inconsistsmcise in

the aggregation could also have influenced the resulte of the Tegreasion maly- <

ale.

Following regreseion equetions were tasted: :

Q -
(5) .La - cLJ b4 nzacta.n + t;.cza.-

For the coefficients on the main diagonal( for whéch {e J ) e distiction between
the second an¢ third term of the wquation cannot be made. The equations for the
valued sdded ( izput) coefficienta do not imelude the third tera.

(6) g .oy e Z Tt 2 cly%
&) i6m

n thia case, the equations for value added coe’®* cienta do not exiat. -2

In bo<h equations the cutput mix ie measured by vakue sl4ed ehares 8, and a,
Tespectively, which were defined by equation (1) in parsgrsp: 2.



The Tesulta are presented in Tables 10 snd 11’ respectively. The selection was sede
eccording to the F-values. The loweat 7- velue acoepted was equsl to 2.85, which
corresponds to 10% probability im the osse of one explanatory varieble.

The figures {n Teblea 10 and 11 should be read in e way, which will be expleined
on the eoxamplé of the imput coefficient for the input of energy into the equip-
sent goods {ndustry:

2
8 - 0.082 - Ozg;g sg - 0.?;2)-19 R = 0.29

The valus of the coefficient decresses vith sg, i.e. with the share electriolity,
ges and water industry in the enrgy sector and also with 890 i.e. with the share of
sachinery in the equipment goods asector.. The first coafficient is aignificant

at % level, the second one at 5% level.

A susmary of the results is presented in Table 12. The output eix explaina the veria-
bility of the input ooeffioienta for the SIMV {input- output tables not wmuch better
than @IP per head, number of population and population density. Three valuea

of 7alue sdded coeffiftioienta, 37 values of ipput coeffioients and 38 values

of technologiosl coefficlents could be explained by regression equetions. Cae

should, however, bear in aind thet three STV sectors( as wvell ss value added) are
{dentioal to the UNIDO industries( agriculture, agri-food procesaing and construc-
tion) and that this type of analysis {s ex spte not spplicable to 12 input and

to nine technological coefffioients. The gversge values of the Rz are 25.6

for the ipput amd 25.1 for the technologiosl ocoefficients.

The results for the teohnological coefficienta are somehow "sharper” then for the
input ooefficienta, the number of explanetory varieblea ia smaller, dbut the frequen-
oy of coefficienta signifioant at 1 % level higher.

There are slao differencea in coverege LY the STMV aectors, The coverage is very

good for the basic products , light industry and aervicas.

What ia sore important, the frequency of the partioular velus added shares in the
equations {a rether different. Firat of all, the a s are alightly sore frequently
represented thet the a 'a: 27 agatnas 25 for the imput and 29 ageinst 22 for the
techuological coefficiente. Thet mesns, that the cowpoaition of the {input is
sowehow more important than the oompoaition of the output.

Theae figurea, aa well as coversge by the 24 UNIDO {nduatries, can be found in
Table 13. The coverage ia,ex definitions, nul for inmdustrias 1,2 end 21. It ‘s
also nul for imdustry 20, but 85 ® 1 - 119. One can see in the very last columc,
that the coverega ia very high im the sector 4. basic producta ( 7.9 cases per
industry) snd in aector 8- aervices( 6 csses per industry) and reletively low

in sectoras 3- emergy and 6- equipsment goods.
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stribusion of the det 2

Value of Rz Kusber of equations for:
lu'l total

0.10 = Q.14 10 9 19
0.1% - 0.19 6 3 9
0.20 = 0.2& ) 1 16
0.2% - 0.29 5 S 10
0.3C - o.% 5 “ 9
0035 - 0059 1 2 3
0.0 « 0,44 ) - s
0.‘5 - 00“9 2 1 5
0.50 « 0,54 4 2 3
0.55 - 0.59 - - -
0.60 - o.“ - - -
0.65 - 0.9 - - -
total 40 78
%, D4 4 )
?-. vslue Rusber of variasbles for:
upper lim't 848 total
- Y% 28 61
- % 25 38
«10% ? 1%
total 60 114

5. Testures of the results for particulsr SHIV sectofs

sV tu'l
" sector rowevise column-wise | row-wise columm-wise
cases '.iilz canes ﬁz cases ‘lz csses SR
1. Agricult. 2 2.5 2 22.% 2 28.2 3 16.7
2. Agri=food |3 19.7 3 17.3 3 2.7 3 18.7
3, Energy 6 6.2 7 22.3 S 6.8 % 3.8
4, Basic pr. 8 3.9 9 é5.9 8 3.8 8 23.7
&, Light ‘nd.| 8 28.7 6 e%.7 7 2%.4 5 2%.8
8. Equipwer?® T 19,7 & 29.0 4 5.0 & 27.0
%. Coastruct. | 2 22.0 2 27.7 3 18,0 3 2%.7
8. Services s ‘4.8 6 27.3 6 17.3 7 26.6
Value sdded 3 25.0 - - - - - -
Tosal (Av,) 40 25.6 40 25.6 25.1 38 2%.1



% -

Table 3.
va. va a t! t oefficients
SV TETDO Trequences for:
Scetor industry 8 'n tu'a totsl
3 teg v votarp i g ey v total | ¢ 3 ey v, total| #
1 1 - - 2 e - - o - - - s a - - -
P 2 - - - - = - - = - - - - - - -
1 1 1 - - - - - - 1 4 1 -

? 2 P T T D Tl -2 a3 3 ke

5 - 1 - - 1 - 1 - - 1 - 2 - - 2

6 3 1 - = & 4 1 - - 5 7 2 - - 9
Iy 7 2 1 1 - 4 3 2 - - 5 5 3 1 - 9

8 -2 - - = - - = - - - 2 - - :

9 3 1 - - - 21 - - 3 5 2 - - 7

10 P 1 1 5 31 - - a4 5 2 1 1 9 (7.9

11 1 1 - - 2 2 1 - - 3 3 2 - - 2

12 4 2 1 1 8 4 z 1 - ? 8 a 2 1 18
5 13 -1 - = 1 12 - - 3 1 3 - - 4

14 21 - - 3 21 - - 3 4 2 - - 6

16 1 1 - - 2 - 4 - - 1 1 2 - - 3

‘:‘7 - 1 - - - - - - - - - 1 - - 1

18 s 1. - - 6 4 2 - - 6 9 3 - - 12
¢ 2 M M- - X2
yi 21 .- - - e = - - = - - - - - - -
8 22 e = - - 2 S = - - é 4 - - - 4

23 13 <« - & 11 1 - 3 2 s T - 7 [6.0)

24 - 3 - - 3 - 4 - - 4 - 7 - - 7
Total 27 25 S 3 & g9 22 3 - S4 56 47 8 3 174
1) Fain diagonal
2) Value um

Tsble 18, Regression equetiops for velue sdded shares ( s, s, )

UNTDC industry Intercept GDP per head Population Pop. density Export shsre az
1. Agriculture - - - - - -
2. Agri-food - - - - - -
3, Cosal mining - - - - - -
4, Petroleum & gas 0.055 - - - 1.061 (1%) 2.74
5. Petr. & coal pr. - - - - - -
6. Electricity etc. 0.426 0.110 (%) - - - Cc."%
7. Metal ore @ining 0.073 - =0.291 (5%) - 1.870 (15) 0,48
8. Other mining 0.125 <0.036 (%) - - 1.312 (1%) 0.3
9. Peper & products 0.049 0.082 (1%) - - - 0.4
10.Chesicals 0.239 - 0.360 (10%) - - 2.7
11 .Non- wmetallic p. - - - - - -
12.Metals 0.120 0.048 (1%) 0.368 (%) - - 0.22
13.Textiles 0.353% =0.064 (1%) - ~0.075 (5%) - Q.32
14, Wearing. pp. 0.288 =0,040 (5%) -0.508 (5%) - - Q.22
15.Wood products - - - - - -
16.Printing & pudbl. 0.040 0.037 (%) - 0.043 (%) - 0.4
17.Plastic & rubber 0.115 - - 0.051 (10%) = 2.°¢
18.lletal products 0.082 0.057 (1%) - - - 0.32
19.Machinery 0.879 0.053 (5% - - - .15
20.Transport equip. 0.527 -0.053 (5% - - - Q.7°¢
21.Construction - - - - - -
22.Trade 0.399 =0.059 (%) «0.608 (%) - - 0.°9
23.Transport & tow. 0.130 - 1,463 (1%) - - 0.58
24.0ther services 0.588 - «1,041 (1%) - - Q.zc¢



Sut aleo ths frequsncy of partioular UNIDO industries in the regression equetions

is retber uneven. Iz the energy sector the frequency is rather high for industry

5= Tlectricity gas and water, which appemrs very oftes ss the row element and
iafluencee the valuee of ococefficiants for the snergy tmput into the otheu

sectors. In the basic products sector the frequency is very high for industry

12~ Metals and also for industries 7- Metal ore umining and 10~ Cheaicals.

All these industriss are isportant row elemants. In the light industry

sector the frequency is high for industry 18- Metal products, again sm important rov
element. On the contrary , an important column element is industry 24— Qther eer-
vicee in the service sector.

4.5 Dep £ utpu r head ulation zumbar stio

t with SOUrCee .

The output mix, {.e. the industry compositicn of the value added of psrticular
eectors is sgain probsbly dependent on the level of economwio development, sise
of the oountry snd- also- on the endowwment with nutural resources.

The f'rst three variables wers allreddy used in the regreseion amalysis for the
input and technological coefficients of the tablee in the STMV sectoral claseifis
cstion and for the imput coefficients of the tables in tho. UNIDO industry classi-
fication. .

The endowment with natural resources will be spplied to certasin industries only
and will be measured by “he exports shares in totsl exports. In particular,
following export s3ares will be used:

SITC 327~ Coal a0d OOK® .ccccccvaccscsccssccces INAUSTTY 3= Coal uining

STIC 231~ PetTolels CTUA®....cocereeeeecescesss Industry 4- PetToleum snd gas
SITC 33 = Petroleus snd petToleum products .... Industry S-Petroleum and ooal products
STTC 28 - Mstallifercus OTe..c........eecee.... Industry 7- Metal ore mining
SITC 27 - Fertilizsrs and sinersls....ccccccee. [ndustry 8- Other mining

The values of these sharee for the 30 countries of the esmwpls are presented in
Table 2.

The analysis of the intercorreletion of the export shares with the other explamstory
vari.sbles gsve the following results( regression coefficients R):

ST y P 4

27 =0.2%04 =0.0692 <0,1088
28 0.30€1 0.1718 -0.10%8
321 0.1358 C.1718 -0.7058
33 -0.2918 =0.C393 0.0910

331 =0.2842 =0.C262 =0.07%5



The only correletion coeffiotent which cannot be neglected is that for the
releticn between betwesn the axport ehare of SITC- 28 ( Metalliferous ors) and

GDP per head. It equals to 0.3061, the regreseion equation reeds as followe:

expos = 0.072 - 0.019y ; B = 0.0937 ( St. error = 0.0661)

7 value ie equal to 2.895 and just et the limite of significance st 10% probebility.
This Laterrcorreletion could have some influmoe on the regression equation for

the share of industry 7.

