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Explanato~y notes 

References to dollars 
unless otherwise stated. 

are to United States dollars, 

The following abbreviations are used in this publication: 

Organizations 

BEL 
CEERI 
EEC 
ESPRIT 

FII 
!IT 
ITI 
t<ETRI 

t<AIST 
t<IET 
MITI 
NIE 
SCL 
SDI 
TIFR 

Bharat Electronics Company 
Central Electronic Engineering Research Institute 
European Econ~mic Community 
European Strategic Programme for· Research and 

Development in Information Technologies 
Foundation for Engineering Research and Development 
Indian Institutes of Technology 
Ir.dia Telephone Industries 
t<orean Electrotechnical and Telecommunications 

Research Ir.stitute 
Korean Ad~anced Institute of Science and Technology 
Korean Institute cf Electronics Technology 
Ministry cf International Trade and Industry 
National Institute of Electronics 
Semiconductor Complex Limited 
Strategic Defense Initiati".;e 
Tata Institute for Fundamental Research 

Technical abbreviations 

CAD/CAM 
CAE 
CMOS 
FGCS 
IC 
ISON 
IT 
LIPS 
LSI 
MNC 
MSI 
NMOS 
RAM 
R and D 
SSI 
ULSI 
VHS IC 
VLSI 

computer aided design/computer aided manufacturing 
computer aided education 
camplem~ntary metal-oxide semico~ductor 
future generation computer systems 
integrated circuit 
integrated services digital network 
information technology 
logical inferences per second 
large-scale integration 
multinational corporation 
medium-scale integration 
non-volatile metal-oxide semiconductor 
random access memory 
research and development 
small-scale integration 
ultra-large-scale integration 
very high speed integrated circuit 
very-large-scale integration 
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ESTIMATING THE SHIFTING OF PROTECTION ACROSS SECTORS: 
AN APPLICATION TO MAURITIUS 

David Greenaway* and Chris Milner** 

Introduction 

Diverse and frequently conflicting industrial and trade 
policy measures are used in many industrializing countries. Some 
imports and traditional eAports may nomin~lly be taxed, while 
other production (of non-traditional exports, ~or example) i~ 

subsidized. Such diverse measure~ are frequently applied in a 
piecemeal and l~cremental fashion in response to diverse 
objectives and to changing problems, and without consideration ~f 

the net impact of the measures on the overall structure of 
relative incentives. 

The intention of the policv-maker may be to protect or 
promote one particular type of industrial activity. Protection of 
this activity will tend however to disprotect another. If rela­
tive incentives are altered and un- or under-utilized resources 
are net available, then relatively disprotected activities 
inevitably bear certain costs. 

These outcomes emerge because policy-makers invariably adopt 
a partial eqllilibriL!m perspective. The aim of a particular 
strategy or the impact of a specific measure is considered ir. 
isolation and without regard for general equilibrium effects. For 
example taxes on imports allow 'he absolute prices of import 
substitutes to be raised. If we a~sume, in textbook style, that 
substitution in production and consumption is possible to and from 
importables, but also that domestic prices of other goods remain 
constant, then the focus is mistakenly only on the protection of 
importables and the restriction of imports achieved by a tax 
nominal'y paid by importer~ or domestic consumers of imports. The 
partial analy~is does not capture the production, consumption and 

*University of Buckingham, United Y.:ngdom of Great Britain 
and Northern Ireland. 

**University of Loughborough, Unit~d Kingdom of Great Britain 
and Northern Ireland. 

~: T'.e research for this paper was conducted while the 
;;.uthors were advisor!i> c;n a UNIDU-sponsored investiga~ion of 
industrial policy in M~uritius, conducted by Maxwell Stamp 
Asso~iates. 
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price effects of the import tax outside the importables sector. A 
general equilibrium frame~ork, by contrast, permits consideration 
of resource effects on other se;:tors and ;:hanges in relative 
prices. The relative price changes induced may mean that the pro­
tection of importables is achieved by the Cimpli;:it~ ta}:i~g cf 
other domestic activities besides imports. Examination of the 
ways in which these burdens of ta:{es and subsidies are shifted 
onto other groups of producers and consumers ought therefore to be 
a critical element in the evaluation of policy. This is espe­
cially so when measures are used simu~taneously· to promote import­
substitution and export activities. 

This paper applies a general equilibrium framework de·.relaped 
by Sjaastad [lJ and Sjaastad and Clements (2J, and extended by 
Greenaway and Milner (3J to the analysis of the shiftin'=' of net 
protection across sectors in Mauritius. Section A provides a 
simple, analytical framework for illustrating the shifting of 
protection principle. Section B outlines the actual commercial 
and industrial policies of Mauritius. Section C describes the 
empirical methodology used to apply the model and the results 
obtained for Mauritius. Sections D and E evaluate the resL:l ts and 
compare them with results from other studies. Finally section F 
discusses the implications of shift analysis for future trade and 
industrial strategies in developing countries. 

A. The analytical framework 

The traditional, general equilibrium model of international 
trade is usually bas~d on two industries and two factors of pro­
duction. Such a model allows us to predict which factor loses 
from trade restriction and w~ich gains. But since both factors 
are used in both sectors, it is not possible to examine the inLi­
dence of protection in sectoral terms. Import protection raises 
the pri~e of importables relative to exportables, but nothing ;:an 
be said about the incidenco:? of protection across the sectors. If 
a third sector is included, namely non-tradables, a second rela­
tive price ratio - the price of non-tradables relative to trad­
ables is introduced. An examination of how an import tariff 
alters the price of importables relative to exportables, compared 
with the way in which it affects the price of non-tradables rela-­
tive to exportables, indicates the true protection of importables 
and the extent of the shifting of the burden of protection onto 
exportables and non-tradables.* The share or in;:idence of this 
burden depends essentially on the degree of substitutability <in 
demand and production> ~etween importable products and those of 
other unprotected sectors.** 

*Dy introducing non-tradables as the point of reference for 
expressing relative prices, we are implicitly assuming that factor 
proportions in non-tradables CH> lies som~where between import­
ables <M> and export.ables <X>. Substitutability i~ therefore 
between M and H or X and H, and not between X and M. 

**Burden can be ~xperienced in both public 
resource di~ersion terms. 

finance amt 
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1. The shifting principle 

Table l below sets out some hypothetical changes in the prices 
of importables <Pm'• exportables <Px> and home goods <Ph>- In each 
case a uniform import duty of 45 per cent raises the domestic price 
of importables relative to the internal price of exportables Cini·­
tial ly assumed fixed> by 45 per cent.• In case <a> the relative 
prices of importables to home goods is unaltered, but the price of 
exportables and real income generated in this sector has fallen 
relative to both other sectors. The incidence•• in this partic­
ular case therefore falls totally on exporters. The tariff is 
then fully equivalent to an export tax. By contrast, in case <b> 
the price of importables rises by 45 per cent relative to both 
exportables and home goods. In this case the tax is shifted 
equally onto producers ir. both the unprotected se=tors. Import­
ables are protected fully relative to both other sectors, that is, 
the true protection conferred on the import substitute sector is 
equivalent to the nominal tariff of 45 per cent. Case Cc> illus­
trates an intervening possibility. The price of importables rises 
by 45 per cent relative to exportables, but only by 15 per cent 
relative to home goods. The price of exportables falls by 30 per 
cent relative to home goods. Thus, although the tariff is ini­
tially (nominally) paid for by importers, the ultimate changes in 
relative prices are such that 66 per cent of the tariff is shifted 

Table 1. The impact of an hypothetical tariff 
increase of 45 per cent 

Alternative absolute price changes 
Item Case Ca> Case Cb) Case <c> 

Importables <Pm> 45 45 45 
Exportables <Px> Constant Constant Constant 
Non-traded home 

goods <Ph> 45 Constant 30 
Shift parameter 1 0 0.66 
True tariff 0 45 11.S 
True subsidy -31 0 -23 

Note: Figures indicate percentages, except for the shift 
parameter. 

•This is a small-country case where the external price is 
given. 

**The incidence refers to the share of the tax rate; the tax 
base, that is, the share of importables in consumption, may differ 
between producers in each sector. When the incidence is shared 
equally between exportables and home goods, it is shared 1n the 
sense that the implicit tax rate on the consumption of both export­
ables and non-tradables is the same. The actual burden will 
differ if the share of importables in consumption differs. 

I I I 
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onto producers of exportables as an implicit tax levied in the 
form of diminished purchasing power: the rest of the ultimate 
burden falls on producers of home goods the price of whose pro­
ducts have declined relative to importables. The extent of this 
dPcline in the price of home goods relative to importables deter­
mines the extent of the implicit subsidy to domestic producers of 
importables given by an import tax; the greater the relative fall, 
the larger the implicit subsidy. 

2. The role of substitutional relationships 

Protection of one sector must therefore "disprotect" at least 
one other sector, the nature and extent of the disprotection 
depending on the nature of the substitutional relationships in 
both production 3nd consumption. For example, the internal price 
of importables relative to home goods can change little if the 
goods of these two sectors are close substitutes in demand and 
production. An initial rise in the price of importables will 
cause resources to be diverted from home goods production towards 
production of importables and demand to shift from importables to 
home goods, the resulting rise in the price of home goods tending 
to continue until the initial relative price is restored. An 
import duty must in this instance pull up the price of both import­
ables and home goods relative to exportables. Hence the effects 
of the import tariff ~i-e similar to those of an export tax levied 
at the same rate. If, by contrast, the exportables and home goods 
are close substitute~ in demand and production, an import tax must 
raise the domestic price of importables relative to both of the 
other sectors. Protection of import-substituting activities 
i~poses costs in this case on all other sectors. 

3. Countervailing distortions 

In many industrializing countries the desire to industrialize 
has induced simultaneous attempts at import substitution and ex­
port promotion. The actual, net effects of simultaneously oper­
ating conflicting policies <in terms of their effects on internal, 
relative prices> will be considerably different from the intended 
effects. The protection of import-competing activities in isola­
tion disprotects exporters, while the promotion of exports in 
isolation disprotects import-substitution activities. If import 
protection would, in isolation, result in a marked fall in the 
price of exportables relative to home goods, then the imposition 
of an export subsidy merely acts as a countervailing distortion. 

The extent to which export subsidies offset the effects of 
import duties on r2lative prices depends on the relative magni­
tudes of the nominal rotes of duty and subsidy and the nature of 
the substitutional relationships present in the economy. Tradi­
tional exports of primary products are invariably raw-material­
intensive or resource-intensive. As such one would anticipate 
somewhat limited substitution possibilities in demand and produc­
tion between these and other sectors. By contrast, non­
traditional exports, or exports of manufactures, tend to be 
labour-intensive and are therefore likely to have closer sub­
stitution relationships with other sectors, in particular the 
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differences in the proportion of protection which is shifted, with 
a higher incidence on traditional exports.* 

4. True tariffs and subsidies 

If import duties and export subsidie5 are used simultaneously 
the true rates of each will differ from their nominal rates. 
Since each instrument has offsetting influences on relative 
prices, the net effects of policy can be evaluated by reference to 
how they alter prices relative to t1;1? price of horri .. goods. 

Consider table 1 again, where the nominal tariff is 45 per 
cen~ and the nominal subsidy is zero. We can use the change in 
the price of importables relative to home goods as a measure of 
the net or true effect of the tariff in protecting the i~portables 

sector. Thus: 

( 1) 

where t* =true tariff rate and the initial, pre-tariff price 
ratio 

In case <a> in table 1 the true tariff rate is zero, since pur­
chasing power of importables in terms of home goods is ultimately 
unaltered by the nominal tariff of 45 per cent. In case <b>, with 
the price of home goods unaltered the true tariff and nominal tar­
iff are equal at 45 per cent. In the intermediate case repre­
sented by case <c>, a nominal tariff of 45 per cent produces a 
true tariff of only 11.5 per cent. 

Similarly, the true subsidy <s*> is defined as: 

<2> 

where P
0

1P
0 = 1 x h 

In table 1 where the nominal subsidy is zero, the true subsidy in 
case <a> is s* = -0.31 <approximation) (a negative, true subsidy, 
that is, an export tax, of about 30 per cent>. In case Cb>, S* = 
s = O, and in case <c>, S* = -0.23. The negative subsid·y- or 
export tax increases as the price of home goods increases relati·.·e 
to exportables. 

Thus the greater the shifting of protection from importables 
to exportables, the greater the disprotection of e;:portables, but 
also the lower t~e true protection of importables. The apparent 
perversity of this conclusion serves to emphasize the limitations 
of simultaneously attempting to protect import substitutes and 
promote exports. The distinctic.n between t. •Je and nominal pro­
tection is in fact the key to understanding the hidden nature of 

*The burden is greater on traditional exports in terms of the 
tax shifted, although the resources that can be diverted may be 
1 imi ted. 
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the costs of protection, and understanding why the failur~ of ex­
port promotion policies can be easily attributable to Extraneous 
factors. The fact that true protection is likely to be less than 
nominal protection not only reduces the security offered to the 
import-competing sector below that expected, but also provides a 
motive for pressing government for further nominal protection. 
The erection of ~rotective barriers tends to be a continuous pro­
cess, which never seems to satisfy importers. By contrast, ex­
porters of ten appear satisfied with the pr:omot ion policies on 
offer, but are unable to identify a root cause for their difficul­
ties. 

5. Deriving the shift parameter 

The raising of the absolute price of importables must raise 
the price of importables relative to exportables. The extent tc 
which the rise in the relative price of importables "taxes" export­
ables depends on the extent of the rise in the price of home goods; 
the larger the increase in the prices of home goods relative to 
exportables O<Ph/Px>, the greater the shifting of the burden onto 
exporters. Thus, assuming initial price ratios are unity, 

where w =shift ~r incidence parameter and 0 < w < 1. 

The shift parameter <w> will be non-negative and unity or less. 
In other words, the price of home goods will not fall with the 
imposition of a tariff and will not increase by more than the rise 
in the price of importables.* Where importables and home goods 
are close substitutes in demand and production, the increase in Ph 
(relative to Px> will tend towards the increase in Pm (relative to 
Px> and w will tend towards unity. Alternatively, w will tend 
towards zero if home goods 3nd exportables are close substitutes 
and there is a small proportionate increase in the price of home 
goods. The extent of the shifting of the incidence of protection 
O'lto exportables is therefore directly relate"' to the value of w; 
the higher is w, the greater the shifting effec~. 

6. "True" protection 

We can now demonstrate the impact of nominal tariffs and 
subsidies where a country simultaneously uses import duties and 
export subsidies. <Again we will assume uniform rate structures.> 
Equations Cl) and C2> show that what happens to the price of home 
goods has a critical influence on the true rates. The propur­
tionate increase in the price of home goods <Ph> following the 
imposition of an import tariff and export subsidy is composed of 
two elements; that part of the increase shifted on from the rise 
in the price of importables due to the tariff Cwt>, a~d that part 
of the increase shifted on from the domestic price of export­
ables due to the subsidy CCl-w>s>. That is: 

•The non-negative condition requires that ther& is no comple­
mentarity between home goods and importa~les or exportables. 



If t 
qoo<!s 

Ph= wt+ il-w> s 

where t nominal tari~f rate 
s = nominal rate of subsidv 
w shift or incidence parameter 

s. we have the result that Ph= t = s; the prices of all 
itradables an~ non-tradables> have risen bv the same pro-

oort1on and no sector 
1_1naltered. 

15 protected because relative ~rices are 

The case where t: s is probablv o+ greater practical rele­
vance. The division of net <true> protect.'ln now depends only on 
the value of w. lhe policv-m~kers can set the extent to which 
actual or nc~inal t exceeds nominal s. but they cannot influence 
the final relative price structure and therefore the true tariff 
and subsidv; this is determined ent1relv by subst1tut1onal rela­
tionships in the economv which are dependent on preferences and 
technoloqical characteristics. We would eKpect w to he between 
zero and unitv given the degree of substituta.bility that might be 
E»:pected between the production of distinct sectors. However. 
cono:ideration of the impact of extreme values for w on eQuation 
\4) is instructive. If w 0. the11 Ph = s and home goods and 
exoortables are such close substitutes that their relative prices 
cannot be ~ltered. Since t s <bv assumption>. the positive net 
protection Ct* > O> for importables is paid for equally bv ex­
porters and producers of home goods <the true tariff is. however. 
less than the nom~nal tariff. because the price of home qoods has 
ri~en by the amount of the nominal subs1dv. and. for the same 
reason, the true subs1dv is zero). By contrast if w = 1. equation 
C4> establishes that Ph = t: home goods and importables are Sl•ch 
close substitutes that F·m/F'h cannot be altered. Since Ph i=tl s 
lbv assumption>. then the entire burden of 1moort protection falls 
on e;:porters. Since Ph= t c; sl. the true subs1dv is neqati ... e 
and the true tariff zero. If w is eoual to or near un1tv, then 
net protection of 1moortables irelative to home qoodsJ is vir­
tuC1l l v 1mooss1ble: c.n 1moort cJL1t11 ser·ves onlv as an e;por-t ta·; 
i= neqat1ve e;:port subsidv>. From this e"amir.at1on of its pos­
sible e"treme values. we can qive a clear 1nterpretat1on to the 
1nc:1dence c:oeff1c:1E>nt iwl. It is that part of net protection in 
the tar1ff-cum-subsidv case that is shifted .~s an 1mpl1c1t ta>' on 
exporters. For a more formal der1vat1on of the theoretical con­
cepts developed 1n this section. see SJaastad (11. 