The results of the regreesion snalysis for the 24 UNTDO industriee cro' presented in
Tsble 14.No results could be- ex definitione- obtsined for the industries 1,2 snd
21, no reeults were cbteined for industries 5- Petroleum and ooel producte, 1"- Nomn-
setallic producte snd 15~ Wood producte. Only linesr regreesion equations were
tried.

The most frequent explanstory variable le GDP per ospite. The size of the country
has an important role in sheping the output six in the servioce sector. Cut of the
five export sheree¢ only three sppeer in the regression equetion, the export shares

sees to be not the best indicstor of endowment with netursl reeources.

3.6 Brief sussery

The resulte of various smalytical oalculstions were presented in Teblee 3 - 13. Theee
deta provide the basie for the investigation of factors influencing the valuee

of input coefficients in imput- cutput tebles in the SIMV seetoral claseificetion.
Hegreeseion squatione were used for “he inveetigetion of the imput and technologicel
coefficiente of the STMV tedlee, for input coefficients of input- output teblss

in the 28 industry UNIDO clsssificetion snd for the output composition of the ST™V
seotom by the UNYDO industriss. Only lineer regreesion equetions were spplied.

The results are velid only for the set of dets used, t.e. for stenderdized ‘n-

put output teblea for 1970 for 30 countries. Thees tebles were created on *the

bas’s of the deta bank of the Bardford aniversity.The reliebility of these

dete is not Ynown. Theee dste eleo heve no direct reletion to the regionel

input- output tebles to be used in the SIMV world sodel.

5. Eveluetion of the results of the regreseion anelysis

Eveluetion of the msulte will be carried out by SIMV sectors, both colump- and )

ro4- wise.

2.2 Agriculture
Sector of egriculturs in the SIVM claseificetion ie tdenticsl to the same industry
in the UNIDO claseificetion. '

The input coefficients in the column of egricnlture ere of different size. Four
sre large coefficients: a,,, 854, 85, 8DC 8.,; COTee coefficisnts are smell: ac,,

a;, end a,,. The variebility of most input coefficisnts ( also of the small
ones) is reletively small ( Teble 3 ).



The valuee of the input coefficiente depend of GDP per heed- five ccefficiente ( 8344
®uqs Cgq9 g, and L Yincrease with the GDP per head, the value added ooefficient e,
obvioualy decresses with GDP per head. Density of populetion has e poeitive impact on
7o) snd Bga 4 negative on e, . The size of the oountry: hss negative impact on a4
only ( Teble 4).

A shift from imnput coeffici erfe to technological coefficients is made easy by the

fact thet thers s @ good regreseion equation for e, . T* bdrings important changes

ta *he results, since it providee ¢ regression equetion fcr the intermedisry deliveries
within the agrwulture , i.e. for t,,. On the other eide 08t regreasiocn equetions for

the other coefficiente, except for %, and t-,.‘) are no sore significant ( Teble 5).

A look et the regreseion esquations for the UZIDC {industries givee only e partial
explanation of the regression equetions for the coefficients in the SIMV secteral
olaseificetion. The regression equation for e,, ( dasic plfoducts) might be due to
Tegreeeion equations for impute inso sgriculture form industriee 10 and 11 ( chewicals
snd non- setallic winerals), in the light industry there is only ine significmmt,but
not very useful result ( the intercept as well as the regression cocefficient are close
to sero) for industry 1€ (printing snd publishing ). The regression equations for the
three service industries which form the service sector sre good, it eeems that i{n
particular trsde plsys {important role ('hbh_n 10, 11 amd 12 ).

The ettempt to explein the velues of the @ut coefficients dy the output eix of the
sectorel imputs into sgriculturs gasve poor resulte. Significant regreasion equations
were found only for e,, &nd eg, 88 well as for t,, and tg,. Both coefficients are
ssell. The input and technological ocefficient for the imput frew the light (ndustry
to egriculture eeams to depend on the share of Lndustry 18 - letsl produote, the

input from the basic producte sector on induetriee S- Psper and psper producte end
11- Nor- wecellic minerels elternetively. Reletively good regreeeion equetions are
sveilebls for 89 and 34g, hd equationm for 844 -( Tadble 14).

To sum up : The ~“esults would allow to project the valuee of following coefficients:
84 4 €4 8nd gy e well as t,,. The resaining oocefficients are not very important

end sost of the regris. on equetions prodlematic.

The tzoput coeffiociente from sgriculture into other sectors are important in two cases
only: for the inputs into the agri- food proceeeing ( l.,z) and into the light industry
{ 84¢). The rest is of leee importance.

The first coefficient depends on ' the sizé of the country and populetion density,

the eecond one on the GIP per head. Populetion density expleins also the value of the
small input coefficient foTr the service eector e,g. The reeults for tke tecinclo-
cigel coefficisnts are ruther similsr ( Teblee &4 and ).

Looving et the regreeeion equations for UNIDO industries one osn eee, thet the

iaput from egriculture ‘=to ‘he light industry can be expleined by inputs:

iato the textilee and spparel] ( industriee 13 and 14) snd the input into the

eervice eector by the inaput into induetry 24« other eervices ( Tablee 1C,11, and 12).

And smong the Tregreeeion equatione expleizing the imput and technological coeffi-




clents one finds g ( paper) expleining the input ‘nto the bssic products and 8,3
( text'les) explsining the input into the light ‘ndustry.

To sum up: The inputs from sgrioulture to other sectora sre important ‘n two csaes
only: for the agri- food processing snd for the light industry. The forwer input
coefficient depends om the stize of ocountry snd population density, the latter

on GDP per heed and is alec linked with the tnputs of sgricultursl rsw ssterial into
the textile industry ( whioh is ome of the ocomponents of light industry sector).
Ixplanstion wes also found for the imput {rom sgrioulture into the basic products
sector ( due to the inputs into the peper industry) snd for services, but both

ooefficients are rather small.

2.2 Agri- food processing

The sector of agri- food processing in the SIMV classificstion is identical to the
ssme infustry (n the UNIDO classifiostion.

The imput coefficients in the column of sgri-food processing are of different size.
Your coetficients are large : s,,, 850y 835 81d 5. ., three sre smsll: 830+ 8gy snd
8no.

The vslues of the input coefficients depend predominsntly on the size of the country
end population density. This applies to the velue added coefficient ( wi*th positive
coeff'cient for d, but low ¥ value) snd for the tnput from services ( also positive
coefficient for d end bettsr value of P). On the contrary the ccefficlenta of d

for the ‘nputs from sgrioulture snd the intrs- industry ‘nput are negative. The

o‘ze of the countTy sppesrs( number of population) onmly in the equations for

8,5 sud 8oo with opposite aigns:there aeema- to be a shift in favour of inputa frow
sgrioulture st the expense of intre- induatry inputs csused by tha {noresse i(n the
sise of the country ( Tsble 4 ),

A shift frow {mput coeffioients to technological coefficients did not bring profound
chsnges: only the regression equation for 8y ( with both vslues of F rsther low)
dissppesred ( Tsbla 5).

Detstiled regression equations by the 248 UNIDO industries bring very little sdditionsl
informstion. The input from services seess to depend on the inmput from trsde, but
the regression equstion includes three explanstory veriablies( Y,p,d) and the F vslue-
of & te the lowest one ( Annex ).

The snalysis of the dspendence of the imput coefffcients on the ocutput atx doea not
bring wuch sdditional clsrity too. One can aee the input from services to be depen-
dend on the ahsre of transport and comwunicstion , but the F vslue of che coeff:-
cisn’ ‘a low and the eoustion diseppears for the technolosgical coefficients ( Tables
10 snd 11,

To aum up: Regression squstions for four lsrge ‘nput coefficnt® were found. The
explsnatory variablea are density of population and the size of the coun*ry respec-

tively, the reaulta are rather difficult to interpret.



Bowewise thsrs srs only two'Eportant inputs from ths sgri- food process’ng sector
‘nto egricul“ure and the intre- sectorsl ipput. The other ‘nput coeffic'sants sre
epell, ths egri- food sectors dsl:vere most of the output to final demand. The vs-
rigtioh of some of the ‘mput coefficiente is rether lsrge ( Tsble 3).

The explanetion of these emall coefficients ( the two large cosfficients , s, and
s, havs bssn alresdy dselt witd) was found for the inputs into sector

bssic produsss ( both for ths input and tschnological coefficient). Thie inmput
decreases with GDP per nesd ( Teblss 4 and 5). T™hs regrsssion equations for

the 24 UNIDO industries brijg no tmprovsment, thare is only one squstion for the
componente of the u;tor basic products:foT DOR- @tlllic uinerslis. Ths determination
soefficisnt is vsry high - 0.97- but the ousber of tountries with non - zsrc slements
in this cell is omly 9 ( out of 30) snd the explanatory variable is not y, but p

( Teblsas 8,9 snd the Annex).

The regression squations éxplaining the imput coefficienta by output mix bring thres
resulta ( for rsthsr non- important soeffictentis~): ths input into ths energy sector
s linked to the output shars of s, ( petroleus and gas), ths input into tbe Dbasic
products sector is linked to 845 ( wmstels) snd ths imput into the service sector
to 8o ( other servicss). Ths ressults of regression analysis for the {nput snd
technological coefficients ere ruther similar ( Tebles 10 snd 11).

To sum up: except for the link of ths sgri-food procasaing to agriculturs end the
intre- sectorsl inputs the explanetion of the toputs from agri-food processing to
the other STV sactors (s rather poor But thsse izputs ere pot very important.

5.3 Zosrgy

Ths energy sector is cowposed of four industriss: coal mining, petrolsus end gss,
petrolsum snd cosl products , slectricaty, gas snd water ( Tsdle 7).

Twe ipdustries of the snergy sector seem to be very negetively affected by the
processing of ths {mput- output tsbles at Brsdford. Non- zero values of vslue edded
( ss wedl s of other {ntsrmsdiste inputs) are svailabls for 10 countries only
in the case of 03- coel mining end for 8 countrTies orly in ths csse of 04~ petroleum
snd ges ( in spite of the fsct, thst thsss {ndustries ers contsined in the original
nstional classificetionsof the input- output tebles). This ommission cannot be
explsined by inconsistencies between the original nationel classificstions and~
the URIDC 24 industry classification- such inconsistenciss wers found for four
countries only ( Tsble S). This deficiercy ™ol tie dsta sffects pegatively the
analysis of the output mix and the regression anslysis of the iaput coeflicients
st the 24 industry level. '

It should pot suprise, thst the explanstion of the cowposition of the sector by
industriss( of the output mix) is not good. No regression sgquations have “een “ournd
for the shares Sz ( coal mining) and 8¢ ( petrolsum and cosl products ). The share
s, ( petroleum snd gas) depends on the share of exports of these products ‘n “otal
exports( ..e. on the proxy for natursl endowmszt). Cznly S { electricity, gas and
water) s reasorebly expla‘ned; it incresses w'th GIF per head, dut the equat:on

e e



ie no doudbt negatively affected by the ommiaeions of the coal mining and petroleum

and gss in 20 and 22 countries of the esmple respectively.