B. IQ.d_ll?.tr1c..J _ _policv and commercial pol1cv 1n Mauritius 

The current industrial and com~ercial policv of Mauritius h~s 

evolved over a number of voars and embraces a wide ranqe of leq1s­
lat1nn arid adm1nistrativi:- measures. Marrv of the pol1c1es which 
are c;1qn1f1cant fnr ttre industrial sector. such as those relating 
to trans~ort. education and employment are beyor1d the scope of a 
~rief survev. fhe focus here will be on the broad strateqv of 
trade pol1c11 a.., expre~sed in leq1slat1on and on the natL1re of the 
instruments (fi<;cal and other> of trade pol1cv • 

• 
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1. The 1 egi sl ati ve framework_ 

<a> Import substitution 

The Development Certificate Scheme was initiated in 1963 - the 
current legislation is set out in the Development Incentives Act, 
1974 and is designed to encourage the establishment of import 
substitute industries in Mauritius. Its primary objective is to 
create employment in the manufacturing sector. Incentives to com­
panies with Development Certificates include a tax holiday on 
corporate profits, exemption for a period from income tax on divi­
dends, advanced factories, investment finance at preferential 
rates, investment allowances, and import duty relief Cor exemp­
tion> on machinery, raw materials and semi-finished products. 
Protection from foreign competition is given through tariff and 
quota restrictions on imports. 

In mid-1983, 154 companies with Development Certificates were 
in operation, employing a total of about 8,600 people. The main 
concentrations of the manufacturing companies were in food and 
beverages and engineering. 

Cu> Export promotion 

The Export Processing Zones Act <1970> was intended to encour­
age the development of export-based manufacturing and processing 
industry in Mauritius through investment by local and overFeas 
interests.* The incentives off2red to companies under the Act 
again include a tax holiday an corporate profits Clanger than for 
Development Certificate status>, exemption from income ta;: for 
distributed dividends <again for a longer period than in the case 
of Development Certificates> advanced factories, investment and 
export finance preferential rates, investment allowances and 
import tiuty exemption on machinery, components, raw materials and 
semi-finished products. 

By mid-1983, 133 companies 
Processing Zones Act C1970>, 
major production and employment 
made-up garments. 

were operating under the Export 
employing about 24,400 people, the 
being in spinning, knitting and 

2. Trade policy measures 

Ca> Import duties 

The Mauritius tariff schedule identifies general customs duty, 
prefFrential customs duty and fiscal duty. Imported commodities 
are subject to fiscal duty and general or preferential customs 
duty. All t~e major trading partners of Mauritius attract the 
preferential rate. The (unweighted> average nominal rates shown 
in column Ca> of table 2 record therefore the visible <fiscal and 
preferential> duties. Progressively, since the mid-1970s, a 
number of supplementary duties have also been applied to all 

*There is no special geographical zone as such. Mauritius 
has encouraged the dispersal of establishments and specific 
factori~s and sites have been bonded and designated as within the 
Export -rocessing Zone. 
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imports, including the import surcharge <10 per cent>, the special 
levy C10 per c£mt> and stamp duty <12 per cent>. Average nominal 
tariffs (by industry> whi~h include these additional tariffs are 
listed in c~lumr. Cb> of table 2. These nominal rates do not of 
course indicate the effec:ti;;e protection offered to domestic indus-

t;--ies.* 

Table .., Average nominal tariffs in Mauritius, 1980 

Activity" 

Dever ages 
Tobacco 
Te~tiles 

Wearing apparel 
Leather products 
Footwear 
Wood products 
Furniture 
Paper products 
Printing 
Basic chemicals 
Other chemicals 
Rubber 
Plastic 
Glass 
Base metals 
Fabricated metals 
Lime etc. 
Non-electrical machinery 
Electrical machinery 
Transport equipment 
Watches and lenses 

Arithmetic mean 

188 
300 

13 
48 
7S 
so 
2S 
88 
40 
16 
s 

29 
S3 
20 
40 

2 
32 
21 
19 
41 
70 
37 

5S.1 

Nomina). tariff 
(b) 

220 
332 

4S 
80 

107 
82 
57 

120 
72 
48 
37 
62 
SS 
S2 
72 
34 
64 
S3 
Sl 
53 

102 
69 

86.2 

Note: 
metic mean. 

Figures indicate percentages, except for the arith-

Cb> Quotas 

In addition to import duties levied for general protective 
and revenue purposes, specific quota protection of up to 80 per 
cent of the domestic market has also been offered on a discre­
tionary basis to companies with Development Certificate~. The 

•The authors did calculate comparable effective tariff rates; 
the estimated unweighted average effective rate ranging from 88 per 
cent to 128 per cent, according to the measure of nominal duty 

used. 
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extent and level of this type of protection is not highly visible, 
but these measures were commonly used during the period chosen for 
the empirical analysis and are likely therefore to have had a ~ig-
nificant impact on relative prices. 

C. An econometric model of shifting in Mauritius 

1. Specification 

Multivariate regression analysis was deployed in order to 
estimate the shift coefficients. A variety of specifications were 
tested using several estimation techniques. 

Equation {3) can be expressed in continuous termc;: 

( c: \ 
~' 

where - denotes a proportionate change. 

Given time series data on prices of home goods <Ph), importables 
{Pm> and exportables <Px>, equation C5l can be estimated as a 
linear regression equation in double logarithmic form: 

(6} 

where u is a stochastic disturbance term. 

The estimated coefficient b provides an estimate of the shift 

coefficient. 

2. Data samples 

The principal data input, as we can see from equation <6>, is 
price inde~: data on importables, exportables and non-traded goods, 
more specifically data on Mauritidn prices of each of these activ­
ities. Some countries do prepare alternative price series for 
importables and exportables and sometimes even non-traded goods; 
this however is not the case where Mauritius is concerned. Price 
data, in the form of the Consumer Price ~idex, are ext~nsive and 
comprehensive. It was possible therefore to compute composite 
price indices for importables, exportables and home goods from 
subgroup information. The components of the price index of import­
ables for Mauritius are shown in table 3. Both indices include 
five commodities which are unambiguously importables, and which 
enjoyed some degree of import protection. Since the consumer 
price index changed in January 1969 there is one minor difference 
between the two baskets, namely the absence of footwear from the 
index in the earlier period. No subgroup or item which clearly 
applied to footwear existed for the earlier period, and it there­
fore had to be omitted. Apart from this the two series are ident­
ical. In designing the composite index for home goods, the guid­
ing objective was the need to select items of consumer expenditure 
for which no actL1al or potential trade exists. Most commentators 
tend to focus on the output of the service sectors when discussing 
non-traded goods. This convention has recently been challenged 
since in countries which have contiguous frontiers a substantial 
amount of cross-border trade in services may occur. Since 
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Mauritius has an island economy and there is a substantial 
distance between it and other isl~nds, such trade is not a problem 
and the use of services in the inde~ of home goods is permis­
sible. The items included in the home goods inde~ are listed in 
table 3. Again there are five items in each co~posite index. As 
with the index of importables, the components for each period are 
virtually identical. 

Table 3. Construction of the composite price indices 

Consumer price index 
Price reference numbers Commodity 

index Group Suh group description 

(a) Components of composite price indices 1969-197-~ 

Importables 0 05 Furniture 
0 Ob Furnishings 
I) 07 Household appliances 
..., 20 ,._ Alcoholic drinks 
3 33 Cotton yarns 

Non-tradables 0 04 Household operations 
"T 35 Shoe repairs _, 
4 Medical care 
7 70 Education and reading 

s 05 Entertainment 

Ex portables 3 30 Men·s ready-made 
clothing 

31 Women's ready-made 
clothing 

"T 32 Children's ready-made ._, 
clothing 

(b) Components of composite price indices 1976-1982 

Import ables 1 11 Alcoholic beverages 
and intoxicants 

3 03 Furniture and 
furnishings 

"T 04 Household appliances ._, 
and utilities 

4 02 Clothing materials 
4 03 Footwear 

Non-tradables "T 05 Household services ._, 
4 05 Miscellaneous 

clothing services 
5 01 Medical care 
5 03 Education and 

readin9 
5 05 Recreation and 

amusement 

Exportables 4 01 Ready-made clothing 
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Cf all the indices, exports provided the most interesting prob­
lems. It is well 1-:nown that the principal export from l':auritius 
for a great many years ha~ been unrefined sugar, and recently an 
increasing amount cf refined sugar. One might refer to this as a 
traditional export. One ~f the principal objectives of industrial­
ization is oi course to le~sen dependence on this primary coaa­
modity and diversify into manufactured exports which, ir.ter alia, 
can provi~e mere stable 2xport earnings, in other words, to diver­
sify into non-traditional exports. rrom the standpoint of re­
source allocation, it i~ h.Ore interesting to consider shift anal­
ysis with respe;:t t;:i the non-traditional e:-:port sector than to the 
traditional export sector. Traditional exports <sugar> are land­
intensi •·e. There a.re limited opport;.;ni ties for s;.;bsti tut ion away 
from s;.;gar production into non-tradables and importables, and 
although shifting will take place, a urior1 one ~ould expect it 
ultimately to affect rental valves on land. In other words, shift-

burden on sugar producers; but since the 
re:;o;_;rc2s used i ntensi ·.·el·; in sugar production cannot be rede­
ployed into i~portable or home goods production, there will be 

ing impose a .. -.. . 
~ .. .... ma;· 

limited resource allocation effects. 

Three price ir.~ices cf exportables were constructed, two for 
traditional exports and one for non-traditional exports. In the 
case of the former, it was not possible to use the consumer price 
index for sugar since this refers to refined sugar, and since, 
furthermore, its domestic price is rigidly controlled. Instead, a 
proxy for the e~:port price wa5 used, namely an export unit ·.;alue 
series for sugar. This series was constructeo from Mauritian 
f~ee-on-board value and quanti~~ data. Unfortunately, however, 
these data were ~~ly available on a quarterly basis, which res­
tricted the number of observations available. Moreover, shift 
factors for traditional exports could only be estimated for the 
1976-1992 period. Export unit values for 1973, 1974 and 1975 were 
distorted by the sugar price boom which occurred then. The loss 
of these observations <with quarterly data> resulted in an insuf­
ficient number of observations for meaningful analysis. Since the 
principal focus of analysis is the 1976-1982 period, this is not 
undul·i ;.1orrying. Nevertheless, to reinforce the analysis for the 
second period, a second index of traditional export was deployed, 
namely an index of unit values for sugar and tea.• 

Since Mauritius is an industrializing economy, the number of 
non-traditional e~ports is perforce limited. There is, however, 
one commodity in which Mauriti ;s unambiguously enjoys a compara­
tive advantage, and which is clearly a manufactured exportable, 
namely ready-made clothing. Close and careful inspection of pro­
duction, trade and consumer price data revealed that this in fact 
was the only manufactured export for which reliable and comprehen­
sive data existed for both subperiods. Consequently, the price 
index for exportables was taken as the price index for ready-made 
clothing for both periods. 

•Export unit values are rightly regarded with suspicion when 
used as proxies for prices of manufactured commodities. They are 
extremely sen-;itive to changes in product composition and product 
quality. As we are dealing here with primary commodities which 
are homoganous, this is not seen as being a particular problem. 



!n any time s2r1es analysis direct~d at evaluat:ng the ef­
fe~ts of puli-=:,- a time per·iod w.h1~h is suffic.aer.tly long t~ pcr.-:-.:.t 
the possible effects of p~licy to be manifested is clearly das:r-
3ble. In the Mauritian co:-ate::t it is especially ~nteresting s&nce 
the period covering the late 1960s through to the early 1980s 
spans severol policy regi~es as we saw in section 8. Reliable 
consumer price data are available continuousl·1 bacl.. to !962. The 
series is not however contir.uous and fall$ ir.to the following 
th:-ee distinct subperiads: January 1962-J;..:ne 1976; .July 1976-
Decernber ! 982; and .Ja;-;;.;ary 1992 to late ! 993. 

The ba;;e for each of thesa subperic;ds d:ffe:-s !Jam . .;a:-·, !962, 
January to June 1976 and July to December, !991 resp2ct1~·el·;>. 
Furthermore the composition of each basket is differe;-;t as are the 
weights associated with specific items. TG complicate matters 
further, indices for the post-1976 period are compiled at the sec­
tion and subsection levels of aggregation. P-y contrast, :n the 
p~e-1976 period indices are only campiled at the section level, 
although raw data for computation of indices at th2 subgr·oup 12·.:el 
were available. In view of these data constraints, it was dec:ded 
to work with two subperiods, namely January !969-June 197~ and 
July 1976-0ecember 1992, with particular emphasis being placed on 
the latter given the greater reliability of data and their greater 
potential significance from a policy standpoint. This satisfied 
the cbjective of covering the change-over of policy regimes. 
Since the data being used were monthly data they provided an 
adequate number of observations t'or each subperiod <79 for the 
later period and 86 for the earlier period>. From a technical 
standpoint, splitting the period into two subper1od:o avoided the 
pussibility of introducing further biases into the series through 
rebasir.g without reassignment of weights. 

4. Results 

Table 4 shows the results of estimating equation <b> for non­
traditional e::ports using ordinar·; least squares <OLS> methods. 
Equation (1) in table 4 reports the coefficient estimates and 
summary statistics for the 1976-199= subperiod, wh1l2 equation <~> 
refers to the subperiod 1969-1976. As is clear from the estimates 
of b, these results suggest that for both subper:ods apprm:imat2ly 
two thirds of the cost of protection is shifted to the export sec­
tor in Mauritius and takes the form of an implicit export tax. 
Interestingly, these figures are similar to those reported for a 
variety of Latin American ir.dustrializing economies <see table 
6>. There is clear evidence, however, that the residuals 1n both 
equations are autocorrelated. Durbin-Watson statistics of 0.36 
(for 1976·1982> and 0.21 (for 1969-1976) are consistent with 
p~sitive autocorrelation in both series. Sin~e we are dealing 
~ith monthly price observations, this was to be expected and 
clearly means that the coefficient estimates are inefficient. 

In order to correct for autocorrelat1or. the model was re­
estimated using the Cochrane-Orcutt procedure. This commences 
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Table 4. Estimation of shift coefficients: 
non-traditional exports 

Equation 
number b 

_.., 
DW N a R .... 

( 1) 0.0153 0.6~..b •).93 0.36 78 
(5.63)• ( 18. 99> * 

(2) -0.0324 0.6724 0.83 0.21 86 
(10.76>• ( 19.93). 

(3) 0.0036 o.~5 <._).42 2.25 78 
(2.81>• (7.45>• 

(4) 0.0005 0.4785 0.30 2.02 Sb 

C0.57) (4. 52)• 

Notes: CO Cochrane-Orcutt estimation 
DW Du~bin-Watson 

Period 

1976-1982 

1969-1976 

1976-1982 

1969-1976 

E~timation 

procedure 

OLS 

OLS 

co 

co 

OLS Ordinary least squares estimation 
* Statistically significant at 1 per cent level 
t values in parentheses. 

frcm; the assumption that the autocorrelation takes the form of a 
first-order autoregressive scheme, as follows: 

(7) 

where -1 < r < 1 

and Et "' NCO, I> 

The Cochrane-Orcutt procedure regresses the OLS residuals on 
their lagged values to estimate r, as follows:• 

•Equation <8> is derived as follows: 

assume 

Yt = Po + P1 Xt + ut 

where Yt = log CPh/Px > 

Xt = log <PmlPx > 

taking first differences 

Yt-1 = Po + P1Xt-1 + ut-1 

multiplying both sides by r 

rYt-1 = rPo + rP1Xt-l + rut-1 

subtracting Ciii> from Ci) 

Yt-rYt-l = Po<l-r> + p1 <Xt-rXt-1> + 't 

since 

( i ) 

(ii ) 

( 1 i i ) 

Ci v> 
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((") 

r is then substituted ir.to the generalized shift model: 

(9) 

E~llation <9> then becomes the general estimating equation. The 
revised coefficient estimates for non-traditional exports using 
the Cochrane-Orcutt technique are set out as equations <3> and <4> 
in table 3. The estimated shift factors are lower than those 
reported above using the OLS methodology. Nevertheless, equation 
C3> suggests that for thr period 1976-1982 59 per cent of the cost 
of protection is shifted in the f~r~ of an export tax. The 
estimated coefficient is statistically significant at the 1 per 
·=e;;t le·y·el and the ov2rall explanatory power is reasonably good 
Cwith an R2 of 0.42}. Finally, given the OW statistics of 2.23, 
the nu!! hypothesis of no positive or negative serial correlation 
cannot be rejected.* 

Equation <4> gives the results of the Cochrane-Orcutt estima­
tion for the 1969-1976 period. As we can see, the difference 
between the OLS and the Cochrane-Orcutt shift factors is greater 
far the 1969-1976 period than for the 1976-1982 period, suggesting 
that autocorrelation was more problematic in the earlier period. 
Nevertheless the b coefficient is statistically significant at 
1 per cent and suggests that SO per cent of the cost of protection 
is shifted in the form of an implicit export tax. From the stand­
point of incidence analysis, the contrast between the 1969-1976 
and 1976-1982 periods suggests that the ext.ent to which import 

•In order to explore the robustness of the estimated shift 
coefficient additional explanatory variables were included, namely 
Clog PmlP:;,:>2 and <log <Ph/Px>-1>. The former variable ma·,,. indi­
cate whether there are non-linearities in the relationship, while 
the latter may indicate something about speed for adjustment of 
the prices of home goods relative to imports. The full estimating 
equation therefore becomes: 

In the event, none of the estimates of c or d turned out to be 
statistically significant and the overall explanatory power of the 
model altered little. What is striking, however, is the impres­
sive stability of the shift coefficient. Its value increases to 
around 0.66, which was the estimated OLS value, and is almost 
identical across all four equations. All of these coefficients 
are significant at the 1 per cent level, and the Durbin-Watson 
statistics again mean that the null hypothesis of no autocorrela­
tion cannot be rejected. 



prctection has b22~ shifted 
!non-ti"""adi ti onal > manuf a~tured 
second half of the decade.* 

- !6 

through imp!icit 
e:{po:-ts r.:a;· have 

2Apo~t taxes 
increased in 

to 
the 

Table 5 shows the results of estimates ,_1sing indices for tra­
ditional e;.:ports of sugar and .:Jf sugar and tea. Our principal 
interest again is ir. the estimated ~alues of the b coeff icier.t. 
The range for the estimated b coefficients is greater than with 
manufactured exports, but all estimated coefficients are sig­
nificant at the 1 per cent level. All their values are in excess 
of the estimated coefficients for manufactured exports every 
coefficient except one exceeds O.Su. This suggests that shifting 
i~ implicit ta:'. terms is as e;:pected greater for traditi ·nal 
e;:ports. The coefficients suggest that th2re are ·.;ery l ill' tad 
substitution possibilities between home goods and traditional 
e,:po:-ts, and given the factor inputs of the latter this is en­
tirely plausible. 