Tn the column of the energy sector there are the following three large coe’ficients:

.33. ag3 and 8yx. The other coefficienta are swell, tiaeir vsriation often large.

The explsnetion of the input coeffic'ente by GDP per head, size f the country or
population density did npot perform well. Out of the three large coafficients the
value sdded coefficient and the intre- sectoral izmputs could not be explsined,
regression equsation was found only for the inputs from the service sector: the
coefflclent incresses with populstion demsity. But the corresponding technological
coefficient could not be explsined by the regression analysis.

Relatively good is the Yregression equstion for the szall coeffizient of the input

from construction ( Tables 3 snd 4 ).

The regreesion snalysis of the dependence of the input coefficients on GLP per head,
8ize of the country and population denaity et the 24 industry level gave no better
results. Yiesing information for large number of countr’ea could exple’n the poor
results for industries 03— coal mining and O4 petroleum and gas- and alao the negati-e
'.ntn.rcopts in the regression equations.But the results are bardy better for ‘ndus-
tries 05 - petroleum and coal products and even for N6~ electricity, gas and water

( Tables 7,8,9 and the Annex).

An sttempt to explsin the itnput coefficients by output mix gave slightly better
results. The coefficients 833 833y 834853 8g3s 8g3 and a,3 are dependent on
the shares =3 , a,, Sg OT 8¢ respectively. But one should be very careful in the
interpretation of theaa results. The first two shares appesr most frequently and
this might be due to the fact, that two thirds of their valuea are equal .to zZero.
Perallel analysis for the technological coefficients gave different results ( Tables
10 #nd 11).

To sum up: the dsta on the energy 2ector are strongly biased by the low quali®y of
the imput- output tables used for the analysis. Consequently are the results of
the snalysis of the dependence of the input coefficients on either GDP per head,
size of the country and population density or on the ocutput mix rather poor. This,

however, does not prove, that such interrelationa do not exist in the real world.

There are only two ‘mportant inputs of energy ‘nto the other sectors:the ‘ntrs- sec-
toral ‘nput, which was already dealt w'th, and the energy inpu* into the bas‘c products
sector { 133). The variability of sll coefficients in the energy sector row s

small ( Tabdble 3 ).

The important input coefficient for the input of energy into the basic products aec‘or

‘s expla‘ned by GDF per head, size of the country as well as by population densi=y

( Tables 4 and 5 ). This is pot suprising, since s parallel analyais at the industry



industry leve’ hee explained most of the imput coefficients et the interssction of rows
of industries O3 - 06 ( energy sector) and of columns 07 - 12 ( basic produc=s sector).
Very well explsined are in particular the links between industries 03 and 06 ( coal and
elect:'icity) on the one side and 10, 11 and 12 ( chemicals, non-smetallic minsrals

snd metals) on the other side ( Table 8 and the Annex). The variability of the electti-
city input coefficiente into industriee 09- 18 is exceptionally low { Teble 7). !
These findinga are supported by the analysis of the influence of the output mix.

The energy input into basic products, equipment goods and comstruction depends on the
electric’ty ehare 8g. The output wix of the receiving eectore plays, however,

¢leo a rather strong role.The importance of the slectricity share ¢ comee out

ever stronger from the anelys's for the technologicsl coefficients ( Tablee 1C and 11).
Cne cen also see, thet the electric’ty shsre Sg Sppears very frequently in the
Tegression equstione for the role of the output wix ( Teble 13).It is poeitively

correleted with GDP per hesd ( Table 14 ).

To sum up: in spite ¢f the low quality of dete on the energy eector, and in particiler
industriee O3~ coal minizg and O4— petroleum and gas, the. energy inmputs into

other eector esem Lo be reletively well defined. This ie ovarhelmingly due to the
industry 06~ electricity. Eiectricity i;:put coefficients in the other induetries

have a vary low variability, the ehare of electricity in the energy sector influencee

the values of energy inpute into other sectors and ie linked to the GDP per head.

5.4 Basic products

The besic products sector is composed of six industriee: metal ore wining, other
mining, paper and pape: products, chewicale , non- metallic mineral products and
metels.Tn 10 countriee of the sawple there were claseificetion inconsietencies

for the first two induatries ( 00 sus 10), which probebly negstively influenced
*he results of rhe analysis. ( Tsble ¥ and 9).

The regrese on eoustions for the ‘ndustry cowpos:tion of the sector ere relat'vely
good. They show 2 positive dependence on GIP per cepita for paper and psper products
as well es Ior metzls and e negative dependence for other wining. The size of the
country influences positively the share of chemicals and negatively the share of
other mining. The exrort share ( used as prixy for netural endowment) influences
the shares of the two sining industries. Cnly the explanation of the ehare of

non- metallic wineral products is misaing ( Table 14 ),

in the column of the basic products sector there are four large input coefficients:

814, 44, 8gy 81C 3,,. The variability of most input coefficients is smsll { Table 2,

The results of the analysis of the dependence of the ioput coefficients on GDP per
head, size of the country and population density are rather weak. The value added
coefficient i8 negatively cor-eslated wi*h GDP per hesd, the intra~- esctoral ipputs
8Te positively correlated with GDP per head( but the F~ value is rather low) azd

the ‘nputs from the service sector are positively correlated with populetion density.
The last *wo results, however, do not come out .n the analysis of the technologicel

coefficiecta( Tatles 4 and S ).




Tha enexgy input into tha dasic sector wes touched upon above in paragraph 5.3. The

ressons for the weak results for the othar large coafficients can ba undarstood if
ona looks at the regression snalysis at the 26 industry level In the case of intra-
sectorsl inputs, only tha inpute from non- metallic minsrsla could be well explsined.
Tha valua added coefficient could be axplained only for {ndustry 07- metal ore and
‘ndustry 11- non=- metallic minersle. Cn tha other sida, the regreasion snslysis for
the transportation inputs into the induatrise of tha basic producta aector gave

vary good rasults. Theae inputs depend predowminantly on the size of the country

end on population density. ( Tables 7,8,9 snd the Anmex ).

The snalyis of the dependence of ths imput coefficiants ‘n the column of the basg'c
producte ssctor hss shown that two ssetoral shares influance the intrs- sectoral
inputs and the value added coefficient. These are 540" chemicala snd e,, - metals.
The impact on these two input coefficiente is complsssntary, both share: 2re posi-
tively correlated with the intra- sectoral inpute and nagatively with the value
added coafficient. It could be vary well a consequence o0f differences of the
atatistical trestment of intrasectoral flows in national input- output tablee as
well as of the aggregation of netional tables of differint size into the SIMV
claseification fremework.The snalysis of the tachnologicel coefficiente has shown
only the influence of ¢,> on the intre- ssctorsl flows. ( Tables 10 and 11).
Neverthelese, the ahares of chemicals and cetale, i.e. 840 and 84 sppear - rather
frequently in the regreseion equations . Both are positively correlated with

GDP per lead, and the shere of chemicals is also poeitively correlated with the

gsize of the country ( Table 14 ),

To sum up: the results of the enslysis of *the {nputs into the bsaic products aecter
d°d give much set‘sfactory reeults. Good explanetion wee found only for the ‘nputs
from services and ror the value added coefficients. The inveetigation of the role

of the output mix hae indicated the importsnce of the s.ires of chemicals and of

metals respectively.

In the row of the baeic products sector there sre four important inmputs:

Sa4 845, 84¢ and 8yoi i.e the intre- sectorel inpute and inpute into the light
industry sector, equipment goods industry sector and into cometruction. The
variation of the coefficients in the basic products row ie relatively small

( Table 3).

Tha input into the light induetyy is linked with GDP per head ( but the F- value
of the regreesesion coefficient is rather low ); the input into the equipment goods
sector 1is linked to the siza of the country; the imput into comstruction is nega=-
tively correlated with GDFP per head. The parallel analysie of the technological coe-
ffictents has ehown in the last case dependence on population density ;wkat

@ekes the interpreation of the inputa ‘nto construction rether difficutt( Mables

4 gnd 5 .



Ths regression anslysis st the 24 industry levsl shows, that ths inputs froe the

besic products sector to other sectors ars predominsntly dstersined by iaputs

from =he following two industriss: 0S- paper and paper products and 11~ non- mstsllic mine-
sl products. The first csse reflects the demand on pscking ssterial, the inputs

depend positively on GDP per ospits. The second csse reflects inputs from the cement
‘ndustry( du‘lding maintsnsnce), the lsvel of the inputs is posi:ively correlsted

to the s'ze of the country. Both relstions oan bs economicslly easily understood

{ Tsbls 8). Tt is also interesting to note, thst the varisbility of the inputs

from 09 to other ‘ndustries 's rslstivsly small ( Tsble 7 ).

“n the sxplanation of ipputs from the bssic products sector to othsr ssctors by output m'x
ths seme two shares ss in the sxplanstion of the input structure of the basic producs

ssctor prevail. These are s,y - ohemicals and 8,,.7 ustals. Farallsl soalysis for the
technologioal coefficisnts confirmed t-'‘s relation ( Tsbles 10 and 11).

To sus up: the inputs froa the basic products sector to othsr sector , and in parti-
cular ths important inputs, can be -rsther wsll explained by GDP per besd, size of the
country on ths ons side and the output mix on ths othsr sids. In ths formsr cass

ths relation is mainly givsn by the inputs from thre psper and non- mstallic wminsrals
industries, in ths lsttsr case, the shares of chemicals and aetals plsy the main

rols.

€ Ligh ipdus

Ths ligbt industry sector is compossd of six UNIDO industriss: textiles, wsgring
spparel, wood products, printing and publishing, plsstic and rubber and n_tal products.
Ths sxplanstion of the composition of this ssctor is rather good. Four industry sbares
sre depended on the GDP per hesd; two positively- printing and publishing and metsl
products—, two negstively- textiles ard wearing spperei.i negative depsundence on
populstiop numbder wss found for the share of wearing sppsrel, Populstion density
enters three regression equations: with negstive sign for textiles, with positive
sign for printing snd publishing snd plsstic and rubber. Contrary to the role

of the GDP per head is the role of the size of the country and of the populstion

dens 'ty not easy to undsrstsnd ( Tsble w),

There sre five importsnt inputs into the light ipdustry: %45y 8g5, 855, sag snd &y
i.s inputs from agriculture, bssic products, ssrvises, the intrs- sectorsl inputs
and value sdded. The remsining = three inputs are small, the varistion in general
low ( Tsble 3;.