D. Evaluation of the result5 fQj Mauritius 

The res;..cl ts of this econometric analysis provide 
l~win~ important lr.sights intu t~E eff2~ts of industrial 
rnet~ial po!i~y in Mcuriti~s d~ring the 1969-1982 period. 

the 
and 

I - \ 
"'" i;;;port sub:;titution acti·,;ities 

Mauritius imposes a significant burden on th2 export sector; 

fol -
com-

in 

(b} The prcpcrtion of import protection which 
the fo:-m nf export taxes may curr~ntly be as high as 
for e~porters cf manufactures and over 80 per cent 
of sugar and tea; 

is shifted ir. 
66 pEr cent 
for e:<: porter:; 

Cc> Where the: manL;fact;...;ring e}:port sector is concerned, the 
implicit export taxes as:;ociated with import protection appear to 
have increased through time fr~m just under 50 per cent in the 
first half of the 1970s ta up to 66 per cent in the second half of 
the 1970s and early 1980s; 

Cd> Any incentives provided to producers of ~anufactures for 
eKport only serve to offset in part the disincent1ves associated 
with i~po~t p~~tcction;•* 

•For all per~ods aut.:Jcnrrelation was aJso corrected using the 
Durbin two-stage procedure. The resultG obtained using this 
mPthod were consistent with those of the Cochrane-Orcutt procedure. 

••If, for ill•..1strative purposes, we take the o·...-erall average 
nominal tariff given in table~ <86 per cent> as a proxy for the 
appropriately weighted nominal tariff, a rough estimate of the 
nominal subsidy on non-traditional exports of 40 per cent and a 
shift parameter of 0.6, then from equations <1>, <2> and (4) the 
average true tariff would be approximately ~11 per cent and the 
a...-erage true ~ub~1dy on manufactured exports would be approx-· 
imately -16 per cent. 



Table 5. E1timation of 1hift coefficient• in Maurltiu1, 
traditional export• 1976-1982 

-
Equation !1timation 

nwaber a b 12 DW N procedure Data Exportable11 

(1) 0.0082 o. 7171 0.86 0.80 26 OLS Quarterly Sugar 

(1.89) (12.29)• 

(2) -0.0019 0.8643 0.96 1. 74 26 co Quarterly Sugar 

(-0.46) (13.28)• ... 
(5) 0.023 0.8303 0.95 1.12 26 OLS Quarterly Sugar and •.J 

tea 

(6) 0.0000 0.8543 0.97 1.87 26 co Quarterly Sugar and 

(0.00) (28.82)• 
tea 

NotH: co Cochrane-Orcutt e1timation 
DW Durbin-Wat ion 
OLS Ordinary least 1quares estimation 

• Statistically signlf icant at the 1 pvr cent confidence level 
t value• in parentheses. 



- 18 -

{e) Given the magnitude of the estimated shift coefficients 
it is inevitable that industrialization through development of the 
export sectcr is being adversely affected by a highly prctected 
import substitute sector. 

The importance of these results should not be underestimated. 
The-,.· suggest that there is inc:onsister.cy in the deployment of 
policy instruments. A variet-,.· of incentives are provided as in­
ducements to potential investors in the export . sector through the 
Export Processing Zones Act C197Q). In practice, however, these 
appear to do little more than offset to some extent the dis­
incentives to invest in that sector which are provided by the pro­
tection cr.ni~rred en the import subs~itute sector. Furthermore, 
the incentives to e;:porters have remained unchanged for a consider­
able period of time 7 while the protection conferred on the import 
substitute sector - and hence incentives to invest in that sector 
and disincentives to invest in e~porting - have increased. The 
net effect of this has prcbably been to induce resources into 
import-competing activities rather than export activities. Not 
only does this result in resource misallocation in a static sense, 
in a dynamic context it provides limited opportunities for indus­
trialization. 

E. Estimates of shifting in other developing countries 

Attempts have been made in a number of studies to estimate 
shift factors using the methodology outlined in section C: 
Sjaastad [4J and [5] for Argentina and Uruguay, respectively; 
Diaz [6J for El Salvador; Fendt [7J for Brazil; Garcia [SJ for 
Columbia; and Sjaastad and Clements [2J for Chile.* The results 
of most of this work are in fact summarized in Sjaastad and 
Clements [2J, but the essential features are noteworthy for 
purposes of compc;.rison with the abov2 analysis of shifting in 
Mauritius. 

The summary results of other work are presented in table 6. 
The time periods covered are in some cases longer than that de­
ployed in the case of Mauritius, although it must be recognized 
that in many of these c:ases annual Cas for Argentina> or quarterly 
<as for El Salvador> data were relied upon. Thus the present 
study had as many degrees of freedom as most of the other work. 
Conventions with respect to the construction of the price index 
also vary from study to study. In some cases single-product 
indices are relied upon, in others multi-product indices are 
deployed. Moreover, in some cases exportables refer to tradi­
tional exports and in others to a composite index of both. 
Although results are available for only six other developing coun­
tries, all Latin American, they do at least encompass a variety of 
time periods and rely upon alternative data bases. 

As may be seen 
import protection 
port tax vary from 

from table 6, estimates of the proportion 
which is shifted in the form of an implicit 
53 per cent in the case of Uruguay to 95 

of 
ex­
per 

•The only attempts to apply shift analysis to 
economies have involved the United States and 
interesting feature of these studies has been the 
mate w directly from general equilibrium models. 

developed market 
Australia. One 
attempt to esti-
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cent in the case of Colombia, with the unweighted mean being 
67 per cent. The results reported above for Ma;._1ri ti us arE not 
wildly at vari~nce with these findings. The estimated shift para­
meter for r.on-traditior.al exports is lower than the mean for both 
periods (49 per cent for 1969-1976 and 59 per cent for 1976-1982), 
while that estimated for traditional exports is greater {at 85-86 
per cent>.* In line with previous work, our analysis suggests 
that a sLibstantial proportion <at least half> of the protection 
conferred on import substitute activities is shifted in the form 
of an implicit export tax. Since <to the authors' knowledge) this 
is the first attempt to estimate shift factors for a non-Latin 
American developing country, the results are particularly inter-
esting. 

F. Policy i~plications of shifting analysis 

Much of the theoretical and empirical analysis of industrial 
and commercial policy ir. developing countries is founded in par­
tial equilibrium analysis. Thus one might be ~oncerned with the 
ranking of instruments of intervention to meet specific objec­
tives. For example, the World Bank is currently attemptir.g to 
persuade Governments of the superiority of tariffs ever quotas 
<see Krueger [9], [10]). Another direction of analysis which is 
partial in spirit i5 the estimation of effective rates of pro­
tection, since this indicates something about relative r-esource 
pulls between protected industries <see Carden [11] and Greenaway 
[12J>. Yet another area of interest is the design of effective 
e;.:port promotion policies. 

Table 6. Estimates of the proportion of import 
protection shifted to implicit export taxes in 

Latin American countries 

Country 

Uruguay 
Chile 
Argentina 
El Salvador 

Brazil 
Colombia 

Source: 

Period 

January 1966-0ctober 1979 
July 1959-December 1980 
1935-1979 
First quarter, 1962-

fourth quarter, 1977 
1950-1978 
January 1970-December 1978 

Average 

Percentage shifted 

53 
55 
57 

70 
7') 

95 

67 

Compi~ed from Clements and Sjaastad [21, table 1. 

•The burden in public finance or shifted ta~ terms is greater 
on the traditional export sector. Greater substitutability 
between the home goods and non-traditional export sectors means 
that import protection may divert more resource~ from the produc­
tion of manufactured exports. 
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Shifting analysis is not a substitut~ for such partial anal­
yses but rather serves to complement them in an analytically use­
ful manner. Although partial analyses of effective protection, 
tariff equivalents etc. provide a gre~t deal of detailed infor­
mation relating to intervention in particular SL~tors, by their 
very nature they do not µermit one to evaluate the consequences of 
intervention at the sectoral level. By contrast, shiftin~ anal­
ysis permits us to focus on the relative price effects of all 
interventions across sectors. This ability of the technique to 
focus on ex oost general equilibrium effects has a number of 
important implications for policy evaluation and formulation. 

First, the technique permits one to make explicit the rela­
tive price effects of in~isible as well as visible inter~entions. 
For example, as long as quantitative restrictions have relative 
price effects, these will influence the value of the estimated 
shift parameter. Without having to undertake the very demanding 
<and resourse-intensive> exercise of estimating individual tariff 
equivalents of quotas, one can gain some guidance as to their sec­
toral relative price effects <along with tariffsl through the 
shift coefficient. 

Second, through 
sidy concepts one 
particular sector. 
different sectors, 
protection. 

the medium of the true tariff and true sub­
can establish the true protection given to a 

As long as separate incentives are given to 
true protection will be less than apparent 

Third, the technique allows one to make explicit the cancel­
ling, or offsetting nature, of many interventions. Since most 
economies tend to pursue simultaneously policies of import pro­
tection and e~port promotion, this is an important feature of the 
methodology. 

Fourth, leading on from the above, the 
the need to design consistent policies in 
strategic objective - whether this be import 
pr-emotion. 

technique emphasizes 
order to meet a given 

protection or export 

Fifth, by focussing on relative prices across sectors, one 
can infer something about relative investment incentives across 
sectors. From the standpoint of explaining why non-traditional 
exports fail to grow at a rapid rate despite apparently genercus 
incentives, this is e%tremely useful. 

Sixth, the analysis suggests that if the overall objective is 
export promotion, then one of the most direct routes to this goal 
may be simply to alter relative incentives through import liberal­
ization. 

One can usefully apply some of these ideas to the case of 
Mauri~1us. As outlined in section e, there have ~~en endeavours 
to protect against imports and p.·omote exports simultaneously, 
through the ~eve1~pment Certificates and Export Processing Zone 
pr'lvisions respectively. Although the incentives associated with 
the latter are superficially generous and certainly contributed to 
the impressive growth of some non-traditional exports Cmost notably 
clothin9> during the 1970s, there is manife»t disappointment that 
the provi si ens of the E~:port Processing Zone Act C 1970> ha-.,e not 

I I 11 
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been more succes~ful, especially with regard to fostering local 
investment in e:q::::ortables. Coupled with the widespread recog­
nition in official circles that, as a classic small open economy, 
export promotion is fundamental to any industrialization prog­
ramme, this has been viewed as a cause for concern. 

The evidence of the econometr-ic analysis of section C sug­
gests that a central reason for the less rapid than expected, and 
currently decelerating, growth of manufacturing expor·ts is the 
incentives which are provided to invest elsewhere. The results 
suggest that the incentives to invest in importables may offset to 
some exent the incentives to i n .. ·est ir. non-traditional e:,;portables 
by operating in large measure as an export tax. Not only are aver­
age <nominal and effective> import tariffs relatively high, but 
quota protection is an integral feature of the Development Certifi­
cates programme. The estimated shift coefficients suggest that 
this is an altogether more attractive package for local investors 
than those provided under the Export Processing Zor.e scheme. 

S. ~oncluding ~omments 

This paper has been concerned with estimating the general 
equilibrium and relative pric2 effects of industrial and com­
mercial policy in Mauritius. The objective of the estimation was 
to comment or. the net relative price effects of policies which are 
applied simultaneously to protect against imports and promote 
exports. The analysis sug~ests that between 49 per cent ~nd 
Sb per cent of all intervention operates as ar. export tax, depend­
ing or. whi::ther we treat e:.:portables as traditional or non­
traditional. It is likely that the net effect of these ~olicies 
is to induce resources into import substitution activ!ties and 
away from export promotion activities. 

If, however, the strategic objective of policy is export pro­
motion, which is probably the more reasonable assumption in the 
case cf Mau~itius, then policy is clearly not having the desired 
consequences. If one takes the view that the long-term prospects 
for industrialization are likely to be more promising if this is 
pursued through a strateg;· which gives greater emphasis to e::port 
promotion, and this is a view which has much tc recommend it, then 
the implications of this analysis for policy reform are clear. In 
order to attract resources into the export sector one must either 
provide additional incentives to offset current disinceriti;.·es, or 
reduce CL1rrent disincentives, ur both. The latter option is 
clearl·1 the more efficient; unfortunately, however, it is also 
politically the more difficult one. 
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OVERVIEW OF THE MICRO-ELECTRONICS INDUSTRY IN SELECTED 
DEVELOPING COUNTRIES 

Sean Eamon Lalor* 

MICRO-ELECTRONICS TECHNOLOGY, INDUSTRY AND TRADE 

Introduction 

The micro-electronics revolution could be said to have begun 
with the invention of the transistor in 1948 and the subsequent 
replacement of the thermionic valve by it as the basic electronic 
device. Semiconductor technolog} has since developed dramatically 
and equally far-reaching advances ha;•e been made in software, the 
second basic technology. 

The combination of semiconductor and software technologies has 
fuelled a revolution that has created vast industries producing 
completely new products and services: 

Consumer products; 

Computer systems; 

Telecommunications systems; 

Industrial equipment etc. 

The markets for these new electronics products and servicas are 
large with high growth rates and are fiercely contested, primarily 
by the developed economies of the United States of America, Japan 
and Western Europe. 

The widespread application of these technologies and their 
products has fundamentally changed traditional ways of doing 
things. This change has effects in many areas of endeavour 
throughout the world, not only in the developed world but also 
increasingly in developing countries. 

Governments everywhere now recognize the importance of what is 
happening and the question is no longer: "Is this of interest to 
us?" but "What must we do in our specific circumstances to maximize 
the benefits from this new technology and minimize its threats?" 

The technological, industrial and trade background is sketched 
in the first part of this paper and the following issues are dealt 
with: 
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and Technology, Shelbourne House, 
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NationAl Board 
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'<>) What 
is it going':' 

1;; the state of the art of th1 s technolog~· ar.d where 

Cb) What are the dimensions and nature of 
trade it has created~ 

the industry and 

Cc} What pol icy measures a•'O' employed b;r the Governments of 
de~elaped countries to promote the industry~ 

Technology 

There are many ways to segment the industry: technology is 
discussed here Lmder the headings semiconductors, software, com­
puter and telecommur.ications systems and other applications. 

Semiconductors 

Electronic components are now based on materials such as sili­
con, germanium and gallium arsenide, which have semiconducting 
properties. Three categories of device may be distinguished: 

<a> Discrete components such as transistors, rectifiers and 
diodes; 

(b) Integrated circuits <ICs>, for example, microprocessors 
and memories; 

Cc> Special purpose devices and circuits. 

The rate at which semiconductor technology is advancing may be 
illustrated by the evolution in the scale of integration of ICs 
<see figure I>. Different degrees of integration <number of tran­
sistors per chip of, for example, silicon> are described in table 1. 

Table !. Definition of degree of integration 

Degree of integration 

Small-scale integration <SSI> 
Medium-scale integration <MSI> 
LJrge-scale integration <LSI> 
Very-large scale integration <VLSI> 
Ultra-large scale integration (ULSI> 

Number of 
transistors per chip 

30-80 
300-800 

3 000-8 000 
30 000-100 000 
About l million 

In figure I, 64K RAM, for eKample, means a chip containing 64 
kilobits of random access memory, which is a device for temporarily 
storing data. Chips containing 256K RAMs are already commercially 
available in volume, and l m~gabit RAM chips should be commer­
cially feasible in the neKt few years. 

Even though the scale of integration per chip 
exponentially with time, the costs per chip have 
cally. Figure II shows two characteristic curves for 
of integrated circuits. 

has increased 
fallen drasti­
the evolution 
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Figure I. Evolution in the scale of integration 
of integrated circuits 
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Figure II. Characteristic curves for integrated circuits 
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These advances have occurred following substantial investment 
by companies and governments in research and develop•ent <R and D> 
on materials, and on the design and fabrication of devices. Typi­
cal industrial R and D invest1Bent amounts to about 7-10 per cent of 
sales in the United States and up to 15 per cent of sales in Japan. 