Only three important inputs could be explsined by GD™ per head, sizs of the country
or populstion density. No sxplanstion wss found for the valus added coefficient and

for the intrs- sectorsl inputs. The explanstory varisble for 8,g and 245 is GDP per




head, for a5 tha population density. These ralations ware confirmed by the analysis
for the technologicsl coefficienta ( Tables 4 asmd 5 ).

The sanalysie at 24 industry level halpa to undarstand batter the results et the

8 sector lavel. The ipputa from egriculturs are shapad asinly by inputa into
industriss 13~ textilss and 14— wearing sppparel ( see alsc parsgraph 5.1). The
irputs froa the basic products sector aras ashaped asinly by inputs from 09— psper
and papar products and 11- non- metallic ainersl products.( Sss aslso parsgreph

5.4). The inputs from the ssrvice asctor are shaped mainly by trada end trapspor-
tation margins, i.e. DY industries 22 and 23. Tt is uowever difficult to underatend,
that no regraasion squation wes found for tba {ntrasectorsl {inoputa 8gs, eince at
the industry lavel 16 inmput coafficiemts ( out of 36) could de explained dy GDP

per head, sizs of tha country or population density. Perticularly good ia the
saxplanation of coafficients ‘n the row and column of 16~ printing and publiahing

and ‘n the column of 18- aetal producta ( Tablea 7,8,9 and ths Annex).

Sore sdditional !nformation of the imput atructure ia provided dy ths enalysia of

the influence of the output aix. [an ths output aix, the share of 15~ wood producta,
plays s strange role. "t {a positively corralated to valuas added coafficient end nega~-
tively to the intra~ ssctoral imputa. This complemantary impact( which can alao be

due to ssthodological differences in the traatmant of flowa on the aain diagonel),

is of little analytical use, since no regression equation has deen foun( for the
explanatory variedble, i.e. for 84g- The squation for the inputs from agriculture
only confirms the decisive role of the textiles- a,3z. The input from the basic
producte sactor is shaped by wmatel processing, it depands bdoth on the ahare

of the delivering industry 1712- metals es well as the shars of the receiving industry

18- metal products.

Row~ wise there are only thiree important imputs from the light industry sector: sccg,
‘56 and agy; i.e. the intrasectorsl imputs, imputs into the equipment goods gsecror
and into conatruction ( Tedble 3).

Nore 0f theee important coefficienta could be expleined by GDP per heed, s'ze of

the country or population dena’ty, but the regress:om-snalysis gave good resul*s for
the othar, amall coefficianta in the row of the light tndustry sector. Anslys's

of technological coefficients did not Dbdring any submtsntial improvement ( Tables

4 and 5 ).

The sxplenation of these poor results can be seen in the pattern of the results cf
the investigation at the 24 industry level. The six industries of which the light
industry sector is comwposed fall cleerly into two groups: Cne group consists

of ipdustries 13- 15 ( textilees, wearing apparel and wood products), deliverizg
ssinly for the final demand. The explention of their intermediste inputs into the
other industries is rathsr poor. The other group consists of industTies 16- 18

( printing, plestic & rubber and metal producta). Their intermediate inputs

into the other industries( and in particular the inputs froam printing and pudlishing)




sre rether often explained by the regresaion equations. Thesa {mputa depend sainly

oz GDP per hesd (for printing end publishing end metal producta) or on the size of

the country ( plastic, rubber). In tha latter ocsse the result is prodabdly influanced by
tha {nclusion of ISIC 390~ other {ndustxies, into industry 17- plastic and rubber

( Tables 1,7,8,9 and the annex).

The inveatigation of the dependenca of inputs from the light industry sector
on the output mix gave rather clasr results. The two most important shares
are thosa of setal products- s,, and of wesring spparsl -s,,. They both depend
on GDP per head, tha former poaitivaly and tha lsttar nsgativaly. The ahara of
vearing spparel is also negativaly correlated with tha sise of the country
{ Tables 10, 11, 13 and 14).

To sum up: It was possidbla to explain s few inmputs into the light industry
sector, i particular thoae from sgriculture and from basic products. At tha

'ndustry level theaa {nputs ere shsped msinly by inputa of agricultursl rsw
nster.sls ‘nto textiles and by ipputs of matsla {n*o matal producta. The
Laputs from the light industry to other aectors are non- homogsnous. They
can ba very wall detersined for three ot of tha six industrias formsing the
light {odustry .ector and very badly for the other three industries. The
two industriaa which ahape these inputs are 16= nrinttng and publishing and
18~ matal products.

<26 Eguipeent goods

Tha sactor of equipment goods consiats of two industrias: 19- machinery and
20~ trsasportation aquipmant (Tabla 1). The share of the lattar industry
dacreeasa with GDP per hasd ( Tebla 14).

Thera sre fiva important inputs i{nto the equipment goods sector: L) ®cer 8gg
and e.c; i.e. inpute from bssic producta, light incdustry, sarvices, tha intre-
sactorel itnputs snd value sdded ( Table 3 ).

‘!’hg sttewpt to explsin tha {oput structurs dy GDP per hesd, size of tha country
or populetion density gasve rethar poor resulta. Only the {ntrs- sectorsl imputs
( smong the important coafficiants) could ba explained by GDP par head, the
result was confirmed by the analysis for the tachnological coeffiosanta ( Tables
4 end S).

Tha analysis at the 24 industr~ leval allowe to see the ressons for thosa die-
sppointing results. Por both industries 19 and 20 no explanation of value
edded coefficient was found. The inputa from the basic producta sector could be
explained for industries 09~ pspar and paper producte, 10- chemicala and

11~ non- metallic sinerals. The imputa from the light industry sector could be
explained for half of the industries only, the results confirs the finding
about the non~ homogenity of tha output of this eector. imong the inputs from’




from the service sector, only the trsnsportetion imputs were explained ( Tebles 7,8,%

snd annex).
’

The enslysis of the impact of the output n'x has shown, thet thrae importeant ‘nputs
into the squipment goods sector csn be explained by the output six of the del’'ver‘ng

sectors. lapute frow the sector of hesic products depend on tbe ehsree s,, and 5.,

( chemicals and metels- see also paregraph 5.4), inputs from the light industry on
8,5 nd 8,¢ ( wearing spperell and printing and puhliehing- see also paregreph

5.5 ) and inputs from the service sector cn 855 ( trede). The parsllel anelysis
for the technological caefficients hrings similar resulte, the only change is

the role of the share s,q ( mschinery), which explains the inputs fros basic products

and service sectors ( Tsbles 10 and 11).

To sum up: the explanation of the imput structure of the equipment goods sector LY

GDP per hesd, size of the countTy or populstion density is rether week, but the
explanstion hy the output mix of certsin delievering sectors gives relstively

good results.

The inputs from the equipment goods industry to other sectors ere not important ( only
the i‘ntrs- sectorel input coefficlent Scgg is lerge). Nevertheless, sost of the swuell
coefficients in the row of the equipsent goode sector( snd elso eost ssell correspon-
ding technological coefficiants ) can be very well expleined by regression equetions.
The most frequent- explenstory veriabla 's GDP per heed. This reflects the growing
iwportance of equipment meintensnce {n the process of economic development ( Tables

4 sna 5 ).

Perellel snelysis st the industry level shows, thet thie applies meinly to industry 19-
mschinery ( Tsbles 8,9 dnd snnex). .
The ettempt to explain the inputs from the equipeamnt goods sector into the other sectors
gsve good results only for energy( the explemetory shere is the 83 i.e. coal, which
is e dubious indicator- see paregreph 5.3), besic products ( the explanatory veriable
ts 8,4 , which cannot de explained by GDP per heed, size of tlLe country or population
density) and services ( tlte explsnatory veriehle is S5z~ transport). Cnly the lsst
interralstion mekes semse ( Tsbles 10,11 snd 14).

To sum up: the deliveries from the equipment goods sector to othar sectors are no*
very {aportant, but cen be aesily axplained by the GDP per heed. They reflect the
increase of the .mportence of repeirs and meintensnce of plsnt and sechinery

in tha procese of economic developmert.

2:7 Construction

The sector comstruction in the SIMV classification is identisal to the industry 2.
construction in the UNIDC clausification.

There sra four isportant inpute into comstruction: l,‘7.a57,187 and L i{.5. inputs
fros basic producte, light industry , eervices and value sdded.{ Tadle ).




Cnly one iwportant input cosfficient could be explained by regreseion to GDP

per head: 8;,. Tt ie negatively relsted to the per capita income, thie reslation was
confirmed by the analysie for the technclogical coefficiente ( Tablea 4 and 5 ).
Psrallel enalysie st the 24 {ndustry level showa, that taia ie due to eimilar regre-
" ssiom for inputs from other 2ining and psper, but suprieingly, not frow pon- metallic
m‘nerele. Ths inpute from industriss formwing the light industry sector show ths

pon~ homogenity agein ( ese slso parsgraph 5.5) the inpute from ths squipment goods .
eector ere determined for 19- machinery ( Teblee 7,8,9 and snnex ).

The resulte of analysis of ths role or the cutput mix sre equalldy poor. Again, exple-
netion of a single fmportant cosfficient , of 8y, vas found. Ite value ie sgain
strongly determined by the share of pspsr and paper products- 8,0- This relation ie

not sesy to interprat { Tables 10 amd 11).

To eum up: the explanation of the imput etructure of the esector construction ie rather
poor. Only one importsat input, thet frowm the baaic products esector, could be expleined,
bur sven this explanation ie 20t easy to interpret.

The ‘pputs frow coastruction into the othar sectors are, in general, not important. Even
the ‘ntrs- eectoral ‘mputs are , oompared to other sectors, rather small, dut thie

‘e probasbly the consequence of the leck of more deteiled claseification of ths cons-
tTuction eector ‘n moet input- output tablss ( Teble 3).

Nevertheless,moet inputs from comstructien into the other sectors could bs well
sxpla‘ned by the regreasion snalysis, and in particular by the level of GDP per
heed. Perallel analysis for the technologioal coefficiente confirms thess resulte
( Tablss 4 and 5). Analysis of the ssme reletion et the industry level runs iz
the sams ¢irection ( Tablee 7,8,9 snd annex). The explanetion ile the same as for
tke equipment goods sector, the results show ths izcreasing importance of building

seintsnence st higher levels of sconomic dsvelopuent.

The ettempt to sxplain the inpute from comstruction by output mix gave much worse
results ( regreesions ars, of course, ex ents excluded for 8944 8y and n77).