Software 

Limiting the analysis of •icro-electronics to the semiconduc­
tor industry would give a very inadequate picture of its scope. It 
is the combination of electronics hardware and software into sys­
tems and applications that gives the sector its importanc~. 

Software, defined as sets of purely conceptual data and in­
structions, is at the heart of all types and sizes of information 
technology applications. Coftlputers and word processing systems, 
industrial automation systems, data banks, communication and tele­
communication systems, electronic fund transfer systems, industrial 
products based on micro-electronics, air. sea and road transport 
control systems and various national defence systems are all built 
around and oper~te via their software. 

The scope and pace of micro-electronics applications is lim­
ited by the state of the art of the software. There is much talk 
of a software bottleneck, which is, perhaps, most graphically il­
lustrated by the well-known figure Ill, showing the evolution of 
the partitioning of costs of systems between hardware and soft­
ware. Whereas the costs of components have fallen •illions of 
times and of system hardware thousands of times, software costs 
have remained constant in the last two decades. 

Software development is skill-intensive rather than capital 
intensjve, but it is still very expensive, with, perhaps, thousands 
of man-ye~rs of development required for major new syst••s. ln­
creasingl y large sums are being spant by industry and government• 
in this area. The European ESPRIT programme will have a signifi­
cant component dealing with software. The Japanese-initiated Fifth 
Generation Computer System CFGCS> will make major and far-reaching 
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software technolog;· over the next decade. The Stra­
Ini tiati ve <SDI>, sponsored by the United States 
Defense, is expected to be a maJor driving force in 
of software technology ir. the next five to seven 

advances in 
tegic Defense 
Department of 
the development 
years. 

Figure III. Hardware/software cost evolution 
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Computer and telecommunications systems 

Computers have become more powerful, faster, smaller, more re­
liable and cheaper over the last two decades. With the advent of 
the microprocessor, the new generation of microcoaiputcrs can today 
have comparable performance to soaie of the mainframe computers and 
minicomputers of earlier times, while being many times less ex­
pensive. In general, it can be said that from 1960 to 1980, the 
effectiveness of computers increased by a factor of 20, whereas the 
cost declined by 100: a 2,000-fold improvement. 

Technical development continues rapidly and in the United 
States, where the industry continues to doaiinate world markets and 
where companies typically spand about seven per cent of sal•s 
revenues on R and D, new much improved systems will continue to be 
introduced. Japan is developing a new supercomputer, which should 
be 1,000 times faster than currently available machines. 

The Japanese FGCS is largely based on che implementation of 
radically new software in VLSI. The proposed new concept is based 
on Prolo9, a language used for artificial intelligence applica­
tions, and will use inference techniques in the development of ex­
pert systems. Whereas current computers can perform 1,000-10,000 
of the logical inferences per second <LIPS> required in expert sys-
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tems, the goal for the 1990s is to perforaa 100 millio:. to t,OOQ 
million LIPS. Another goal is to build a data flow machine com­
prising 1,000-10,000 processors, a storage capacity of 1-10 giga­
bytes and a speed of 1,000 million to 10,000 million instructions 
per second. 

Current developments in telecOIDIDUnications, involving digital 
switching and transmission, optical fibre technology and satellite 
systems, are enabling a wide range of new communications and infor­
mation services to be provided. Many PTTs are planning to intro­
duce integrated services digital networks CISDNs> over the neht 
decade or so, in which all information, whether voice, data, text 
and still or moving pictures, will be distributed to users over the 
same digital network. 

Development costs for telecommunications systems are compara­
ble with other electronics-based systems. For example, it has been 
estimated that about $1,000 million is required to develop a new 
digital switching system. This development cost is too large for 
even the largest European country to recoup from sales on its own 
do•estic 111arket. 

Other applications 

Computer and telecommunication systems are applications of 
micro-electronics that have produced huge new industries. Such, 
however, is the nature of the technology that it can be applied in 
an extraordinary variety of ways in 111any kinds of activity: manu­
facturing, service, commercial and social. The constraint on its 
application lies more with the imagination of the developer than 
with technical limitations. 

Many new products are being introduced as a result of the ap­
plication of micro-electronics: word processors, intelligent in­
struments, process controllers, games etc. However, the process 
improvement resulting from such applications is seen to be at least 
as ii.portant because of the enhanced efficiency and the ability to 
remain competitive in a very wide range of conventional manufac­
turing and service sectors. 

Much attention is being focused on the manufacturing environ­
ment, with computer aided design CCAD> and computer aided manufac­
turing <CAM> undergoing significant development. CAt1 encompasses: 

Numerically controlled machine tools; 

Automated manufacturing systems; 

Autcmatic monitoring and reporting systems; 

Automatic warehousing; 

Industrial planning and control; 

Industrial robots. 

Once more Japan, the United States and Western Europe, through 
n•tion•l pro9ra11111tes •nd through the ESPRIT programme, are investing 
heavily in R and D in this area. 
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Industry and trade 

Semiconductors 

World production and consumption of semiconductors a•ounted to 
about S20 billion in 1983. 

The United States and Japan are net producers of semiconduc­
tors. The United States produces nearly two thirds and consumes 
about one half of world production. Japan produces more than one 
quarter and consumes less than one quarter. The United States 
actually imported $4 billion worth of semiconductors in 1982, of 
which $3 billion was fro. United States offshore facilities in four 
Asian countries: ~alaysia, the Philippines, the Republic of Korea 
and Singapore. 

Western Europe and the rest of the world are net consumers of 
semiconductors. Whereas Europe consumes about one fifth of total 
world production, it produces less than half of that a1110Unt. The 
rest of the world consumes less than 10 per cent and produces about 
2 per cent of total world production. 

Electronic equipment 

Although semiconductors are critical components of electronics 
systems, they may constitute a relatively small fraction of total 
equipment and systems cost. Telecommunications equipment, for ex­
ample, had sales in 1984 of about $59 billion (estimated to be $100 
billion in 1990>~ whereas the value of the sENRiconductors used in 
this equipment is approxi•ately $3.5 billion. 

The total world market for electronic equipment 
more than $400 billion and is growing rapidly. 
electronic equipment in the United States is broken 
sector for 1984 with projections for 1987 in table 2. 

is currently 
Consu111ption of 
down by sub-

Table 2. United States consumption of electronic equipment 
<Billions of dollars> 

Sub sector 1984 1987 

Data processing and office equipment 79.0 125.0 
Softwar1t 15.0 24.6 
Consumer 21.3 23.8 
Co111munications 11.5 15.3 
Industrioal and mi 1 i tary 57.l 70.6 

Total 194.0 239.3 

Source: Electronics, January 1984. 

The anticipated high growth rates in data processing and office 
equipment and in software are particularly noteworthy. 
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Equivalent data fer Western Europe and Japan for 1984 are 
given in table 3. 

Table 3. Western European and Japanese Consumption 
of electronic equipment in 1984 

C8illions of dollars> 

Subsector Western Europe 

Data processing and office equipment 
Cono;uiaer 
Co1111aunication~ 

Industrial and other 
Total 

Source: Electronics, January 1984. 

Policy i.easures in developed countries 

60.5 
15.8 
12.8 
15.8 

104.9 

Japan 

41.8 
11.2 
3.0 

21.6 
77.6 

This section contains some brief indications of the policy 
measures used by the Governments of developed countries to pr0111ote 
the growth of their micro-electronics industries. Three regions 
are discussed separately: Western Europe <primarily the •elltber 
States of the European Economic Community <EEC>>, Japan and the 
United States. 

Western Europe 

Western Europe is a collection of sovereign States, each of 
which promotes its own industry with its own national progra•me. 
In addition to this, the member States collaborate and co-ordinate 
their activities in certain areas. 

The measures adopted by Western European Governme1~s to pro­
mote their industries may be categorized under the follo..jng head­
ings: funding of R and D and other industrial support; pra.otion 
of awareness; and use of public purchasing. 

The Governments of the 10 EEC member states spent about 
$3.25 billion in support of its micro-electronics industries during 
1984. The national programmes of the United Kingdom of Great 
Britain and Northern Ireland and the Federal Republic of 6ermany 
are large, that of France being even larger. 

The support is directed towards the following categories of 
activity: pre-competitive research; product-specific dev•lopment; 
and other industrial support. 

Th• sums directed to pre-cOlllpetitive research are roughly one 
tenth of thos• devoted to product-specific develop111ent. 
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The areas of micro-elec~ronics rec=iving most of these funds 
are: components; opto-electronics; teleconuaunications; information 
processing; software engineering; and COlllputer integrated manufac­
turing. 

The necessity to raise the level of awareness of the value cf 
the application of micro-electronics in order to increase the ef­
ficiency of processes and the functionality of products is widely 
recognized by European Governments. Most countries have explicit 
government-funded progra111111es to meet this need. A total of about 
$300 mi,lion is spent by EEC mecaber states on these programmes. 

~~st EEC member States use the substantial purchasing power of 
their public sectors to support the development of their national 
micro-electronics industries. This is the case for computers and 
especially so for telec01Dmunications equipment purchased by nation­
al PTTs. In fact, most European PTT markets are regarded as essen­
tially closed, i.e. it is extremely difficult for foreign companies 
to break into these markets. 

It is recognized that, from the national point of view, there 
are positive and negative factors associated with these practices. 
On the positive side, the skilful and creative use of public con­
tracts can develop new firms and improve the product range of 
established firms. On the other hand, the protectionism and lack 
of international competition for national firms in these markets 
can lead to inefficiencies and lack of competitiveness. 

Public purchasing is one of the areas mentioned above in which 
EEC member states are co-ordinating their activities. It is recog­
nized that n"lOe of the internal markets of any m~mber State is 
large enough to develop industries capable of competing interna­
tionally with United States and Japanese companies in the long 
run. The internal market of the Community as a whole, however, is 
of a sufficient scale to develop a number of large internationally 
competitive companies. The co-ordinated use of the public markets 
across the Community is one approach to developing these companies. 

The need for European firms to be competitive internationally 
with Japanese and United States firms also motivated the EEC member 
states to establish ESPRIT, a co-operative Community-wide programme 
undertaking pre-contpetitive research in the information technology 
CIT> field. The programme will cost $1.5 billion C50 per cent 
Community funds, 50 per cent industry funds> over the next five 
years and support the following five research areas: advanced 
micro-electronics; software technology; advanced information pro­
cessing; office systems; and computer integrated manufacturing. 

The programme is heavily industry oriented. It involv~s 

international collaboration between firms and research institutes 
in different countries and is aimed at complementing and inte­
grating national programnies. Its ultimate objective is to provide 
the technological basis for European industry to achieve parity 
within ten years in the trade o~ IC products between Europe and the 
rest of the world. 
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Although Japan would claim to be less interventionist in the 
affairs of business than, say, Western European Governments, the 
Ministry of International Trade and Industry <MITJ> plays a power­
ful role in developing Japanese industry. Together with the extra­
ordinary degree of national co-ordination and co-operation between 
cantpanies and Governtnent this gives an impression of great coher­
ence of policy and operation to the rest of the W':Jrld. 

A major strength of the Japanese syste. is the ability to plan 
long term and to institute and execute progra..aes to carry the 
plans to completion. Thus, the VLSI project brought Japanese in­
dustry to the forefront of IC technology at a cost of $250 •illion 
<SO per cent industry, 50 per cent government> between 1976 and 
1979. A new range of MITJ-sponsored projects is poised to have 
equal or AtCJre dramatic results in the next decade or so: 

<a> The FGCS is a 10-year project, established jointly by 
MITI and eight leading electronics manufacturers, to transform coaa­
pletely the concept of a computer; 

(b) The Supercomputer Project is intended within eight years 
to develop a computer 1,000 times faster than those presently 
available for scientific and technological use, at a cost of 
$100 million; 

<c> A robotics project will develop the next generation of 
robots over eight years with $100 million from MITJ and involve a 
wide range of public and private research institutions. 

Japanese fir•s co-operate readily in the pre-competitive phase 
of these projects but then compete vigorously with one another and 
with the rest of the world in the market-place. 

In support of these activities, the Japanese have developed, 
over the last several decades, an extraordinarily sophisticated 
system for acquiring relevant technological information around the 
world. They also have highly developed skills for acquiring tech­
nology through licences, know-how agreements etc. with foreign 
technology leaders and in transforming this technology to their own 
use. 

United States of America 

The United States, both by explicit policy and by actual prac­
tice, intervenes less than most countries in the affairs of busi­
ness. Government action is intended to create an appropriate en­
vironment within which individual and corporate entrepreneurial 
effort will flourish. The Governmerlt will intervene if the public 
good is threatened by, for exaniple, monopolies or qua~i-monopolies 

wielding an excessive amount of economic power. However, the mar­
ket is generally seen as the best regulator and the determinant of 
success or failure. 

This view of United States policy is largely true but requires 
some modification in certain high technology fields and notably in 
the field of micro-electronics. It is widely acknowledged that the 



- 33 -

public purchasing efforts relating to United States space and mili­
tary programmes have had Far-reaching spin-off effects in this 
area. A number of substantial programmes can be mentioned: 

<a> The United States Government invested $280 million in 
IC-related R and D between 1978 and 1982; 

<b> A military research programme, the Very High Speed Inte­
grated Circuit <VHSIC> Project, will cost $~25 million during the 
period 1980-1985 and is expected to have major spin-off benefits 
for non-military products in the telecommunications and computer 
fields; 

<c> The SDI programme, 
Defense sponsored project, deals 
itary systems but is expected 
on software generally. 

another United States Department of 
with software development for mil­
to have significant spin-off effects 

In general, however, companies fund their own R and D and do 
not expect contributions from Government. The recently created MCC 
consortium provides an interesting contrast to European and 
Japanese approaches. The consortium consists of major United 
States companies in the electronics field <not including IBM> that 
have r-ome together to some extent in response to the European 
ESPRIT and the Japanese FGCS to collaborate and share exper·tise in 
advanced pre-competitive research in IT sectors. Unlike the 
European and Japanese efforts, however, MCC was initiated solely by 
private companies and receives no explicit United States Government 
aid. 

POSITION OF SELECTED DEVELOPING COUNTRIES 

Introduction 

This section presents a summary and synthesis 
reports, separately prepared by local experts in 
tries: The Republic of Korea, India, Pakistan, 
Venezuela. Further analysis and recommendations 
the next section. 

Three caveats must be made: 

of five country 
each of the coun­

Bangl adesh and 
are provided in 

<a> The selected countries are at radically different stages 
of economic and industrial development. At one extreme, the 
Republic of Korea has a well-developed and internationally competi­
tive electronics industry. At the other extreme, Bangladesh is at 
the very early stages of industrialization. The issue of level of 
development is dealt with in the next section; 

<b> Although the 
terms of reference, 
study, leading to a 
presented; 

case study experts work2d from identical 
the interpretation differed from study to 
lack of uniformity and so~e gaps in the data 

<c> This summary is inevitably an incomplete statement of the 
situation in the selected countries. The country reports should be 
consulted for further detail. 
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Govern•ent strategies and policies 

The importance of acquiring and applying micro-electronics 
technology for national development paths and particularly indus­
trialization prospects has been recognized, by statement and ac­
tion, by all the Governments of the countries studied. However, 
only ti-.e Republic of Korea and, to a lesser extent, India have what 
could be regarded as an articulated strategy and related policies 
for micro-electronics technology. In the Republic of Korea, the 
micro-electronics industry is classified as a strategic industry 
and is given appropriate emphasis in the latest five-year plan 
<1982-1986>. In India, the area is also accorded special signifi­
cance in national science and technology and industrial policy. In 
Pakistan, the profile of the electronics industry has been raised 
in the sixth plan <1983-1986>. In its scheme for Export Processing 
Zone industries, the micro-electronic products industry has highest 
priority. However, the absence of a clear Government policy in 
Venezuela, based on an objective technical analysis, is perceived 
as a hindrance to the appropriate nature and pace of micro­
electronics development. Apart from petroleum-related R and D, no 
particular fields have yet been defined as priorities. Bangladesh 
has also not yet defined its technology strategy and policies in 
the electronics area, but steps are being taken through a recently 
established national committee for science and technology and other 
relevant committees to frame a national policy and strategy in dif­
ferent technical fields. 

The perception of Government's role in intervening in indus­
trial development and the appropriate balance between public and 
private sectors varies from country to country. In the Republic of 
Korea, it is seen as essentially that of co-ordinating the environ­
ment for the industry with the primary thrust coming from the pri­
vate sector. The Government also sets frameworks for the education 
system and for the national research laboratories. In Pakistan, 
while the mixed economy approach will continue, the public s~ctor 
role is seen as a promotiondl one, with major emphasis on encourag­
ing private investment. 

The kind of environment within which private investment in 
high technology industries, including electronic industries, is to 
flourish is being cultivated in different ways: 

More liberal overseas 
tal inducenient and technology 
Korea>; 

interface with respect to foreign capi­
acquisition procedures <Republic of 

Guarantees of capital and profit repatriation <Pakistan>; 

Co•mitment not to nationalize industries <Pakistan>; 

Tariff restructuring <India and Pakistan>; 

Reduction in duty 1 on capital equipment <India and Pakistan>; 

Tax exe111J1tions or,tax holidays <Pakistan>. 

Other elements c;>f acts .,e "environmental" 
cuss•d below u~der R a?d D, manpower and training 
tion of technology. 

promotion are dis­
and the acquisi-
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In Venezuela and India the Governments play a more substantial 
role than environment setting. They intervene by owning companies, 
regulating privately owned companies and creating a protected mar­
ket environment. 