The delieveries to the basic producte esctor dJdepend on the ehare &, - metal ore
sining snd 8,5 - chemicals( the former shars is rether dubious dus to largs numbsr

of sgEregation inconsistencies ( Tsble 8); the inpute {nto the service esctor on 8 -
other eervices (Tables 10 snd 11).

Tt s essY to sum the results: the toputs from the comstruction ssctor to other
sectors sre not very important, but can bs eseily expleined by regression to

GD? per hesd.

The service sector ‘s cowposed of three industries: 22- trade, 23- trssportetion srd
conm".ection and 24~ other servicss: The composition of the service ssctor cen be

quite well explsined by the size of the country: the shars of transportetion and




cosmunications ie increasing with the eize of the oountry »t the expense of the

oherees of trade end other services. The shere of treds ‘e els. negatively releted

to the GDP per hesd ( Table 14).

The only two important impute into the service sector ere the intrs- sectorsl ‘aputs
snd the value sdded, sll other inpute are ssall, but have e reletively low variastiorn.
The velue sdded coefficlent is elmoet a conetent ( Teble 3).

But the regreseion snalysie allows to explein the valuee of the small input coe-
fficiente only, the preveiling explanstory varisblee are eize of the country asnd

GDP per heed.Parsllel analysie for the technologicel coefficiente brings a

good explanstion for the intra-eectoral inpute and etressse the importance of the
eise of the country as explanatory veriadble ( Teblee & and 5).

Regreseion analysie et the induetry level helpe to understand the reeult at the
ssctoral level. Tmansport and communicstions {e both responsible for the good
resulte for the intermediate inputs snd for the basd result for the value edded.

Ta the latter case sn assumption of constancy ¢c. uld be good hypotheeis( Tsblea 8,9 sud eznex)

An sttempt to explain the inpute into the servioe sector by output mix gave siamiler
resulte; good squatione for the emsll coefficiente, bad equatione for the two
fwportant ocefficiente. Cnly the technological coefficient for the intrs- eectorsl
flows can be expleined ( but the P velue is rsther low). The output mix ‘s ‘o
soet casee represented either by 023 - transport and communicstione or by s,, -
other eervices ( Tsblee 10 and 11).

To sum up: the important impute into the service eector cannot be expleined, the
lees important inputs osn be easily expleined by GDP per head, size of the country

as well se by the sharee of transport and communicatione or of other services.

All inputs of the eecrvice sector to the other eectors are importent, the average velues
of the input coefficiente in the service sector row are in the interval between

0.075 ( sgriculture) to 0.135 ( light industry). Their varietion is rather swall

( Table 3).

Pive of theee input coefficiente osn be expleined by regreseion anslys.s, the predo-
sinant explsnstory varisble ie population density. A paTallel snalysis of technolo-
glcel coefficients gave, however, much lese satisfactory results. ( ‘ables 4 end 5).
The reesone of the results of the snalysis at the eectoral level csan bde found ia
the resulte of the investigation st the industry level. The best explanation was
found for the inpute of 23- traneportetion and communicetion ( 18 coefficients out
of 24). Thees coefficiente ere strongly dependend bdoth on GDP per heed and the popu-
letion deneity ( _ables 7,8,5

The sttempt to explein the ioputs from the service sector gave results, which are
only partly good. The ehares of 22 ( trede) and 23 ( traneportation and communication;
prevail, the sheare of 24( other onrvicoo)ployn no role either for the imput or for
the technological coefficients ( “ablee 10 and 11).



To sum up: the ‘aputs from services to the other eactors can de relatively well
expleined by the ropuletion density, less well by the output mix. In both casss
the transportstion and cowmunicstion plays an importent role,

5.9 Velue added

All value added coefficients are important coefficients. Their asverage values range
fros 0.228 ( sgri- food prooessing ) to 0.769 ( eervices). Thair varietion is
very swall ( Teble 3).
The small varietion might de one of the reasons, why the attempte to explain the
value added ocoefficients by various regression sequation gave results whick are
not very satisfactory and which also saks the use of the technologioal coeffioients
3ifficult ( values of technologicsl coefficients cen be detamined only if the value
sdded oocefficients are known.).
The Tesults of calculstions wers already dealt with in parsgrsphs 5.1 - 5. 8, bt
will be briefly summarized agsin.
s,, (sgriculture ) : the vlue of the ooefficient s decreasing vith GDP per heed
snd also vwith populstion density ( Teble 8).
8.2 ( agri- food processing): the value 0f the ooeffioient is insreasing with
populstion density ( Tsble 5).
8y ( energy): the value of the coeffioient is i{neresasia, “ith the share of {ndustry
4= petroleum and gas ( Tsble 10). The value added coefficient of industry & depends
ou the size of the country ( aAmnex ).
¢, ( basic products): the value of the ocoefficient is decreasing with GDP per
nesd ( Table 4) and also with the shares of industries 10 - chemicals and
12- metals. The value of the ocoeffioient at the industry level oould de
deternined only for industries 7- metal ore mining snd 11- non- setallioc mineral

products ( Annex ).
e ( light industry) :the value of the coefficient dAepends on the share of industry

15~ wood products ( Teble 10). The share of industry 15 in sector 5 could not
be expleined ( Teble 14). At the industry level, the value sdded oocftic_i,_ntl
oould be expleined omnly for industriike 15— wood products and 17-plsstic and
rubber producte. They depend both on the size of the country, the latter coeffi-
olent depends sleo on populstion density ( innex ).

S ( squipment goods industry): No explanetion of the value edded coefficients doth
8t the sectoral snd tadustry level wee found.

L ( comstruction): No sxplanstion of the value added coefficient was found.

LY ( esrvices): No explanation of the value added coefficient et the sectorsl level
was found. At the industry level, value sdded cocefficiente for 22- trade end
24 . Other services could bs explained., They doth depend( negstivelYy) on the
size of the country, the latter coefficient depends also( negatively on
GDP per hesd.( Aznex). The very small variation of a,g allows the bypothesis,

thst the value sdded coefficient is almoat constant.




6. Very tentative conclua'ons

The variability of imput- cutput coefficienta was inveatigated for a aswple of 30
counties which differ in the level of ecomomic development ( aessured by GDP per
capita) size ( measured by the number of population)and populstion denmaity ( fabla 2)
Nationsl tmput- output tables, sdjusted at the Bradford University to the 1970 output
levels, vere the only source of dats. These tshlas were sggregatad firat into a

24~ {pdustry fremework and , in tbe next st-p, {gte & 8- sector SIMV frasmework

( Table 1). Details sbout the sdjustment procedures carried out st Bradford sre not
kmown, the quality of data is probsbly not very good ( at least of the data on

two industries of the energy sector).

Tn sptte of the problematic datas quality the inveatigation provided aeversl interes-
ting snd ressonsbl resulta. Since, however, s similer inveatigstion for a aieilar set
of data was neber carried out, it is difficult to -ssses how good and ‘mportan® theae

results are.

The taput coeffic‘ents of the 8- sectors ST¥T input- cutput table are of d'.fferen*

size and can be divided into the following three groups: into 26 " large", 18 " wmediunm
size"snd 28 " small” coefflcienta ( Teble 3.). The large coefficienta are concentrated
in three parts of the STMV table: On the main diagonsl, in the row of tha sarvice sector
and in the value sdded Tov. The ressining large coefficienta sllow to locats the following
important intersectoral relstions: (1) bet':een sgriculture and agri-food procaasing-

842 and 121;(tt) batween agriculture snd the light induatry- 115( in fact a link to
{ndustry 13- textilaa); ({ii) between emergy and basic products- 8s,; (iv) betweerz

basic products on the one aide and light {ndustry( in fact a link between zetals and

metsl producta), equipment goods and construction on the othar side- 855, 46 snd ay-.

The following results are of certain interest:

A+ The variability of the-. imput coefficient ia decressing with their siza. It is very
low for the value sdded co.fftctontl; snd in particulsr for the value added coefficien*
of the service asctor, which can be held for conatent. The variability of Laput coeffi-
cienta at the 28 industry level is very low for the inputs of {ndustry 06~ electric'rty
into the other industriea- the electriéity inmput coefficienta can be held for a ¥ind

of " technological conataant". This is alao tIue, but to leasar degree , for inpu*s

fros ‘ndustriea o9- psper and psper producta and 10- chemicals ( T:zbles 3 and 7).

B. A number of coefficients can be axplained by GDP per capita, size of the coun”ry
or population Aensity. Thia is in particular true {n the following cgses:

1. GDP per capita:

(1) The need for msintenance and repairs of fixed capital is incressiang 'ith GL?
per capita. Consequently, the inputs from sectors equipment goods( and in particular
from industry 719~ machinery) into other sectors are increasing with GDP par capita.

(ii) The inputs from the sector bsasic products to other sectors are increasizg




vith GIP per ospits. Thie is mainly due to ‘ndustries 09~ peper and paper products
snd 12- metals. Izputs from theee ‘ndustries {nto the other industries 'ncrease
with GDP per ospits, the seme ie true for the shares of these industries on the
output mix { Pables 8 and 14).

(1i.) The {npterwmediste inputs into agriculture ip:rease, the value sdded( {aput)

coefficient decresses with GDP per cspits ( Tsble 4).

({v) The pettern of the light industry sector changes: the shares of industries 16-
printing and publishing snd 18- metal products incresse, the shares of industrise
13- textiles and 14~ wearing apparel decrease with GDP per capita. The imputs from
the forser two industries into the other industries increase with GDP per capite

( Tsdles 8 and 14),

2. Size ¢f the cow..ry:

(i) The izputs into the servioe sector increase with the siee of the country. This
‘s eailnlYy due to the impute into 23« transportation. The pettarn of ths output mix
8180 ohsnges, the share of trasporstion increases with the sise of the country st
the expense of both 22~ trade and 24— other services.( ZTsbles 4,8 and 18).

(*.) The ipputs from the industry 11~ non- setell'c einersls ( Bsinly cement)

‘nto other ‘ndustriee increase with the s'sze of the country. The ssme is true, to
8 lesser degree, for industry 13- plastic & rubber( Laclusive other nanufacturing).
The lett:r reletion camnot be eo eastly interpieted ( “sble 8).

3. Populstion density

(L) Ths tﬁputl from the service sector into moet other sectors incresse with pspulstion
density. This relstion holds aleo for the three industries of which the service

sector is compoeed. { Tsbles 4 and 8).

C. A number of coefficients depend on the output mix. The following cases are of
iaterest:

(1) In the energy sector, the share of 06~ electricity influencee the tmputs from

the energy sector into other eector. Thie elght be due to the relstive stadility ef
the energy input coefficients.( Tsblee 7,10 and 14).