Electronics manufacturing industry 

The Republic of Korea is the only one of the five countries 
studied whose output of electronic products is significant in world 
terms. Its share of Ule world market has increased $-om 1.3 per 
cent ir. 1977 to 1.8 per cent in 1982 and is growing aL more than 
30 per cent a year. Furthermore, it is the only country that is a 
net exporter of such products. It has widespread involvement in 
consumer products, industrial products and components. The highest 
rate of subsectoral growth in recent years has been in industrial 
products and firms in the Republic of Korea have a significant 
presence in the more advanced products of these industry subsectors. 

All major corporate groups are investing heavily in the 
micro-electronics industry and many small companies are also ac­
tively involved. Government is actively promoting the industry and 
the technology, as evidenced by the emphasis in the fifth five-year 
plan <1982-1986> and in other longer term planning exerc es, name­
ly for the electronics industry <1983>, the semiconduc - industry 
<1982) and the computer industry <1984>. The exercise o{ effective 
planning and promotion of the industry in the Republic of Korea is 
facilitated by the dominance of domestic investment in the indus­
try. For example, in 1982, 58 per cent of output was produced by 
domestic firms, 22 per cent by joint venture firms and just 20 per 
cent by foreign firms. The highest growth rate for 1981-1982 was 
in the domestic sector. 

India also has significant industrial activity in the fol­
lowing subsectors: consumer products, industrial products and com­
ponents. However, it is not self-sufficient in any of these areas. 

Communication and broadr.asting equipment and aerospace and de­
fence equipment figure le. Je in the industrial procf·1cts category. 
The rate of growth in output of electronics product~ in India is 
high, averaging more than 20 per cent <compound> over the past 
three years. 

Certain Government plans are expected to provide a consider­
able boost to demand for integrated circuits: the opening up of 
new television stations, digitalizati~n of the communication net­
work, the introduction of a public switched network and a circuit 
switched data network Ca,,d possibly packet switched data network>, 
the modernization of industrial sectors like steel, fertilizers, 
pe~rochemicals, cement etc. Micro-electronics will also be used in 
railways, agriculture and health care and computers will be intro­
duced in schools and colleges. Preliminary estimates suggest that 
about two thirds of the greatly increased demand could be met by 
indigenous production, providing appropriate investment is made in 
production, R and D, materials and the manpower base. A Gover;iment 
Task Force on LSI/VLSI, set up in 1982, is preparing its final re­
port, but has already identified the major gaps and made recommen­
dations for an investment programme covering R and D, production 
an~ manpower over a period of ten years. 



- 36 -

In Pakistan, the annual requirements of all electronic equip­
ment are estimated to be $300 million, of which consumer products 
constitute 38 per cent, industrial products 52 per cent and compo­
nents 10 per cent. The annual proposed production in the sixth 
plan (1983-1988) for manufacturing industry and products is ex­
pected to meet about 70 per cent of requirements. 

The amount to be invested in electronics under the sixth plan 
represents a tenfold increase in investment in that area under the 
fifth plan. Top priority i~ being given to electronics in the ex­
port processing zone scheme, which allows foreign investment with 
added incentives. 

Bangladesh is still at the stage of assembling consumer elec­
tronic products from imported components. These products are main-
1 y television sets, radio receivers and radio cassette recorders 
for the domestic market. Only five companies are actually using 
ICs in manufacturing and most are dependent on technical collabora­
tion agreements with foreign companies. None of the basic compo­
nents are manufactured in the cour.try. The national organizations 
for communications, aviation and airlines and meteorology all use 
!Cs in their equipment, but most of the equipment is supplied and 
maintained by Japanese and other suppliers. 

In Venezuela, the pattern of industrial production is as fol-
lows: 

(3) In telephone production, the country is virtually 
self-sufficient and now technologically independent. The telephone 
company's production is mainly oriented to meeting internal re­
quirements (~bout one-quarter of a million new telephone lines per 
year>; 

Cb> In the field of professional and consumer electronics 
goods, the market is dominated by many foreign based companies. 
These are mainly dedicated to the sale of their own products with 
only one having even a local assembly operation for television sets 
and sound equipment; 

<c> A number of recently establish~rl indigenous electronic 
companies produce capital goods in the areas of telephones, elec­
tricity, control and instrumentation. Total assets of these compa­
nies are about $4.5 million; annual sales are about $11 million and 
are increasing rapidly with rates of 20, 50 and 66 per cent being 
achieved in the years 1980-1983, respectively. Their establishment 
is regarded as a very significant first step in the development of 
an autonomous electronic industry in the country. 

Applications of micro-electronics 

Applications in this context 
tronics-based equipment, instruments 
and service activities other than in 
tronics equipment itself. 

means 
and 
the 

the use of microelec­
devices in manufacturing 
manufacturing of elec-

A wide range of such applications can be identified, including: 
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Computing and data processing in public administration, fi­
nance and insurance, management information and control etc.; 

Manufacturing, e.g. process control and CAD/CAM <many appli­
cations throughout all sectors of industry>; 

Communications services, meaning telecommunications over both 
networks and broadcast media; 

Other public services, e.g. 
meteorology and medical services. 

transport, energy, aviation, 

All of the countries surveyed have some appreciation of the 
value of the appropriate use of this technology, the actual use de­
pending largely on the general state of development of the economy. 

Micro-electronics are most widely used in the Republic of 
Korea and India; the former is introducing increasingly sophisti­
cated industrial uses and India has a wide range of public services 
applications. 

In Pakistan and Venezuela the use 
sophisticated and comprehensive but is 
sectors. 

of electronics is less 
growing in all the above 

Bangladesh's experience of micro-electronic applications is 
small and lies largely in the public service area. 

Research and development 

Not suprisingly, the R and D status of the countries in ques­
tion reflects the industrial profile outlined in the preceding sec­
tions. 

The efforts of the Republic of Korea are highly organized at 
the public, private and academic levels. The Indian effort seems 
set to benefit from improved organization and specialization as a 
result of several recent governmental initiatives. Pakistan's ef­
forts are still at the initial stages of development, while the ac­
tivities in Bangl.1desh are extremely limited although steps to de­
fine a suitable national R and D programme are in progress. In 
Venezuela, there is a steadily improving base in the recently es­
tablished Foundation for Engineering Research and Development <Fii> 
and in some of the universities for the development of electronics 
R and D. 

The situation in each of the countries is summarized below. 

Republic of Korea 

Increasingly, industrial R and D is carried out in the firms 
themselves. In addition, substantial industrial R and D activities 
are carried out in national research laboratories, mainly funded by 
Government or public corporations. One of these laboratories, the 
Korean Institute of Electronics Technology <KIET>, was established 
in 1979 and jointly funded ($29 million> by the Government and the 
World Bank. Limited research activities in the universities are 
funded by public and private sectors. 
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The national laboratories specialize to a large extent. KIET 
focuses on the design and fabrication of !Cs. The Korean Electro­
technical and Telecommunications Research Institute <KETRI> focuses 
on R and D activities for public telecommunications networks. Its 
main areas are: advanced electronic switching systems; fibre op­
tics networks; and information networks such as ISDNs. Its pro­
grammes are carried out on a multi-annual (five-year> basis. 

A division of the Korean Advanced InstitutP. of Science and 
Technology <KAIST> also carries out research activities in many 
areas of micro-electronics. 

Most R and D activities in micro-electronics are carried out 
in established national research institutes <one of which is the 
Central Electronic Engineering Research Institute <CEERI>>; in the 
R and D wings of two public corporations, Bharat Electronics Co. 
<BEL> and the recently established Semiconductor Complex Ltd. 
CSCL>; in the research laboratories of dedicated government depart­
ments <atomic energy, space, defence, railways and communications>; 
and in five of the Indian Institutes of Technology <IITs>, which 
have fairly extensive facilities. 

The Government is encouraging national laboratories and other 
organizations to conduct design and development work to suit spe­
cific industrial, scientific and other civilian needs, recognizing 
that, except for the captive R and D units of manufacturing organi­
zations, the level of technology transfer has not yet been very 
effective. 

The basic interest of CEERI lies in the NMOS process and it 
has already developed some circuits of LSI complexity. 

In 1971, the Tata Institute of Fundamental Research <TIFR> 
developed the first IC to be made in the country. The institute's 
strength lies in IC design and fabrication, CAD systems and soft­
ware packages. Its current work includes CMOS metal gate and sili­
con gate technologies. 

The R and D department of India Telephone Industries <ITI> 
also has a strong group working on the design of LSI subsystems 
using CAD and is now piloting the fabrication of custom LSI cir­
cuits. 

The five IITs have an infrastructure capable of developing ICs 
of LSI complexity. A certain degree of specialization is evident 
in the building up of the respective strengths in various aspects 
of the technology. 

The recently stabilized SCL is building up a comprehensive 
production and R and D base up to the level of LSI/VLSI. It will 
undertake LSI/VLSI design and projects aimed at establishi"Q and 
upgrading the company's capability for ~eeting national needs. 
India's largest company in the field, BEL, has already been 
carryin~ out ~ome R and D activities in addition to drawing 
know-how from a United St~tes company. 
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i.rlhile several institutes possess CAD facilities, competence in 
IC design is limited to a few individuals in each centre. The re­
cent launch of a four-year national CAD programme with support of 
the United Nations Development Programme <UNDP> will provide 
training/education facilities for CAD and establish CAD software 
exchange systems. 

The Government is also planning to promote a chain of decen­
tralized design centres for IC, feeding centralized chip production 
facilities <eventually at SCL and BEL>-

Pakistan 

Recently established Government institutes predominate; the 
National Institute of Electronics <NIE>, set up in 1980, commenced 
active research work in 1983. The main areas of activity relate to 
test equipment, computer/microprocessor applications, communication 
projects, control applications and medical instruments. The 
Carrier Telephone Research Laboratories set up in 1981, with 
Japanese collaboration, concentrate on various aspects of telecom­
munications requirements. A Silicon Technology Development Centre 
was set up in 1981, with assistance from the United Nations. It 
will seek to transfer this technology and acquire indigenous skills 
and information. It will conduct research and have pre-production 
facilities to support the development of silicon microchips and 
semiconductor devices, silicon-based practices and solar cell 
technologies. 

A limited R and 
electronic products and 
computer technology is 
departments. 

D effort in 
development 

carried out 

the 
of 
in 

application of micro­
hardware and software in 
a number of university 

Other Government organizations conduct a certain 
R and D in micro-electronics technology appropriate to 
needs. 

amount of 
their own 

Five institutes, funded by private individuals and, in one 
case, sponsored by a bank, have also recently been established. 

Bangladesh 

University departments and two national 
what limited R and D is in progress. 

institutes carry out 

The Institute of Electronics and Materials Science has the 
most relevant programme. The University of Dhaka has initiated a 
scheme for the creation of an Institute of Silicon Technology. 

Venezuela 

Government and Government-sponsored agencies and national 
universities fund and carry out most of the research in micro­
electronics. The principal institution, the Fil, has 70 research­
ers, which is expected to increase to 200 by 1988. 

The Venezuelan Institute of Scientific Research has a limited 
profile, dealing mainly with theoretical analysis of existing and 
new semiconductor devices. 
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The universities of Carabobo and Si•on Boli~ar also do re­
search in the area. while activities at other universities are 
•ainly concerned Nith microprocessor applications and softNare 
developiment for •icrochip systems design. 

MaJor State-controlled telephone and 
companies have done little devPlopment 
specialized instruments for their ONn use> 

telephone •anufacturing 
<except that related to 

and no research. 

In addition to electronics, the Fil covers other fields of 
engineering and is increasingly directing attention to various 
aspects of •icro-electronics, particularly hybrid circuitry. Other 
projects ~re b~ing developed at Fii under contract agreetnents with 
confidentiality requirements. One of these relates to design and 
construction of an auta.atic machin~ voting system to be ready 
before 1989. Areas in Nhich expanded R and D activities are fore­
seen include: •icrostrip elements; galliu• arsenide technology; 
fibre optic systems and ca.ponents; solar cells; digital i•age 
processing (which is expected to increase tenfold in the next five 
years>; and software. The •ain Governiaent funding agency for 
R and D projects, CONICIT, still continues to apportion funds on 
the basis of technical quality rather than by reference to 
strategic priorities. 

A proposal currently being considered by the Government to 
introduce a tax on the productive sector to provide funds for the 
financing of local R and D activities is being hailed as a positive 
step in the country's development. 

Manpower and training 

All Governments realize that skilled manpower is an essential 
prerequisite for an electronics industry that goes beyond •ere 
assembly operations. The education and training of such •anpower 
is universally accepted as a responsibility of Govern•ent. 

Each of the countries surveyed actively participates in this 
area and their programiaes are presented below. 

Republic of Korea 

There 1s sufficient manpower overall, despite rapid growth, 
but there are certain shortages of experienced personnel in manage­
ment and engineering. There is an acute shortage of middle-level 
managers and design engineers, which is exacerbated by job-hopping 
and by engineers ~eing promoted too early to •anagement. 

Training is provided by educational institutes, by research 
institutes and overseas. Overseas training is colllmOO nON, with 
many comprehensive technology acquisition agree1nents including 
intensive training, particularly in manufacturing technology and 
maintenance. Training in design and project management necessary 
to develop next generation products is still inadequate. Recently 
concluded arrangements with two companies in the United States will 
seek to remedy these limitations. 

Instruction in Junior colleges needs to be improved, while 
facilities and instruction at graduate schools, except for a few 
institutions, are generally out of date and inadequate. 
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Postgraduate training in-house and 
improving. Industry is also paying 
traini.,g. KAIST offers good training, 
than at universities. 

at national institutes is 
more attention to in-house 

but costs are much higher 

The lack of adequate manpower of appropriate calibre has been 
a major bottleneck in the development of composite technology for 
ICs. The good engineers Nho acquire basic training often go abroad 
to more lucrative assignments. There is also a lack of incentive 
among students to undertake IC technology as a major discipline. 
However, the situation is improving: in certain areas of the tech­
nology a high level of expertise is now available and the major 
expansion of LSI production now elllbarked on will provide greater 
opportunities. The need for incentives to prOA1ote and retain the 
indigenous competence is recognized. 

Several nationwide training programmes are being launched: 

<a> Microprocessor training is being phased into the graduate 
and undergraduate curriculum. About 3,000 teachers will be trained 
in micro-electronics by 1985; 

<b> Computer education is being introduced on a pilot basis 
in about 50,000 secondary and higher secondary level schools; 

(C) The Appropriate Automation Promotion Programme of the 
Department of Electronics, funded by Government and UNDPIUNIDO, is 
training engineers and scientists from industries and other organi­
zations in the field of micro-electronics and applications. 
Another such programme on microprocessor applications engineering 
is planned; 

<d> Computer Maintenance Corporation offers training in vari­
ous aspects of software technology under INTERACT, another UNDP 
assisted programme; 

<e> The Centre for Electronics Design offers specialized 
training to sponsored personnel from small industries in all 
aspects <theory and practice> of electronics design. Another such 
centre is planned; 

<f> Professional bodies also offer training. 

Pakistan 

Qualified manpower in subjects allied to micro-electronics is 
produced in abundance by the 24 universities and polytechnics <400 
professionals and 300 sub-professionals per year since 1978). En­
rolment in 1983/84 in professional disciplines of electronics was 
500. Up to 300 high level and 200 lower-level technicians qualify 
from polytechnics each year. 

The approximately 1,000 Pakistani engineers or scientist::: ~ .• d 
up to 2,000 technicians working abroad in the field of electronics 
technology are taken into account in concluding that sufficient 
manpower is available to undertake any electronics ventures in the 
country. 



- 42 -

In addition to degree courses, other institutes provide train­
ing in micro-electronics technology and the use of computers: 

<a> A recently established computer training centre empha­
sizes "hands on" training in the facilities available at the centre; 

<b> Various computer programming and data processing courses 
are available; 

<c> The NIE is looking at digital and microprocessor develop­
ments; 

<d> Suppliers of foreign technology train Pakistani engineers 
in the maintenance and after-sales service aspects of their prod­
ucts. 

Bangladesh 

There is a constant flow of trained personnel out of the coun­
try. Engineers and scientists trained at universities, including 
the Engineering and Technology University, do not find attractive 
employment prospects at home, either from the point of view of 
facilities to apply their skills or the salary levels available. 

Existing facilities at university level and in-house training 
at the telephone and television companies etc. are insufficient to 
produce the numbers of personnel needed to develop the industry. 

Intensive training at technician and supervisory level is also 
inadequate. An integrated approach for delivery of such training 
is necessary, including inter-country or bilateral co-operation in 
this area. 

Ad hoc arrangements with suppliers for training related to the 
maintenance and servicing of electronic equipment are inadequate. 

Venezuela 

The small number of trained professional engineers and the low 
quality of their training are not barriers to achieving indigenous 
technological development. However, in general the use of their 
engineering skills is kept to a minimum since they find jobs in 
management, sales and purchasing. A more appropriate exploitation 
of the engineering design skills available is found in engineering 
consulting firms, in the petroleum industry and in the recently 
established indigenous electronic companies <200 personnel>. 

State support via 
training of a large 
electronic companies. 

graduate scholarships was significant in the 
proportion of the founders of the indigenous 

The use of scholarships 
technicians abroad in the 
lishing indigenous expertise 
used as such a tool. 

for training graduate scientist~ and 
early sixties was significant in estab­

in electronics. It continues to be 

The National Telephone Co. operates a training centre for 
telephone engineers. 
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Training in the •aintenance of Hewlett-Packard products is 
given to sizeable groups of Venezuelan technicians and engineers. 