(i) Tn tbe basic product sector, the share ef 12- wetals hae strong iwpect doth on the
‘nputs inte sud the cutputs from this secter( Tsbles 10 and 14),

(117) To the light induetry sector , the shere c¢f 16- metsl products hbas s strong

‘wpsct on the ‘aputs from the eector to other sectors( Tsbles 10 and 14),




Agriculture, Agri- food processing

Row Column Intercept GDP per hesd Population Population density R?
o1 01 - - - - -
02 0.007 0.033 (%) - 0.036 (%) 0.37
03 «0,000 0.000 (%) - - 0.1%
oh - - - - -
0% - - - - -
06 0.001 0.002 (%) - 0.%3
o7 - - - -
o8 - - - - -
09 - - - - -
10 0.01% 0.008 (%%) - - 0.14
11 «0,001 0.001 (1%) 0.008 (10%) - 0.26
12 - - - - -
13 - - - - -
1 - - - - -
1% - - - - -
16 <0.000 0,000 (%) - - 0.31
17 - - - - -
18 0,002 0.003 (%) - - 0.17
19 0.002 0.008 (%) - - 0.18
20 - - - - -
F3 0.000 0.00% (1%) - - 0.27
22 0.029 - - 0.066 (1%) 0.49
23 0.010 - 0.008 (%) 0.19
) 0.010 0.009 (5%) - 0.18
o 02 0.338 - 0.588 (%) -0.097 (%) 0.27
02 0.1%7 - -0.203 (10%) <-0.030 (1C%) 0.16
03 - - - - -
oh - - - - -
0% - - - - -
06 - - - - -
07 - - - - -
08 - - - - -
09 - - - - -
10 - - - - -
1 0.001 0.001 (%) 0.020 (%) 0.00% (%) 0.68
12 - - - - -
13 0.006 «0.002 (10%) - - 0.12
4 0.001 - - 0,004 (1%) 0.64
18 - - - - -
16 - - - - -
17 0.000 0.001 (%) 0.020 (%) - 0.43
18 0.609 - - 0.007 (10%) 0.11
19 0.001 0.001 (10%) - 0.006 (%) 0.42
20 - - - - -
21 0.002 0.001 (10%) - - 0.170
22 0.107 =0.026 (1%) -0.190 (%) 0.044 .(10%) 0.239
23 - - - - -
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Petroleum and coal products, Llectricity, gass mnd weter

Bow Colusm  Istercept GDP per head  Depulstiem DPepulatien demsity 2
0" 0% - - - - -
02 -0.000 0.001 (10%) - - 0.13
03 0.002 0.009 (10%) - - 0.10
on 0.030 0.532 (™) - 0.3
0% - - - -
0s - - - - -
W - - - - -
o8 - - - - -
09 «0.002 0.008 (10M) - 0.10
10 - - - -

" 0.001 - 0.080 (%) - 0.%
12 - . N ) -
13 - - i ) _
N - - - - -
!} - - - - _
1 =0.000 0.002 (108%) - - 0.12
17 «0.000 - 0.088 (M) v 0.63
9 «0.001 - 0.208 (%)  0.077 (%) 0.97
19 - - - . 0
0 - - - -

Ly - - - -

u - -

a3 -

) - - - - -

o1 06 «0.000 0.000 (10%) - - 0.13
oa - - - - -

03 0.078 - 0.200 (W) - 0.20
o - - - - -

05 0.0%1 =0.012 (W) - 0.367 (%) 0.26
“ - - - - -

07 - - - - -

oe - « - - -

09 - - - -

10 0.002 - - 0.0u8 (M) 0.64
1" - - - - i

12 - - - - -

13 - - - - .

18 - - - - i

18 - - - - -

16 0.001 0.000 (%) - - 0.2~
19 - - - . i

18 - - - - i

19 0.0%4 - - 0.009 (10W) 0.16
20 - - - - -

21 0.0C4 0.012 (%) - - 0.8
22 - - - - -

23 0.008 0.203 (10%) - - .12



Asnex ( comt.)

- 9

NMetal ore uining , Other sining

Bow Colusa Interespt GDP ver hoed  Populstism Pepulstien demsity x?
01 o7 - - - - -
m - - - - -
03 - - - - -
m - - - - -
) 0.031 0,011 (M) - 0.20
os - - - -
o «0.003 0.021 (108) - - 0.07
o8 - - - -
m - - - -
0 - - - - -
1 «0.008 0.003 () 0.082 (%) - 0.65
12 0.002 0.002 (108%) - - 0.07
1’ - - - - -
» - - - - -
19 - - - - -
) 0.000 0.000 (10%) - - 0.07
M4 0.000 - 0.00% (™) - 0.80
. - - - - -
” - - - - -
o - - - - -
n - - - -
n . - - - - -
» ~0.008 - 3,50 (1) - 0.90
o - - - - -
o o - - - -
a -« - - -
o, - d - - -
0 - - - - -
os 0.028 =0.008 (10N) - - 0.07
“ - - - .. -
07 - - -
o - - -
” - - - - -
10 - - - - -
" 0.001 - 0.0% (%) - 0.49
12 - - - . -
13 - - - - -
b 0.000 - 0.0%0 () - 0.26
18 - - - i N
1 «C. 000 0.001 (10K) - - 0.10
- 0.000 - 0.001 (W) - 0.7
“8 - - - - i

19 - - - - i

m et - - - -

21 < - - - -

22 - . - _ i

3 0.075 - 0.762° (W) . - 0.%7
a 0.077 - - 0.018 (%) 0.18
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Anmex ( cont) Peper eand psper products, Chemicals

Bov Colusn  Intercept GDP per hesd  DPepulation Pepulatien demsity 2
0t 09 0.00% 0.019 (%) - - 0.16
02 - - - - -
03 0.001 - 0.063 (%) - 0.67
on - - - - -
0% 0.019 ~0.008 (10M) - - 0.1
06 - - - - -
/4 - - - - -
o8 - - - -
o9 - - - - -
10 0.02% - 0.128 (%) - 0.32
14 - - - - -
12 - - - - -
13 - - - - -
“m - - - - -
19 - - - - -
6 0.003 0.003 (10M) - - 0.10
19 - - - - -
1 0.002 0.002 (108) - - 0.12
1’ O-WS OGmS (,) - 0.@5 (,) 0.2‘1
x 0.001 0.001 (10M) - - 0.10
S 0.001 0.002 (M) - - 0.20
2 0.0%7 - - 0.00 (W) 0.17
3 0.02s - - 0.0% (W) 0.19
» 0.0%6 - - 0.018 (10%) 0.12
o 10 - - - - -
02 - - - - -
03 0.001 - 0.07¢ (%) - 0.17
0 - - - - -
0% - - - - -
06 0.009 0.010 (%) - - 0.37
07 - - - - -
oe - - - - -
09 - - - - -
10 - - - - -

" 0.007 0.092 (%) - - 0.45
12 - - - . -
13 - - - - -
18 - - - - -
13 0.004 - 0.019 (10%) - 0.12
16 - - - - -
17 0.001 0.003 (%) 0.090 (%) - 0.56
18 0.001 0.006 (1%) - 0.020 (%) 0.67
19 0.001 0.003 (1%) - 0.008 (%) 0.29
20 0.000 0.001 (10%) - - 0.14
Ly 0.0C4 0.003 (1%) - - 0.26
2 0.053 - - 0.0%0 (%) 0.20
23 0.013 . 0.007 (%) - 0.013 (%) 0.26
@ 0.047 - - 0.0%0 (%) 0.19
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Appex ( cont.) pgopsetallic mineral products, Netals ‘
i

Bow Colusn  Iatercept GIP per head  Jepulstism Pepulstion demsity 2 1

01 14 - - - - -

02 -0.00“ - 0-055 (“) - 0091

03 0.00% - 0.038 (%) - 0.7%

on - - - - -

os - g - - -

“ O.oa - - I.m (1“) 0012

” - - - - -

“ 0.0‘5 -o.m" (1“) - - 0.12

m 0.0"’ - - O.MQ (ﬂ) O.a

] - - - - -

12 - - - - -

13 0,001 - 0.08% (%) - 0.0

“w - - - - -

1’ o.m 0.@1 (’) - o.“ (,) 0.&

“ -O.m O.W (ﬁ) - - 0."1

1? 0.002 - 0.065 (%) - 0.65

s J 0.00% 0.008 (10M) 0.078 (%) 0.012 (%) 0.0¢

a - - - - -

a O.w - O.N (ﬂ) - o.”

n - - - -

2’ 0.“5 - o.m '(ﬁ) - o.'

a - - - - -

o C12 - - - -

m - - - -

o, =0.000 - O.m (”) - o.”

on - - - - -

” - - - - -

07 - - - - -

[ "} - - - - -

m - - - - -

10 0.@5 o.w, (1“) - - 0010

11 -O.w 0.@3 (ﬂ) 000” (ﬂ) - 0.‘2

12 - - - - -

13 - - - - -

) - - - - -

15 - - - - -

17 0.00% - 0.031 (%) - 0.63

<8 - - - - -

19 0.004 0.070 (%) - - 0.25

20 0.003 - - C.0Ma (M%) 0.2

21 - - - - -

22 - - - - -

=3 o.w o.“” (“: - - 0022

2‘ 0.33‘ - - o.“’ (“) o.“




Aomex ( comt. )Textiles, Wearing spparel

Bov Colusn  Intercept  GIP per head Pepulation Pepulation demsity 2?
o1 13 0.128 -0.034 (%) - - 0.14
02 - - - - -
03 0.000 - 0.005 (1%) - c.2z
m - - - - -
o’ - - - - -
06 - - - - -
m - - - - -
os - - - - -
09 0.002 0.002 (") - 0.008 (%) 0.3
10 - - - - -
11 0.000 - 0.005 (1%) - 0.80
12 - - - - -
13 - - - - -
1 «0.001 0.004 (10M) - - Q.11
18 - - - - -
1 0.001 0.002 (%) - - 0.22
1? - - - - -
10 - - - - -
19 - - - - -
2 - - - - -
P 0.002 0.002 (10%) - - 9.10
2 0.054 - - 0.004 (%) 0.17
4] 0.016 0.023 (%) - - 0.8
. - - - - -
01 s 0.019 - 0.310 (1%) - 0.3
. 02 - - - - -
03 - - - - -
oa - - - - -
Q’ & - - - -
“ - - - - -
07 - - - - -
08 - - - - -
09 0.007 - - 0.008 (%) 0.76
10 - - - - -
11 0,000 - 0.0%2 (1%) - 0.74
) 12 - - - - -
13 - - - - -
18 0.080 - 0.322 (%) - 0.27
18 - - - - -
16 - - - - -
17 - - - - -
8 0.003 - - 0,008 (1%) 0.3%
19 - - - - -
20 - - - - -
21 0.000 0,002 (1%) - - 0.2«
22 0.133 =0.033 (%) - - 0.1
23 - - - -

P 0.034 - - 0.02% (*0%) 0.7Q
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Annex ( comt., Vood products, Printing and publishing

GOP per heed  Pepulstiss Pepulstiem demsity 2?

¥

Bow Colum Incareept

01 18 - - - - -
02 - - -
03 - - -
m - - - -
°§ - - - -

[+ 3 - - - - -
w - - - - -
o8 - - - - -
o9 «0.00" 0.003 (™) - - 0.%
9 - - - - -
1 «0.000 0.001 (%) 0.0%8 (%) - 0.7
12 - - - - -
13 - - - - -
“ - - - - -
19 - - - - -
) «0.000 0.001 (%) - - 0.37
19 0.007 - 0.045 (%) - 0.19
18 - - - -

o . . - . :
a o‘w 0.@1 (1“) - - 0.10
)1 - - - - -
‘a N - i . .

4 ] 0.029 - - 0.028 (1%) 0.27
™ - - - - -

[ T3 - - -
02 .- - s
03 «0.000 0.001 (10%) - - 0.12
(- - - - - -
) - - - - -
08 - - - - -
07 . - - - - -
os - - .- -
o9 - - - - ‘>
1 - - - - -
:; «0.000 - 0,017 (%) - 0.9
13 0.001 - 0.007 (10%) - 0.1
1 0.000. 0.001 (10%) - - 0.1
15 0.000 - 0.008 (%) - 0.47
1 0.010 0.020 (%) - - 0.16
17 - - - - -
18 - - - - -
19 0.004 - 0.007 (%) 0.3
2 0.000 0.007 (10%) - 0.12
21 0.000 0.002 (%%) - 0.20
2 0.061 =0.017 (10%) - 0.12
a3 0.007 0.007 (%) - c.23
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‘Ampex ( cont.) Flastic and rubber products, Metal products
Bow Column  Intarcept GIP per head  Jepulstion Pepulatien demsity 2?
0" 19 - - - - -
02 «0,000 - 0.072 (1%) - 0.88
03 0.000 - 0.012 (%) - 0.46
os - - - - -
-0% - - - -
“ - - -
W - - - -
“ - - - - -
® 0.002 0.007 (%) 0.03% (1MW) - 0.80
’1 - - - -
’2 o.w O.w (1“) - °o 1
1’ - - - -
” - - - -
1’ - - - -
1‘ 0.@3 O.m (,) - - 001’
17 - - - - -
19 «0.003 0.008 (%) 0.12% (M) - 0.63
a - - - - -
"N «0.008 0.008 (W) 0.399 (%) - 0.89
2 0.102 «0.026 (W) - 0.07M (W) 0.%
D 0.013 - 0.985 (M)  0.0¢ () 0.7
» 0.081 - - 0.093 (™) 0.3%
o 18 - - - -
& - - - -
03 0.001 - °om1 (ﬁ“) - 0.12
m - - - - -
os - - - - -
(» - - -
07 - - -
o8 - - - -
m - - - -
10 0.0“1 - - O.m (1“) 00‘12
1" =0.001 0.001 (") 0.040 (%) - 0.7
12 - - - - -
17 0.000 0.000 (10%) - - 0.10
1‘ - - - - -
1’ - - - - -
16 4.“ O-W (1’) - - 0055
17 OOW - 00055 (n) - 0025
18 0.016 0.017 (10%) - - 0.3
19 0.002 0.007 (%) - 0.011 () 0.27
20 - - - - -
21 - - - -

0.018 (%) 0.18
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Annex ( cont.) Faehinery, Tramsport equipwent

y 4

Bow Column Intersspt  GIP per heed Populstion Pepulstion demstity ¥
o1 19 - - - - -
02 - - - - -
03 - - =

on - - -

0% - - -
06 . - -
W - - - -
o8 - - - - -
09 0.003 0.002 (10M) - - 0.1
1 0.0M1 - - 0.022 (%) .63
11 0.008 - Q.05 (ﬂ) - 0.»
12 - - - - -
13 - - - - -
1 - - - - -
19 - - - < -
16 0.000: 0.002 (%) - - .20
” 0.010 - 0.0%6 (%) - .18
. 0.00% 0.017 (%) - - 0.3
19 0.0%9 0.07¢ (10M) - - 0.11
2 «0.001 0.005 (%) - - 0.
7 0.00" 0.003 (%) - - 0.1¢
i ° t _ _ ¢
] 0.011 0.00% (10m) - - 0.14
ﬁ - - - - -
0 2 - - - - -

oz - - - - -

o’ - - - - .-

os - - - - -

0s - - . - -

0% - - - - -

07 - - - - -

o8 - - - - -

09 0.000 0.007 (") - - 0.42
10 - - - - -

M 0.002 - 0.077 (™) - 0.78
12 0.0% - 0.2 (10m) - 0.11
13 - - - - -

14 - - - - -

13 - - - - -

16 <0.000 0.007 (%) - 0.002 (™) 0.4
17 0.089 «0.013 (%) - - 0.6
18 0.000 0.020 (%) - 0.2¢
19 - - - -

2 - - - - -

3l «0.000 0.003 (%) - - 0.50
a2 - - - - -

23 0.011 - - 0.010 () 0.23
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Construsction, Trade

Bew Column  Interespt  GOP per hesd Pepulation Pepulsticn demsity 2?
01 21 - - - - .
02 - - - -
03 - - - - -
os - - - -
0% 0,009 - - 0.005 (10%) 0.10
o8 0.002 - - 0.002 (M) 0.3%
o7 - - - - -
os 0.03% «0.010 (10%) - - 0.12
o =0.000 0.001 (1%) - - 0.83
] - - - - -
11 - - - -
12 0.032 0.139 (M) - 0.16
13 - - -
“ - - -
1 - - - - -
% 0.000 Q0,001 (M) - - 0.25
19 0.008 - 0.078 (1%) - 0.%
1 0.022 0.008 (10K) - 0.020 (1%) 0.2
" 0.013 0.008 (%) - - 0.2¢
F ] - - - - -
M - - - - -
b -} - - - -
a3 - - - -
a - - - -
0 22 - - - - -
02 - - - - -
03 =0.000 0.000 (10%) - - 0.09
os - - - - -
0% - - - - -
06 - - - - -
07 - . - i _
oe - - - -
02 0.002 0.004 (%) - - 0.36
1 - - - - -
1 . ) _
12 - L -
13 - - _
1 i - _
18 - - - - -
:; 0.002 0.008 (9%) - - 0’9
. :; 0.000 0.000 (5%) - . 0.13
:3 0.002 0.003 (%) - - 0.1%
22 - - - - -
3 0.026 0.013 (10%) - - 0.12
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Annex ( comt.) Transport and comsunication, Other services

Bov Coluan - Intercept - GIP per besd  Populstion Populatiom demsity 12
01 23 - - - - -
02 - - - - -

* 05 -O.M - 0.005 (“) - 0.30

- m - . - “ - -

. o 0.046 -Q.012 (") - 0.046 (%) 0.44
06 0.008 0.002 (%) - - 0.16
07 - ' - - - -
o8 - - ’ - - -
” 0.000 - 0.001 (ﬁ - - 0053
10 - : - - - -
11 ‘o.m - ) 00032 (ﬁ) - 0039
12 0.000 0.001 (%) - - 0.16
13 - - - - -
) - - - - -
18 - - - - -
1‘ «0,000 0.002 (ﬁ) - - 0052
1? O.m - . 0007‘ (“) - o.”
1‘ ‘o.m 0.002 (1“) - - 0012
19 0.001 0.004 (%) - - 0.2%
a . OoO“ - - 0.0a (ﬂw) 0012
2 0.053 - ~0.07& (10) - - 0.10
2’ 0.01a o.om (,) - - 0.13
. - - . - - -
o 28 0.003 - - 00086 (%) 0.38
02 O.m °om9 (’) - - 0013
03 - - - - -
m - - - - -
os 0.002 - - 0.008 (%) 0.38
07 - - . - - -
“ - - - - -
w - - ... - -
10 - - - - -
1 - - - - -
12 - - - - -

13 - - - - -
) - - - - -
18 - - - - -
’6 0.002 OQW (1“) - w. 0.3!
17 - - - - -
19 0.001 0.002 (%) - - 0.18
20 - - - - -
21 00015 0.005 (1“) - - 0011
22 - - - - -
23 - - - - -

24 -




Angex ( cont.)  Value added

Bov Colusn Intercept GDP per head Population rapulation demsity 22
02 0.280 - - 0.086 (10%) 0.13
03 - - - - -
on 0.147 - 1.600 (%) - 0.21
“ - - - - -
07 0.732 =0.109 (9%) -2.695 (%) «0.281 (%) 0.41
m - - - - -
m - - - - -
qo - - -. - -

1 0.581 - Q. 534 (%) - 0.29
12 - - - - -
13 - - - - -
ﬂ‘ - - - - -
15 O-“s - OG”O (”) - °."7
16 - - - - -
w 0.616 - =0.984 (1%) «0,087 (1%) 0.46
q. - - - - -
19 - - - - -
20 - - - - -
?1 - - - - -
22 0.782 - «1,257 (%) - 0.30
?3 - - - -

] 0.865 =0.0% (F .. -1.560 (1%; - 0.7
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NCTE ON THE MEETING ON TECHNOLOGCY 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. UNIDO 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 Headquarters).

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
accumilated, going much further than what was so far available %o
the UN system at large.l/

3. The main policy conclusions of the meeting (see attachment) are
circulated to the participants of the meeting and other exverts. It
should be made clear that these conclusions are those drawn by the
UNITAD team and were not submitted to the meetinz. It is nevertheless
hoped that they will stimulate further reflections on important volicy
issues.

1/ News was received recently that the World Bank also decided to
exploit the same data scurce, i.e. the Yearbook on Industr:z.
Statistics. An offer will be made to them to joint efforts in
improving the source.




MAIN CONCLUSIONS OF THE MEETING CN TECHNOLCGY CHARACTERTSTICS

Summary by the UNITAD team

1. A nmumber 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 develovment of the
capital goods 3ector; (ii) the influence of plant size; (iii) capital
requirements.

Develcoment of capital goods sector

2. The development of the capital goods sector, as Qhown 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
size of countries (whether the population size or a more precise
definition of market size). Similar findings were published by Chenery
a few yaars agvl/ but the important issue is how to interpret the
analysis for policy purposes.

3. One interpretation, which has largely discussed in the internatiomal
literature was that the slow develcpment of the sector in small countries
is ess ntially due to the existence of dis—economies of scale. This
exvlanation did not gain much support in the meeting simply because many
activities of the sector do not lend themselves to economies of scale.
For example in the highly industrialized countries, a larger share of the
oroduction consists of small series of intermediary or final goods

(machine tools is a good example).