All of the major academic institutions offer microprocessor 
courses in the regular electrical engineering study programmes. 

Major state R and D organizations are also a major source of 
trained personnel. 

Acquisition of technology 

Technology can be acquired from abroad by a country in a num­
ber of ways, for exanaple through direct foreign investment, licens­
ing of packaged technologies, licensing of unpackaged specific 
technologies, know-how agreements for specific technologies, train­
ing abroad, joint venture agreements and compre~ensive agreements, 
including the outright purchase of proprietary technology. 

The means by which technology is effectively transferred to a 
country is critically dependent upon the indigenous expertise or 
the capacity of the host country to receive it. This is illus­
trated by the approaches adopted by the countries surveyed. 

The Republic of Korea has used all the above approaches 
by far the most successful of the surveyed countries in 
gard. The final section of this paper gives an analysis 
various stages of development the country has undergone. 

and is 
this re­
of the 

Most technolJgy acquisitions are financed by domestic funds, 
but some have been carried out with loans from the World Bank, the 
EXIM Bank and the Asian Development Bank. 

The country is currently in the process of changing frOlll a 
positive to an automatic acquisitions policy. Companies can ac­
quire technologies automatically by simply submitting an applica­
tion form, unless Government decides to seek further information. 

India has used the direct foreign investment route and the 
licensing of both packaged and unpackaged technologies. Indians 
trained abroad and returning to their own country constitute a 
valuable source of technology transfer. The country has been less 
successful in joint venture arrangements or comprehensive acquisi­
tion. Technology importation is strictly Government controlled. 

The conventional methods of transferring technology have not 
worked well in Pakistan in this field, due to the difficulty of 
absorbing the technology with its high rate of obsolescence. 

Using the export-processing zone industry scheme, the Govern­
ment has, therefore, sought to acquire technological know-how, 
train professional manpower and establish an industrial infrastruc­
ture to improve the capacity for indigenous absorption and adapta­
tion of technology. The micro-electronics industry has the highest 
priority within the scheme. Joint ventures with reputable foreign 
firms are seen as a desirable future path. 

A global approach to technology acquisition has not yet been 
defined for Venezuela. Only a few examples exist of technology 
genuinely transferred to indigenous use from multinational 
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ca.panies. Training of Venezuelans abroad o~er the last two 
to the growth of decades has, however, been valuable and has led 

the emerging indigenous electronics sector. 
of the need for a more systematic approach to 
technologies in the field. 

There is an awareness 
the acquisition of 

As the electronics industry in Bangladesh is mostly limited to 
assembly operations, the transfer of technology is limited. Those 
companies using imported micro-electronics in television production 
mainly rely on technical collaboration agreements with reputable 
foreign companies <e.g. from Japan and Thailand>. Another company 
manufacturing electronic fences has entered in a joint venture with 
a Swedish company. 

Foreign suppliers of equipment and technology 

The information is most easily presented in the following 
tables. 

Republic of Korea 

Table 4. Suppliers of equipment and technology 
in the Republic of Korea 

Equipment/technology Suppliers 

Semiconductors 
Including Nl'IOS, CMOS, 
linear, hybrids; process, 
design and fabrication 
technology; 32K ROM, b4K 
RAM, 8-bit microprocessors 

Telecommunications 
Including electronic 
switching systems, private 
branch exchanges, electro-

• mechanical switching systems 

Computers and industrial 
Including CAD, robots, 
monitoring and control 
systems 

Companies in Japan and the 
United States 

Companies in the Federal 
Republic of Germany, Japan 
and the United States 

Companies in Japan and 
the United States 

Three suppliers are 
owned 100 per cent by 
local firms in the 
Republic of Korea 
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Table 5. Suppliers of equipment and technology in India 

Equipment/technology ... 

Computer systems 

Computer peripherals 
Including floppy disk drives, 
tape drives, hard disk drives 

Process control equipment 
Digital equipment and 
computers 

Data acquisition and control 
systems 

Communication equipment 

Electronic instruments 
Including special 
applications 

Pakistan 

Suppliers 

United States, United t<ingdom, 
Union of Soviet Socialist 
Republics, Netherlands 

United States, United Kingdom, 
Japan, Federal Republic of 
Germany 

United States, United Kingdom, 
France, Sweden, Federal 
Republic of Germany 

United States, Japan, France, 
United t<ingdom 

France, United States, 
Switzerland 

United States, Europe <United 
Kingdom, Netherlands and 
others> 

Most of the micro-electronic technology and equipment has been 
imported from the United States, Western Europe and Japan. 

Table 6. Suppliers of computers in Pakistan 

Manufacturers 

181'1 

ICL 

NCR 

Others 

Total 

Products from Japan, 
Korea and Singapore are now 
and other Asian countries. 

Number Percentage 

60 58.8 

19 18.6 

17 16.6 

6 5.9 

102 100 

the area of Hong Kong, the Republic of 
finding wider acceptance in Pakistan 
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Bangladesh 

Japan is the main foreign supplier of micro-electronic tech­
nology and equipment to Bangladesh. 

Venezuela 

The main suppliers of electronic consumer and professional 
goods are foreign-based coaapanies operati.ng in the country, e.g. 
c0atpanies based in Germany, Federal Republic of, the Netherlands 
and the United States. 

Raw materials and the infrastructure for sub-supply 

Raw materials, particularly for IC production (e.g. IC grade 
silicon, high purity chemicals, high grade met~l products, fine 
ceramics, specialized resins>, are •ostl} unavaila~~e from local 
sources and must be imported. Both the Republic of Korea and India 
are creating the capacity for the indigenous production of certain 
essentials. 

The infrastructure for the supply of materials, components and 
subassemblies to local electronics equipment manufacturing units is 
poorly developed in all countries. Once more, the Republic of 
Korea and India are making ~ost progress in this area. 

Areas for international co-operation 

Suggestions made for international co-operation in each of the 
country case studies are summarized below. 

The Republic of Korea identified needs and opportunities in 
the following areas: 

IC design centre with CAD; 

Joint large-scale R and D programmes; 

Training centres for managers and engineers; 

Regional computer networks; 

Pilot plant for wafer production for custom chips; 

Consultancy and systems study. 

The partners for such co-operation and the methods to be empl ·,yed 
were not identified. 

The Indian case study identified the following areas where it 
could offer assistance to others in the region: 

Design and fabrication facilities for custom/semi-custom chips; 

Hosting of a regional centre for IC design and technology; 

Creation of a centre of electronic 
Thailand; 

design technology in 
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Expertise in micro-electronics applications engineering; 

Expertise in applications software; 

Expertise in progra111mes promoting the use of micro-electronics; 

Consultancy skills in certain areas; 

Exchanges of scientists and engineers; 

Student training. 

India needs assistance from more advanced countries for soft­
ware for LSI design, s~ills in system software, exchanges of scien­
tists and engineers and student training. 

Pa~istan identified the following areas where it could offer 
expertise: 

Education and training in electronics and computer science; 

R and D collaboration in computer hardware and software and 
component technology. 

Areas where it needs assistance include CAE/CAD/CAM/robotics, 
fibre optics, LSI/VLSI design and fabrication technologies, on the 
job training in advanced countries and equipment and system de­
sign. Regional co-operation agreements are seen as the preferred 
approach. 

Bangladesh requires industrial support for the proposed 
National Institute for Electronics and instructors and equipment 
for the Institute for Scientific Instrumentation. It seems scope 
for sharing facilities with India and Japan and is particularly 
interested in the recommendations of an international 
New Delhi C1983> to establish an Asian Institute of 
Technology in Bangladesh. 

symposium in 
Electronics 

Venezuela sees scope for technology agreements between 
middle-tier developing countries in Latin America and for trade 
agreements, political treaties and natural resource supply con­
tracts between developing and developed countries. 

It is particularly interested in a proposal t~ UNIDO to estab-
1 ish a Regional Centre for Applied Micro-electro01ics centred on the 
Fii in Venezuela. Activities of this centre could inclu~~: 

R and D directed towards design and applications relevant to 
the needs of partially ~~veloped countries; 

Technical assistance to new industry establishments; 

Technical training; 

Technical information focus. 

Such a centre could be networked with other similar institu­
tions in co-operating countries. 
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ANALYSIS AND RECOMMENDATIONS 

A model of development 

In order to facilitat~ th~ analysis, a model is described 
first of the development of a national micro-electronics industry. 
The stage of development of selected developing countries is then 
discussed by reference to the model. Finally, recommendations are 
made with a view to helping these countries to advance along the 
path of development. 

The model [1] envisages three stages: 

<a> Implementation; 

(b) Assimilation; 

(c) Improvement. 

Implementation 

The implementation stage presumes no indigenous innovative 
capacity. 

Production at this stage is merely the assembly of foreign 
components and parts with equipment purchased from overseas. Tech­
nology is acquired through direct investment or through "packaged" 
technology from overseas. Packaged technology includes assembly 
processes, together with product specifications, production 
know-how, technical personnel and component parts. 

are 
oped 

The focus is either on import substitution or, if the firms 
off-shore production units of MNCs, exports to mar~·ets devel­
by the parent company overseas. 

The technological task is the implementation of 
ferred foreign technology in order to produce products 
nology and markets have been tested and proven elsewhere. 
purpose, only limited engineering efforts are required. 

the trans­
whose tech­

For this 

The implementation stage allows a country to establish an in­
dustry where none existed before, but does not enable it to develop 
new products or new markets. 

Assimilation 

At the assimilation stage firms acquire a certain mastery over 
the production technology and are able to produce modified or dif­
ferentiated products for differentiated markets. It requires 
indigenous 2ffort to assimilate the foreign technology. Technical 
emphasis 1s placed on engineering and limited development rather 
than on research. 

A cadre 
spun-off from 
enced people 
the country. 

of experienced technical personnel is created or 
existing companies and the mobility of these experi­
leads to a diffu~· of production technology within 



Competition may deve!op in local markets and also be influ­
enced by foreign market developments. Entrepreneurs will develop 
the capacity to use technology for competitive advantage by 
lowering production costs and making limited product and quality 
improvements. 

At the assimilation stage an industry can develop that is 
organically growing and, to some extent, under the control of the 
indigenous entrepreneur. It does not, however, result in an in­
dustry developing completely new products for existing and new mar­
kets. 

Jmprovement 

The improvement stage, which sees the improvement of foreign 
transferred technology and the production of significantly improved 
or new products, requires significa~t inputs of local technical 
efforts. It is characterized by training and education programmes 
to produce highly skilled people and significant national R and D 
efforts. It may entail further inward technology transfer but, at 
this stage, the technology will be "unpackaged". Licensing, 
know-how agreements and joint ventures with foreign technological 
capacity will be pursued. 

It is also likely that the sub-supply of materials and compo­
nents will be at the local level. Competition on local markets 
will be stronger and foreign markets will be pursued, probably 
through national export promotion schemes. 

A successful transition through this stage may see an inter­
nationally competitive industry, capable of taking on world leaders 
in certain niches of the market. 

Stage of development of selected developing countries 

The model was employed to characterize the stage of develop­
ment of micro-electronic activities reached by selected developing 
countries or areas in East Asia, Latin America and Southern Asia. 

Selected developing countries for areas of East Asia 

The Republic of Korea, Taiwan Province of China, the area of 
Hong Kong and Singapore account for BO per cent of all electronics 
exports from the less developed countries. When they started 
developing their electronics industries over the last 20-25 years, 
they were faced with the problems of working from a very low base 
of technology, skills and international marketing capability, a 
lack of organizational Gtrength in existing indigenous electronics 
firms and poor infrastructure for the industry in terms of sup­
pliers of parts and services. They are also located at a consider­
able distance from the most advanced countries, the United States 
and Europe, and so from the sources of technology and the largest 
markets. 

Initially, the indigenous firms entered the industry by pro­
ducing the simple products that were at the mature stage of the 
industry life cycle, especially the simpler consumer products such 
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as radios, black and white television sets, a~d audio equipment. 
The technology for these products was easily obtainable and was 
changing slowly, so that there were low technological barriers to 
entry. The firms competed on price using their extremely low 
labour costs as a competitive advantage. The technology was im­
ported in a "packaged" form, with the licence deals involving 
product designs, production specifications, supply of parts, and 
import of foreign technical personnel to oversee production start­
up. The products were usually marketed abroad by the technology 
suppliers under the suppliers' own brand labels. 

Later, as the firms' technical capabilities improved through 
learning the simpler technologies, they developed the capability to 
imitate foreign technologies and to modify the technologies im­
ported through licensing. They were gradually able to move ta more 
complex consumer products such as cassette players and colour tele­
vision sets. The larger firms began to develop their own interna­
tional marketing capabilities, which helped to overcome some of the 
major problems of peripheral location by feeding back information 
on market and technology developments to the home countr7·. The 
industry has grown dramatically in the most successful countries: 
in the Republic of t-~orea, for example, employment c;rew from :~0,000 
in 1970 to 250,000, or 13 per cent of the work-force in manufac­
turing, in 1983. 

The success of their industrializing efforts has resulted in 
higher labour costs, so that other developing countries, s;.:ch as 
the Philippines and Sri Lanka, began to pose a competitive threat 
in the products with low barriers to entry. This has forced firms 
in China <Taiwan Province>, the area of Hong Kong and the Republic 
of Korea to move to products that are at a more advanced stage of 
the industry life-cycle, where the technological barriers to entry 
in particular are higher, such as with video cassette recorders, 
instruments, telecommunications products, and computer-related 
products. However, the companies have now run into a major prob­
lem. Foreign firms are refusing to license the relevant technol­
ogy, since they do not want to encourage direct competition in 
products that they are still producing themselves, especially from 
the more threatening firms in the Republic of Korea and Taiwan 
Province of China. This has forced the latter firms to do their 
own R and D work, a difficult task, since the technologies 
concerned are changing rapidly: the products that they painstak­
ingly develop are quickly made obsolete by advances in the devel­
oped countries. 

The larger firms have adopted a number of strategies to over­
come the obstacles. They have mounted large R and D efforts at 
home, have bought into small high-technology firms in the United 
States in order to transfer the technology b~~k home, and have set 
up R and D facilities in the most advanced locations such as 
Silicon Valley, employing highly skilled researchers at very high 
salaries. However, only the very large firms in the Republic of 
Korea and Taiwan Province have been able to afford these strate­
gies. The smaller firms such as those in the area of Hong Kong 
have run into major hurdles. In the past, they managed to compete 
in products with mature technologies where the technology made 
small-scale assembly economically viable, notably with radios, 
watches and calculators. These firms also competed on price with 
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low labour costs. They have tended to remain in a very dependent 
technological position without any R and D of their own, depending 
on technology transfer from foreign firms tl1at marketed their 
products. They cannot afford the costly strategies open to the 
larger firms. 

Taiwan Province of China and, especially, the Republic of 
Korea have moved firmly into stage three of the development model 
describe~ above. They are significant forces in the world's elec­
tronics marketplace. Their continued success in consolidating or 
advancing their posit.on will be watched with interest. 

Latin America 

The countries or areas of ~ast Asia discussed above may be 
described as being in the advanced developing category. Latin 
American countries such as Mexico, Brazil and Venezuela are in a 
middle category. Although these countries are at present under­
going severe economic difficulties, including crippling foreign 
debt, they are nevertheless rich in resources, with substantial 
potential for development in the future. 

The manufacturing sectors of these countries are characterized 
by considerable protectionism of the internal markets, low product 
and process innovation, and lack of experience in export markets. 
Consequently, many firm~ are inefficient and their products are 
lower quality and exp~nsive by the standards of international 
competition, despite labour cost advantages. 

Mexico has an indigenous electronics sector that is large but 
uncompetitive in the consumer subsector and fragmented but im­
proving in the professional subsector. Joint venture companies 
with transnational corporations manufacturing locally supply the 
national PTT market. Very recently, Mexico has taken positive 
action to attract foreign investment in the professional electron­
ics field and a number of the world's leading computer companies 
have established modern production plants. The Mexican policy, 
which is being implemented, is to negotiate arrangements with these 
firms: 

Ca> To procure a well-defined and increasing percentage of 
subsupplies (component, sub-assembly etc.> from local Mexican com-
panies; 

Cb) To employ a number of practical measures CR and D levy, 
training etc.> to transfer state-of-the-art technology to indige­
nous enterprises; 

Cc> To target exports. 

An important part of this policy is to build up the technological, 
manufacturing and managerial competence of the indigenous sub­
suppl ier firms. 

Venezuela's electronics industry is made up of three parts: 

Ca> Large firms, partially state owned, supplying the 
national PTT market with licen~ed foreign technology; 
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(b) 

selling 
products; 

Private firms associated 
imported products or 

with foreign 
assembling 

companies, m~inly 

consumer electronic 

<c> Venezuelan privately owned firms in the professional 
electronics subsector. These are small firms with varying degrees 
of technical sophistication. The total sales of these companies 
are still small but rapidly growing. 

In both of these countries, State scientific and technological 
support services, although containing pockets of excellence, are 
fragmented, largely uncoordinated and relatively poorly oriented 
towards the needs of industry. They are, therefore, for the most 
part largely in stage one of the development model, with some in­
creasing inroads into stage two but no presence in stage three. 

Southern Asia 

India, Pakistan and Bangladesh have a significantly lower GNP 
per capita than the previous two groups, and significantly less 
natural resource-based wealth than the Latin American countries 
discussed. They nevertheless have an important resource in their 
sizeable numbers of highly trained and well-educated people. 

Their electronic industries are, for the most part, based on 
simple consumer products such as radios, television sets and tape 
recorders. In recent years, a significant professional sector has 
grown in India involving computers, communication equipment, 
process control equipment and instrumentation. Very recently, 
India has started production of small volumes of ICs. 

India has been attempting to model its electronics industry 
and the supporting technological infrastructure on the large indus­
trialized countries like the United States and Japan. It has been 
attempting to create, largely from internal resources, a self­
sustaining, integrated and self-sufficient sector covering most if 
not all product areas. Baark [2] provides an interes~ing critique 
of India's policy in this area. 

The main objective of industry in these countries is to supply 
their national markets and avoid the need for imports, although in 
most cases this is not achieved. Experience of international com­
petition is limited. Technology levels, in general, lag signifi­
cantly behind the world state-of-the-art and rates of indigenous 
innovation are relatively low. 

The industry in 
stage one of the model, 
extent, Pakistan. 

these countries is, 
with the exception of 

therefore, largely in 
India and, to some 

Recommendations 

The model of devel opm. 
section is considered to be br­
Governments as a framework for 
electronics industries. 

Jtlined at the beginning of this 
~ valid and is recommended to 
planning the development of their 
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It is characterized by: 

(a) Three stages: implementation, assimilation and improve­
ment. Each of these stages must be taken in turn. It is not pos­
sible to move to stage three without going through stages one and 
two; 

(b) The key to moving successfully from one stage to another 
is the development of sufficient indigenous competence <technolog­
ical, manufacturing, managerial, marketing etc.> to do so. This 
applies whatever the origin of foreign expertise or the modalities 
employed to transfer it to local use. 

Of the countries and areas surveyed, the Republic of Korea is 
by far the most advanced in terms of this model. Whereas it is 
accepted that no countries would aspire to, or would be likely to 
achieve, the success of the Republic of Korea in developing an 
internationally competitive electronics sector, it is confidently 
predicted that each of the others considered co~ld significantly 
improve their present positio~s. 

A number of recommendations are made below that, focus largely 
on the development of indigenous competence. The scope of the 
recommendations is broad and general. The details of the specific 
application of these recommendations would depend on local condi­
tions and circumstances. 

The development of an indigenous manufacturing sector 

Expertise and experience in technology, manufacturing practice 
and the key business functions must be painstakingly acquired, 
there are no short cuts. 

The scale of the growing world market in this area, the domi­
nance of certain countries and firms and the cost and rate of de­
velopment of technology prevent any newly industrializing country 
from developing a national competence that would be internationally 
competitive across the whole range of IT products and services. It 
would be foolish, for example, for a newly industrializing country 
to try to develop a new digital telecommunications public switching 
system. It will be necessary for industriali,ing countries to 
select their niches in the micro-electronics sector. Niches are 
relatively narrow or specialized markets and the markets can be 
specialized in any of the following ways: by product, by customer, 
by geographical area or by a combination of these. Once the niches 
or specialized market segments are selected, national developmental 
resources can be concentrated in the form of State R and D funding, 
specialized manpower development, public procurement measures, 
development contracts etc. 

This niche or selectivity policy is recommended for all coun­
tries surveyed. No policy of self-sufficiency in all products will 
succeed and the pursuit of such policies (by, for example, India) 
is likely to dissipate available resources over too wide a range, 
with the possibility of no great success in any segment of the 
sector. 
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In the earlier stages of development, a focus of indigenous 
effort •ight usefully be on the creation of a healthy and competent 
sub-supply sector. Indigenous firms in this sector would supply 
the <probably foreign> electronic consumer and professional equip­
ment manufacturers operating within these countries with materials, 
ca111ponents and sub-assemblies. In this manner, local, probably 
small, firms could gain experience of sophisticated high technology 
business within their own country. It would be important to ensure 
that the local firms meet the standards of technology, quality and 
delivery of their products that apply generally in the industry. 
They could be assisted in this regard both by Government policy 
measures and directly by the equipment manufacturers that they are 
supplying. 

In a later stage of development, local innovative effort will 
have mastered and improved existing technologies in the selected 
niche areas to conipete on the national and international markets 
with new or improved products. 

The role of competition as a stimulus to enterprise and as a 
method of ensuring efficiency should not be neglected. Countries 
that protect their internal markets from foreign competition and 
allow a monopoly supply position for preferred national companies 
on those markets inevitably find inefficiencies developing, such as 
low quality, high cost, lack of innovation and a general falling 
behind with respect to the standards applying to similar products 
in the outside competitive world. Countries that must protect 
their internal market might consider one of the following ap­
proaches: 

Ca> Allow a certain fraction of their national market in cer­
tain product areas (e.g. telecommunications equipment> to be open 
to competition between foreign firms <possibly manuf~cturing 

locally> and national firms, the rest of the market being closed to 
foreign suppliers; 

Cb> Build competing national firms to supply market segments 
and use Government policy measures <e.g. through public procurement 
contracts> to foster competition between them. 

Clearly, countries that wish to enter foreign markets must 
gain experience of international competition. This could start 
either on their own markets or in selected foreign markets in their 
region but preferably in both. 

The role of foreign investment 

Direct foreign investment could be an important element in the 
development of a sector. It is by no means a sufficient means of 
developing a thriving and organically growing industrial sector but 
the benefits that derive from it may be of significant value. 
These benefits include: 

The capital resource invested; 

The employment generated; 

The imports substituted; 
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The exports generated; 

The work experience gained by operatives, 
neers and management; 

technicians, engi-

The somewhat intangible but very important "manufacturing 
ethos" created. <The value of the experience of the manufacturing 
environment and practices, including the maintenance of standards, 
quality control etc., prevalent in developing countries, should not 
be underestimated.> 

On the other hand, the foreign investor is normally motivated 
not by the altruistic intention of benefiting the host economy but 
by other interests such as gain the desire to access to the local 
market. The host Government will, therefore, have a certain lever­
age that it will seek to exploit in the interests of its national 
economy. It is recommended that this leverage be used to ensure 
the maximum transfer of expertise to the host country. 

In the early stages of development, with limited indigenous 
competence, the focus could be on ensuring that the foreign inves­
tor contributes to: 

The development of relevant national technological infrastruc-
ture; 

The development of the technological competence of indigenous 
sub-supply and service firms through, for example, training 
programnies, technical assistance, transfer of know-how and granting 
of development contracts. 

These initiatives could be funded by a levy on the sales of 
foreign-owned firms. The host Government should ensure that any 
schemes adopted are relativelv simple and easy to admii1ister, can 
be monitored against targets to determ1~e success or failure and 
are directed toward~ the practical achievement of clearly identi­
fie~ national needs. 

Joint ventures between indigenous companies and foreign compa­
nies may be a valuable approach in a later stage of development. 
It is important to realize that technology will not generally be 
successfully transferred in a joint venture arrangement unless both 
partners are of roughly comparable technological competence. Many 
joint ventures between firms from developed and developing coun­
tries are not of this nature and are undertaken because of a 
Government's requirement for local equity participation in foreign 
manufacturing enterprises. The author believes that these are less 
beneficial arrangements than those where real competence is trans­
ferred. 

The develooment of local applications 

The electronic equipment sector is advanced, rapidly changing 
and fiercely competitive. Host developing countries will not suc­
ceed in creating an internationally competitive industry of any 
substantial proportions in the sector. A compromise, determined by 
local circumstances, between importing equipment and local produc­
tion, will have to be arrived at in almost all cases. 
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The question of the application of this equipment and technol­
ogy in the local environment is, however, a different issue. Be­
cause of the specificity of local need and the local control over 
how this need is to be addressed, the balance of advantage lies 
with indigenous effort rather than foreign competence in this 
area. It should be remembered that the cost of the basic equip­
ment, such as a minicomputer or a microprocessor, may only be a 
small fraction of the cost of the application, e.g. air traffic 
control or industrial process control. There is frequently very 
substantial scope for adding local value. 

This does not mean that the necessary application competence 
is easily acquired, but it is less capital-intensive, less d0111i­
nated by giant transnational firms and more controllable by local 
effort. 

All countries should, therefore, seek to develop their 
micro-electronics applications competence to the full within their 
available resources. It has been stressed before that the benefits 
that accrue from this activity come frOlll the adde•~ pfficiency and 
effectiveness of al 1 industrial and service sectors a:1d not simply 
from the electronics sector itself. 

Areas of basic technology that should, 
priority Government attention include: 

receive 

Ca> Software, which is at the heart of all applications and, 
while not capital-intensive in its creation, is nonetheless an ex­
tremely sophisticated business; 

Cb) Design of ICs, particularly customized ICs to meet spe­
cific applications. The necessary infrastructure to fabricate and 
test IC designs, at least on a prototype basis, should also be con­
sidered, even by countries that do not intend to have a significant 
semiconductor manufacturing industry of their own. Systems engi­
neering and design is another necessary competence to develop in 
each country. 

In addition to the development of these basic skills, there 
will be a need to promote the appropriate application of 
micro-electronics technology throughout the industr~, commerce and 
administration in each country. This ~requently requires State­
supported institutions to raise awareness, provide information, 
assist in feasibility analysis and sometimes implement applications 
in particular environments. 

Research and development and skilled manpowF.r 

No form of technology transfer to 
out the presence of an indigenous 
skilled manpower necessary to absorb, 
local conditions and national needs. 

a country will succeed with­
innovative capacity and the 

assimilate and apply it to 

The ideal location of industrial innovation, including indus­
trial R and D, is in the firm itself. Governments encourage firms 
to invest in innovation through various environmental measures such 
as tax concessions, by subsidizing in-firm R and D and sometimes by 
subsidizing the cost of acquiring or retaining skilled manpower. 
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In addition to these firm-oriented measures, Governments build 
national innovation capacity through the support of: basic and 
applied R and D in universities; the education and training of 
skilled manpower in universities and technical colleges; and the 
build-up of applied R and D capacities through the establishment 
and support of mission-oriented laboratories and institutions. 

provide positive 
of the largely 

of industry, 

To complete the picture, some Governments 
measures and mechanisms to link the expertise 
State-funded universiti~s and institutes to the needs 
whether private or public. 

All Governments are aware of these issues and approaches. 
Variations lie in the measures used to orient the national inno­
vation capacity, wherever it is located, to national needs, and the 
success of the measures employed. 

In many developing countries, 
national innovative capacity in 
institutes is not well planned. 
ordinated and inadequately linked to 

including those surveyed, the 
the universities and research 
It is frequently poorly ce­

real industrial needs. 

The criteria that decide research priorities in universities 
and institutes take only limited account of the actual present and 
short term future innovation requirements of industry in their 
r·egions. Mechanisms to make university expertise available in a 
meani~gful way to industrialists are either non-existent or poorly 
functio~ing. Industrialists may be unaware of or suspicious of 
universities' and institutes' research efforts and researchers in 
these establishments may be uninterested in practical industrial 
problems. This is a quite unsatisfactory situation. 

It is recommended therefore that Governments: 

Preferentially build up innovation capacity, both R and D and 
skilled manpower, in the technical areas underlying the selected 
industrial niche areas; 

Identify actual industrial needs; 

Preferentially build innovation capacity in university and 
research institutes to meet these needs; 

Establish practical and effective 
university/industry liaison offices, to 
industrial needs and university competence. 

mechanisms, such as 
build bridges between 

These ideas are by no means novel but their successful appli­
cation could lead to significant improvements in the existing prc­
cedures in both the surveyed and other countries. In contrast to 
the development of the te~hnology and market generally, these ap­
proaches are under the control of national authorities. 

The scope for inte,national co-operation 

Co-operation Cas distinct from aid> can only work well between 
partners with comparable or complementary abilities. Developed 
countries can assist developing countries by: 
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Training engineers and technologists from developing countries 
in the universities, institutes and industrial laboratories of 

developed countries; 

Helping <either bilaterally or through the medium of interna­
tional organizations> to establish and fund the technological in­
frastructure in developing countries and train the necessary expert 

manpower. 

Regional co-operation among developing countries at a compara­
ble stage of development can assist these countries to achieve a 
critical mass of effort through sharing tasks and sharing experi­
ence and information. Some practical suggestions in this regard 

include: 

Common or networked regional facilities for IC design; 

Common regional 
facilities for the fabrication of customized 

I Cs; 

Centralized production or procurement of 
raw materials and components; 

special or strategic 

Common or networked centres for software development; 

Common or networked centres for systems engineering and design. 

Networked centres for information, advice, feasibility studies 
and assistance to industry on micro-electronics applications. 
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SOURCES OF MANUFACTURING EFFICIENCY: SOME EVIDENCE FROM 
EAST ASIAN ECONOMIES AND IMPLICATIONS FOR CURRENT 

REFORMS IN CHINA 

Secretariat of UNIDO• 

Introduction 

The Chinese economy has been undergoing a series of reforms 
and experiments since 1979. The aim of these reforms is to accel­
erate the modernization of the economic system with the goal of 
quadrupling economic output by the year 2000. One of the major 
components in the reform package deals with the problem of incen­
tive systems for the management of industrial enterprises. The 
main question concerns how to devise an incentive system which 
will help to promote efficient use of resources by managers. The 
strategy adopted for discovering a new system best suited to 
Chinese conditions is described as "proceeding from China's own 
established practices to put together a management system with 
distinctive Chinese characteristics by drawing on the strengths of 
other countries, to draw lessons from past experiences in manage­
ment and administration and also gradually set up a Chinese-style 
scientific management system" Cll. Indeed, several versions of an 
incentive system have been experimented with during the last six 
years Can account of which will be given later>. 

The purpose of this paper is to present some statistical evi­
dence from the experience of Japan, the Republic of Korea and 
Taiwan Province of China concerning the source of allocative 
efficiency in manufacturing industry and to examine the implica­
tions of their experience for China's efforts to implement a ne~ 
profit-oriented incentive system. Emphasis is placed on a diag­
nosis of the incentive-policy-efficiency-consequence linkage. As 
China, judging from official policy statements, introduces into 
its economy more emphasis on the price system and competition, 
more independence of industrial enterprises for the pursuit of 
profit, ar.d more linkage with the world economy than before, the 
experience of neighbouring economies would appear to become in­
creasingly more relevant. Thus, a comparative study of China and 
its neighbours could prove useful for gleaning insights into the 
efficiency issue. Cultural oroximity between them underlines the 
necessity and usefulness of a comparison. However, the unavaila­
bility of statistical information on a comparable and compre­
hensive basis at the moment precludes the possibility of syste­
matically an~lyzing the efficiency-related performance of industry 
in China. The analysis contained in this paper must to a certain 
extent therefore remain of a qualitative and ad hoc nature. 

•This paper was 
Symposium on Economy 
2 to B June 1985. 

2477T 
C0367T> 

presented at the International Academic 
and Management held in Beijing, China, from 
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The paper is organized as follows. The first section briefly 
reviews various forms of experimental incentive systems and the 
problems associated with each of them in enh~ncing efficiency at 
the enterprise level. It is noted that the series of experiments 
undertaken in China seem to have been progressing more towards an 
incentive system similar to that existing in neighbouring coun­
tries, although in principle private ownership of property is not 
permitted in China. This suggests that China's problems associa­
ted with achieving efficiency through the market mechanism will 
also become gradually similar to those of its neighbours. The 
second section presents the results of regression analyses of 
profit rates, enabling us to judge allocativ~ efficiency <or inef­
ficiency> for Japar., the Republic of Korea and Taiwan Province. 
The third section deals with the possible implications of the 
experiences of these economies for China's efforts to improve 
enterprise efficiency through the new market-oriented incenti~e 

system. The final section contains some brief remarks on the need 
for data and possible future research. 

Chinese experiments in guest of industrial efficiency 

The policy shift embodied in the incentive-efficiency linkage 
aims at promoting greater managerial efforts and ingenuity to 
achieve increased efficiency through material rewards to man­
agers. The most recent government decision explains the reason 
for change as follows C2l: 

"The well-spring of vitality of the enterprise lies in the 
initiative and creativeness of its workers by hand and 
brain. When the status of the working people as masters of 
their own enterprise is guaranteed by its rules and regula­
tions and when their labour is closely linked with their own 
material benefits, their initiative, wisdom and creativeness 
can be brought into full play. This will arouse their deep 
interest in the operation and effectiveness of their enter­
prise, so that their performance is closely linked with their 
social prestige and material benefits." 

The motivational system envisioned in this statement represents a 
turn-about from the earlier emphasis on "social conscience, re­
inforced by group pressures from fellow workers, rather than mone­
tary rewards" [3]. 

As is well known from literature on the subject, enterprise 
managers in an earlier period were paid little more than skilled 
workers. The State siphoned off profits with scarcely any 
material reward to encourage workers and managers to exert extra 
efforts for superior performance. Production quotas were assigned 
to each enterprise by the State and output was sold at State­
determined prices. The State marketing agency had to sell what­
ever was produced by the State-owned industrial enterprises. 
Furthermore, the State allocated investment funds from the budget 
according to production targets and priorities for industrial 
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sectors and geographical region~. Workers were virtually assigned 
to be employed in factories according to State-planned output. 
Under such an incentive system, managers had little motivation to 
economize on scarce resources or to improve product quality and 
technology. This state of affairs seems to have contributed to 
widening the technology gap between China and more developed 
economies. It has been reported, for example, that in Shanghai, 
the industrial centre of China, "about 80 per cent of all machin­
ery and equipment in the textile industry and other branches pro­
ducing consumer goods is nearly 40 years old" C4J. Overstaffing 
[SJ and output mismatch Cthat is, inventory accumulations for some 
commodities and supply shortages for others> [6) were prevalent 
problems. The State had to subsidize inefficient enterprises to 
save them from dying. In effect, the system taxed the efficient 
to support the inefficient. Moreover, seventy per cent of the 
inefficiency in enterprises was reported to have arisen from mis­
management in one form or another C7l. 