1/ See Chenery and Syrquin (1375). Chenery suggested that there is a
threshold of US$ 1000 per capita {1373 price) for the develooment
of a certain "Dalanced" industrialization process in small countries,
as against US3 3CC for large countries.
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4. Accordirg to the meeting, the explanation lies partly in the high degree
of self-integration of the industry itself i.e. the fact that the sector is
compored of an integrated network of compléentary activities, generally
conducted in different establishments which can be components of a large
enterpriee or independent sub-contractors working for a number of assembly
Plants producing different [inal demand products (whether equirment goods
or consumer durables). In Eurcpe, 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 "cluster" of servicing industries. In
other words, one condition for the industry to develop is the successful
performance of a minimum critical "cluster" of activities genexrally located
in one region with a good communication network. (The obviocus exception

is the development of an isolated establishment under control of a TNC

and related to the other affiliates of the same TNC through a telecommuni-
cation network).l/

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 wvay for an active govermment intervention to acceferate the
process. There are successful cases of government intervention to negotiate
vith private interpreneurs - whether national or transpmational - 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 mmall or in large countries? The meeting was reminded by UNCTAD and
UNIDO techrnology 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 good s
"(as distinct from standardized goods), i.e. goods which cannot be defined
bty a streighforward price of tariff number.



from foreign suppliers who impose the terms of the transactions, the design
and the technological characteristics of equipment goods. Two aspects of
such policy issues should be explored in the model:

(1)

(i)

tho development of this sector, as one of the main sourcc of
technical progress and innovation, should illustrate the devel-
opment of a "technological infrastructure” vhich commands the

= whole industria ut:.on cess axjd in parf:.cuhr saintenance

activities in a other ustri
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 msnufacture of producer
goods for producing producer goods (multi-purpose equipment). This
historical sequence (apecific-purpose prior to multi-purpose) is
sentioned 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 ssong advanced economies.

6. How should these effects be "captured” by the UNITAD model? The
folloving tentative replies can be made:

(i)

(ii)

(iii)

the degree of self-integration of the sector can and should be
reflected in the diagonal coefficient of the sector in the input-
output table;

the rate of growth of the sector will, however, depend essentially
on the amount of capital goods contained in the final demsnd vector,
which in turn is a function of the domestic snd external demend
generated by the model, less imports of similar goods. These
components are examined below;

the domestic demand will come from two competing sources, i.e.
equipment goods needed for the industrialisation process and
consumer durables. The model vill measure the impact of various
demand levels on the trade balsnce and will therefore shov the
need to keep down the demsnd for consumer durables (through tariff

barriers or othervise);



(11) the model is likely 10 be very sensitive to the import functions
selected for capital goods and consumer durables. As shown ty
ECE studies, the mirror image of the slow development of the
. énpital good sector in mmall countries is 3 high import propen—
sity for similar goods, a propensity much higher than large
cdmtriu.y One attempt will be made, in the model, to endogenize
. this import propensity. The idea is to explain this variable
(and by the same token the slow development of the capital good
ssctor) bty a stock variable (e.g. skills, cumulated output) con-
veying the idea of a cusulative learning-by-doing process;

(v) the same variabdle should be used to trigger all input-output
coefficients related to maintensncs and repair, i.e. inputs of
the capital -Tood sector into all other sectors {see Analysis A);

(vi) finally, there remain the export variable. Use should be made
here of the ECE ltudiuy shoving the high level of "intra-industxy"”
trade in this sector. This should affect the share coefficients in
the trade matrix for equipment goods, which, in the model, is
instrumental in generating exports for regional models.

9. There remsin an important point for clarificatiom, i.e. wvhich policy
instruments can (and should) be used to foster the development of the
capital good industry? Further advise from technology experts will be
needed to simulate such policies in the model. One possidle research line
would be to study the develomment of the sector®.n ‘small socialist countries
(Bulgaria, Romania) for vhich good statistical series exist. _

1/ See for exsmple ECAD (xTv)/R.7/Add.2, 25 January 1977.




The influence of plant gize

10. One of the main objectives of the Lima plan of action is to strenghten
the relationship between the growth of agriculture and industry, or more
generally that of the rural with the urban sector. There is plenty of
evidence that an excessive concentration of the resources in the latter can
bave most adverse implications not only for the rural sector but, on the
.long run, on the develorment of the econosy as a whole. There are clear
indications that in the future, much greater attention will be devoted to
the economic and social problems of rural areas and that industrialisation
vill be called upon to assume a highly important role.

1l1. The industrial projects suitable for the needs and Fossibilities of
the rural sector of the economy seem to be of a type which, compered to
vhat is needed in terms of capital and othe: outside components, can con-
tribute most to the mobilization and development of locally available
resources - labour force, materials, technical skill, Banagerial ability
and entrerreneucship. To a very large extent these requirements can be met
by properly orsanized small and medium-size plants sdapted to the local
needs and conditions. A well-planned decentralizetion of industrial
activity aimed et creating a net wvork 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 comnection, that the old problem of the
large-scale versus the small-scale industries will be incnumgly regarded
from the angle of complementary and not of competitivity. A certain dualism
in the structure of sanufacturing should not be considered as an impediment

to industrialisation, provided that there is a sound and creative relationship
between the modern and the more traditional small-scale sectors.

13. A special section of Analysis B is devoted to the study of size of
establishment. The following results are nlnmty

Yy

A note of caution should be entered. The size used in this analysis
is the averase size for each sector. It does not exclude a vide
dispersin of data inside the sector.
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(1) the size in terms of value added is generally more variable
than in terms of workers but the correlations with other

variables generally vork in the same direction;

(i) ‘some consumer good industries behave in an "abnormal” vay
when looking at industry size. No correlation is found
. between plant size and capital intensity or productivity for:
... - Tobacco (314), Primary textile (321), Wearing apparel (322),
Leather snd products (323). ’

In such industries, high size (value added), snd high productivity
plants are found in developed countries, and high size ard low
productivity plants in some developing countries, which conveys

the idea of different technologies being used simultaneoulsy here
snd there. In the case of Primary textile (321) a negative
correlation is even found between size and average vage per vorker,
suggesting that large establishments have a lowe skill content;

(1ii) in the general case, i.e. for other consumer good industries, for
all heavy industry and equipment good industry a good correlation
is found between size 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 (361), Iron and steel (371), Electrical machinery
(383) and Professional goods (28%)..

The interpretation is that, as industrialisation proceeds, the
output mix in these industries changes from small to large size, low
to high capital intensiveness, low to high skill intensiveness

and probably low to high influence of trade-unions on wvage level.

14. The various cases defined in the preceding paragrarh should nomally
call for different treatments in the model. In the first place, when size
and productivity are not correlated, an attempt should be made to be.tter
charscterize the specific technologies involved s0 as to simulate the impsct

on the model of various technology-mixes.
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15. On the other hand, when size is strongly correlated with capital
intensity, it should be possible %o generate any size distribution simply
by playing with capital intensity indicators. If, however, a size can be
defined, for each particular sectaor, in terms of a specific ocutput within
that sector, wvhat is actually simmlated, when associating diff‘cmt sizes,
is an output-mix within the sector. For example, taking sector 381 (metal
products) small plants may produce simple band tools while large plants
produce more sophisticateimetal products. The logic of. the I/0 model
would require that two or several categories of goods should be distinguished
in the bill of goods in the final demand sector, and two or several sub-
sectors should produce these different categories. A simple treatment can
and should be 1:ound, but it is clear that the choice between "technologies"
sbould not be governed by a mechanical device (such as a linear programuing
model) conveying the idea that the same goods can be.produced vith different
technologies.

16. Further research is needed to characterize more carefully both the
technologies and the output of small versus large plants. This is actually

undervay using the UNIDO publication on "mamufacturing profiles”.

Capi i nts :

17. The main findings of the analysis, as discussed by the meeting, can be
summarized under two headings, i.e. the capital required by unit of ocutput
(capital-output ratios) and the capital labour substitution process.

18. Starting with capital-output ratios, a first comparison can be made
between tne U.S. economy and large semi-developed countries (Spain, Brazil,
Korea, Turkey). In the latter group, the capital-cutput ratios are found

to be lower than, or very similar to the U.S. indicators in a rumber of



sectors, including the capital goods sector (except transport equipment)
and the capital-intensive sectors (ratios higher than 1)}-/. In other

sectors, consumption goods sectors, the capital-output ratio for semi-

industrialized countries is found to be about 25 per cent higher than that
of the USA, TFor mamfacturing as a whole, the ca.pita.l-outmt ratio is

15 per cent lower for large semi-industrialized countrios'than' ‘for the

USA. Some pirticipants in the meeting suggested the conventional two-
factor explanation by the neo-classical theory but many others challenged
these views; two explanations seem to make sense: in most sectors, the
output-nix of individual sec’ors is not the same whei comparing economies

at such a widely different income level, and the results should be interpreted
iu terms of aut;;ut-l.‘u more than technology-mix. The second is that the
availability of skillsand accumilation of know-how are probably determinsnt
for the selection of the output/technology-mix, which-makes the assuzption
of substitution between two “homogenous” labour and capital factors retained
in text books rather hazardous.

19. Another interesting comnarison can be made between small and large
semi-industrialized countries. The general finding is that capital-

output ratios are generally hiqh.r for small cmmtrin:np.ch.llx in
capital-intensive sectors, thu; pointing to "dis-economies" of au.lc.y

y In particular for primary textiles,for the whole chemical industry group,
{for ferrous and non-ferrous metallurgy and for the nom-electrical machinery
and the electrical machinery sectors. .

2/ It is also vorth noting that similar coefficients for small and large
developing countries are found in capital goods sectors and in primary
textiles. In terms of the neo-classical two-factor theory, it seems
difficult to explain the fast development of primary textiles and the
slow development of the capital goods sectors in 3mall countries. This
strengthens the conclusion of the section on capital goods.
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The main influence is however due to a cyclical low rate of utilization,
wvhich can be obssrved in ths analysis in all small sconomies, whether
fully industrialized or not, thus underlining the vulnerability of
industrialization based on the world market.
20. Next comes th.i analysis of the capital-labour substitution procsss.
The main conclusion here is that capital-labour substitutionindicators are
increasing vith income per capita both over time and across countriss. For
developed countriss, the increase between the two points seems of the order
10 per cent, as against 50 per cent for large semi-industrialized countxries.
It seems relevant to note that the trend towards capital-intensive technologies
observed in the developed countries is bound to accslsrate the rate of capital-
labour substitution in those developing countriss which borrow such a technology.
It ia therefore all ths more important for them to become less dependent on
foreign "inappropriate” technology, i.s. a technology based on a completely
diffsrent factor mix. B
2l. Por modsl building purposes, the way is open now to further work on
production functions, based on multi-regression analysis. It follows
from ths analysis that important explanatory variables, in terms of output,

1d be ths capital-labour substitution procur]-'/ , but also the size of

the market and the technical progress.

y Functions based on ths complementary factors such as thoss selectad by
W. Leontief,1974 should be avoided.