The above observations are difficult to verify owing to a 
lack of co111prehensive information. However, they seem to repre­
sent views widely held by outside observers. 

The current reform package for enterprise 
radically from the earlier system. Under 
enterprise will be given the autonomy to C8l 

management differs 
the new system, the 

" ••• plan its production, supply and marketing; keep and 
budget funds it is entitled to retain; appoint, remove, 
employ or elect its own personnel according to relevant regu­
lations; decide on how to recruit and use its work-force, and 
on wages and rewards; set the prices of its products within 
the limits prescribed by the State; and so on." 

In short, enterprises will gradually become independent <subject 
to the timing of the phase-out process, the indicative plan estab-
1 ished by the Government and macropolicies) and responsible for 
their own profits and losses. State ownership will not, in prin­
ciple, affect the day-to-day operation of enterprises,* which will 
be in competition for profits. However, the precise mode and 
extent of profit retention as a reward for efficiency has been the 
subject uf debate and experimentation in China in recent years. 
The heart of the issue is how to devise a rule for profit--retention 

*"Temporarily however some goods wi 11 be subject to State­
determined production quotas and will be sold at State-fixed 
prices including coal, oil and oil products, rolled steel, 
non-fer·rous metals, timber, cement chemicals, fertilizers, some 
machinery, synthetic films, and cigarettes." See The Economist 
Intelligence Unit, Quarterly Economic Review of China, North 
Korea, No. 4, 1984, p. 11. 
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so as to induce maximum possible efficiency within enterprises.* 

In the 
a reward for 
noteworthy:•• 

context of Chinese experiments on profit-retention as 
enterprise performance, the following systems are 

1978: 

1979: 

1981-1983: 

Some enterprises fulfilling plan targets were allowed 
to retain an amount of profits equivalent to a fixed 
percentage of the wage bill <enterprise funds system>; 

Some enterprises were entitled to a 
base profits plus 10 to 30 per cent 
profits (incremental profit system>; 

fixed share of 
of incremental 

(a> 

(b) 

Retention of a large share of profits above a 
target profit <profit target system>; 

Sharing profits between the enterprise 
State according to a scale determined 
authorities (profit-sharing system>; 

and 
by 

the 
the 

(c) Paying taxes rather than sharing profits (profit 
tax system>. 

*The problem is closely akin to Leibenstein's notion of the 
"ef fort-responsibility-consequences" connection <ERC> and trJhether 
ERC is confined within the appropriate decision-making entity. 
Briefly, if ERC is retained by the enterprise <or individual>, 
then naturally the enterprise <or individual) is completely 
responsible for the results of its activities. And if the con­
nections are broken, then responsibility can be shifted to enti­
ties outside the enterprise (or to other individuals>, and work 
efforts would be reduced, innovative risk-taking avoided, and 
inefficiency in resource use would result. See Harvey 
Leibenstein, General X-Efficiency Theory and Economic: Development 
<New York, Oxford University Press, 1978>, chapter 8. For a 
theoretical critique of the X-effic:ienc:y paradigm, see Louis de 
Alessi, "Property rights, transaction costs, and X-efficiency: an 
essay in economic: theory", American Economic Review, March 1983, 
pp. 64-81. 

••The analysis is basEd on materials drawn from secondary sour­
ces such as the following: Armin Bohnet and Gunther Giessen, 
"China's new economic policy", Intereconomics, January-February 
1985, pp. 43-51; Gordon White, "State and market in socialist 
development: the case of Chinese industrial planning", IDS 
Bulletin, vol. 15, No. 2 C1984>, pp. 4-10; Gordon White, 
"Socialist planning and industrial management: Chinese economic: 
reforms in the post-Mao era", Development and Change, vol. 14, 
1983, pp. 483-514; Craig R. Little and Martin Lockett, "Trends in 
Chinese enterprise management, 1978-1982", World Development, vol. 
11, No. 8 <1983>, pp. 683-704; World Bank, China: Recent Economic 
Trends and Policy Developments <East Asia and Pacific: Regional 
Off ice, March 198.3~; Andrew Watson, "The management of the 
industrial economy: the return of the economists", China's New 
Development Strategy, Jack Gray and Gordon White, eds. <London, 
Academic: Press, 1982>. 
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The earliest reform <sometimes called the enterprise funds system> 
allowed enterprises to retain profits eq~al to an agreed percent­
age of the total wage bill <S-11 per cent>. The sum could be used 
for reinvestment, bonuses or welfare schemes. However, the profit 
retention was subject to the condition that the enterprise had 
achieved eight plan targets involving total output value, product 
mix, product quality, consumption of raw materials and energy, 
wage fund, unit cost of production, profits and working capital. 

The incentive system thus encouraged enterprises to haggle 
for low targets every year and to increase the wage bill by paying 
more or increasing employment. Often this system resulted in 
giving lower targets to poorly managed enterprises and higher tar­
gets to well-managed ones. Efforts to improve efficiency were not 
fairly rewarded in the end. 

The second experiment (incremental profit system> was in­
tended to reward greater economy in the use of resources and par­
ticularly improved capacity utilization of plant. Enterprises 
under this system were likely to push up profit targets from their 
actual profit of the previous year. The system thus ended up 
rewarding enterprises which performed poorly in previous years. 
Enterpri~es which already achieved high levels of efficiency found 
it difficult to increase retained profits. Furthermore, enter­
prises with fluctuating yearly profits tried to even out in ~-ofit 
reporting so as to maximize the long-run total nf retained prof­
its, unrelated with actual improvements in efficiency. 

A slight variation from the incremental profit system was 
attempted in the third experiment <profit target system), which 
linked retained profits to the planned profit level and the un­
planned profit portion above that level. A higher retention rate 
was applied to the above-target level of profits. This created an 
incentive for enterprises to haggle again for a lower planned 
profit target than their actual capability in order to maximize 
above-target profit•;. 

The fourth experiment <profit-sharing system> was designed to 
eliminate haggling for lower planned profit targets. The 
retention of profit was determined by the total sum of current 
profits realized and a certain rate decreed by the competent 
authority. Despite progressive improvements to link rewards 
directly to performance, the formally announced rights of enter­
prises had not been translated into actual indepen~Pnce of man-
agers. For instance, even under the profit-shar• ~m, enter-
prises had to meet basic plan targets in nne another 
before profit retention could be claimed. >till to 
apply for permission to pur·chase materia t from 
State supply agencies. 

Furthermore, managers more or le~5 buted re-
tained profits earmarked for bonuses to "'" .Jsregarding 
individu31 productivity differentials. s~ -~~rprises used 
their funds to expand productive capacity for goods already in 
excess supply or to 1 aunch investment programmes without con·· 
sideration of the availability of adequate energy and material 
supplies. The reason for this behaviour seems not difficult to 
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find. The managers were not yet directly responsible for losses, 
which were covered by State subsidies, and State funds for invest­
ment were allocated for expansion not necessarily according to 
performance criteria but largely on the basis of State priori­
t~es. The incentive still remained for enterprises to strive to 
maximize the amount of State funds received for capacity expansion 
regardless of performance. Overinvestments by enterprises was a 
natural outcome under all the profit-retention schemes experimen­
ted with.* 

The latest reform announced in 1984 was an attempt to reduce 
State control more radically and to give more complete independ­
ence and responsibility to enterprises than before. Under this 
scheme, enterprises became completely responsible for both profit 
and loss, retaining profits after paying four sets of taxes and 
charges (income tax, revenue-adjustment tax, fixed asset charge, 
and a working capital charge> which were designed to syphon off 
above-average profits due to locational or technical factors and 
to favourable cost-price relationships.** About 60 per cent of 
retained profits should be reinvested in lhe enterprise, which 
must bear any losses incurred without State subsidies to cover 
them. 

This brief review of the Chinese experiments reveals that the 
enterprise performance criterion has gradually shifted toward one 
which resemble~ that of market-oriented economies. In the latter 
economies, profit earned after taxes belongs to the enterprise, 
which uses the earnings for such purposes as it sees fit, 
including reinvestment, bonuses for workers or cash holdings. An 
interesting aspect of the Chinese experiments is that the amount 
of rewards <retained profit> is determined by two components, 
namely, the absolute amount of profit earne~ and another element 
such as the wage bill, incremental profits, the target profit 
quota, the rate specified by the authority or the prof it tax 
rate. Though incentives to pursue profits might have increased 
gradually in the course of these experiments, none of them relates 
directly to the essential rule for the promotion of efficiency, 
namely, maximizing the ratio of "social surplus over capital''. 

By social surplus is meant that portion of profits derived 
from competitive efforts in improving product quality, technology, 
management techniques, work habits (hardP.r work and longer hours>, 
firm-specific and manager-specific ingenuity to reduce production 
costs etc., and not from exercises of monopolistic power such as 
collusion in price-fixing at a higher level than the competitive 
price, cartelization <output or market sharing>, entry barriers 
(including input monopolies and advertising effects>, State sub­
sidies and other forms of industrial protection <such as tariffs 
and import quotas>. It is important to note that the concept of 

•Despite shortcc~1ngs inherent in the incentive systems 
experimented with, ·vidence seems to suggest some positive effects 
on profitability. 

••The gener~l profit 
taxes. See the Economist 

tax is complicated 
Intelligence Unit, 

by numerous other 
o=~D~·~~c==i~t., p. 12. 
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social surplus is "ideology-neutral", that is, regardless of the 
nature of the economic system China might adopt, social surpluses 
must be maximized per unit of capital in order to promote effi­
ciency. Incer.tive-efficiency connections can be forcefully linked 
if enterprise performance is gauged by this ratio and rewarded 
accordingly in a direct manner, namely, profit retention by some 
multiple (or fraction> of the ratio.* However, most mixed eco­
nomies as well as China have adopted the indirect method of taxes 
and subsidies through business laws designed to maximize social 
surplu~es and to syphon away monopolistic profits. Whatever the 
method adopted, it is crucial to know the magnitude of profits 
earned by enterprises and industries from divers~ sources if a 
rational policy package is to ~e formulated, and if efficiency 
development is to t>e monitored and steered properly. Herein lies 
ti-:e reason for the kind of statistical analysis presented in the 
next section. The question is whdt are the sources of social sur­
plus in the Asian neighbours of China. 

The ratio of social surplus to capital could also be used to 
bring about efficiency in resource allocation, one of the criteria 
for investment project evaluatiJn. This will help avoid the prob­
lem of overinvestment in some areas and underinvestment in others, 
which have been repe~tedly observed under various incentive 
schemes experimented with [9J. State funds and bank loans in 
addition to retained profits can be consistently allocated accord­
ing to the above-mentioned criterion. Using the same criterion 
for rewarding enterprises as well as for investment fund alloca­
tion would rring consistency to the working of the whole economic 
system. However, the subject of project evaluation has been fully 
discussed in other publications, and will not be reviewed here.** 

Sources of manufacturing efficiency in Japan, 
the Republic of Korea and Taiwan Province of China 

The purpose of this section is to present some evidence and 
an interpretation of the sources of efficiency in manufacturing 
sectors of selected Asian economies, namely, Japan, the Republic 
of Korea and Taiwan P~ovinLe of China. These three economies 
would seem to share several common characteristics, including 
relatively poor natural resource endowments and high growth rates 
of gross domestic product, manufacturing value added and exports 
of manufactured goods under export-led growth policies, although 
the intensity and timing of government policy intervention may 

•Reportedly similar ideas have been discussed in Sun Yefang, 
"Justly grasp socialist profit", Jingji Yanjiu, No. 7, 1979, 
pp. 47-58; He Jianzhang, Kuang Rian and Zhang Ahuoyuan, "On the 
question of profit rate of capital and production prices in a 
socialist economy", Jinaji Yanjiu, No. 1, 1979, pp. 47-59. See 
also Watson, op. cit., p. 100 and footnote 73. 

••See for instance, Adrian 
vestment projects: possibilities 
methods in China", World Bank 
(Washington, D.C., 1984). 

Wood, "Economic 
and problems of 
Staff Working 

evaluation of in­
appl ying western 
Papers, No. 631 
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differ among them. Moreover, at one time or another they have 
relied on various forms of development strategy, including import 
substitution, export promotion, fostering enterprises of inter­
nationally competitive size and government guidance or economic 
planning, using such tools of policy implementation as tax breaks, 
fast depreclation allowances, direct subsidies, easy access to 
credits at below-market rate of interest and cartelization. Un­
doubtedly, these measures must have influenced profit-earning 
opportunities for enterprises one way or another. 

With these observations, one could easily receive an impres­
sion that government policies peculiar to East Asia might have 
been a major factor of industrial development in the region.* In 
spite of burgeoning debates on the specific role of government 
policy in East Asia, industrial development must ultimately orig­
inate from basic economic driving forces, namely, efficiency of 
industries, enterprises and entrepreneurial efforts. To quote W. 
Arthur Lewis, " •.• the government can persuade, threaten or in­
duce; but in the last analysis it is the people who achieve." 
Further, "The possibility of higher individual earnings is the 
fuel of economic growth, whether in the form of profits, salaries, 
wages, higher farm incomes, or otherwise. Economic growth cannot 
be produced by legislation, administrative regulation, or exhorta­
tion without the accompaniment of high material incentives. Hence 
the crucial test of the quality of development planning, in that 
part of the economy which is left to private initiative, is how 
effective are the incentives offered to the population to make 
decisions which will result in economic growth" [10]. 

The possibilities of higher earnings, however, can arise from 
many different sources. On the one hand, if earning possibilities 
come solely from economic rents derived by monopolistic exercises, 
resources could be misallocated and wasted. Economic development 
cannot take place in a society where rent-seeking activities domi­
nate. On the other hand, if much of earnings can come as a reward 
for superior innovative efforts, unrelated with monopolistic power 
or government favours, sustained growth would be a natural conse­
quence. The actual experience of an economy lies somewhere 
between these two extreme sit•Jations. The task of this section is 
to analyze firm or industry-level statistics measuring the rel­
ative importance of various sources of prof it earnings for the 
three economies chosen for study.** 

Method of analysis and variables 

The method, adopted to test sources of profitability, borrows 
essentially from a study conducted by Richard E. Caves and 
Masu Uekusa [Ill. However, our regression equations include some 
additional variables deemed relevant because of policies and 

•An interesting and provocative account of 
is given in Kent E. Calder and Roy Hofheinz, 
Edge <New York, Basic Books, 1982>. 

government policy 
Jr., The East Asia 

**Some day when data becomes available, it is to be hoped that 
China could be included for comparison. 
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institutions sp2cific to different economies. Sy quantifying the 
sources of profitability, efficiency implications can be infer­
red. It would have been desirable to apply the method to long­
term series data in addition to cross-section data,* but data 
availability limits our regression analy~is to the cross-section 
data for a few years. The results reported in this paper there­
fore should be regarded as tentative, exploratory, and preliminary. 

The following form of equation is regressed, when pertinent 
data are available, with the variables explained below: 

NAP f CGRS, RFC, NWA, TOA, ADV, ERP, CNR, EXS, SIZ> 

where NAP = net Cof taxes> profits over total assets 

GRS growth rate of sales 

RFC financial costs <interest payments and discounts> over 
total liabilities 

NWA net worth over total assets 

TOA sales over total assets 

ADV advertising expenditures over total sales 

ERP = effective rate of protection <tariff) 

CNR concentration ratio 

EXS exports over sales 

SIZ ~ size of enterprise <assets or employment per firm> 

This specification of explanatory variables differs from the one 
that Caves and Uekusa adopted for their study of Japan. Their 
explanatory variables included only the following: concentration 
ratio, advertising outlay over total sales, growth rate of sales, 
exports over total sales and fixed costs plus wages over total 
costs. In the present study, all these variables are included 
except the lrst. For including this variable, Caves and Uekusa 
argued as follows: 

"The practice of permaner.' employment and the prevalence of 
high debt-equity ratios contribute to fixed costs and thereby 
increase the risk to which large enterpri~es are exposed. 
They should raise reported profits because they increase the 
risk of exposure of equity capital and thus presumably raise 
the risk premium demanded by those who supply it" Cl3J. 

*"Averaging over ten years should reduce the dangers of bias 
in reported net profit on equity due to the vagaries of deprecia­
tion schedules and other accounting practices •••• Of course, the 
problem remains that long-term average accounting rate~ of return 
can still be biased indicators of economic or discounted-cash-flow 
rates" Cl2J. 
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In the Republic of Korea and Taiwan Province, the practice of per­
manent employment or company loyalty does not exist. Indeed, 
scouting for talent from other enterprises is a form of competi­
tion in pursuing profit or wealth maximization. Even in Japan, it 
is reported, only large enterprises practice permanent employment, 
and the practice covers only one-third of the total labour force. 
The reasons for including other variables are given below. 

Growth rate of sales 

The first variable, growth rate of sales, is included in the 
regression in order to remove any windfall from thP. profits of a 
specific industry. The growth rate of sales differs irom industry 
to industry, as does the ability to adjust output capacity. Ta 
the extent that the capacity adjustment involves subs~antial lags, 
an unexpected increase in sales would bring windfall profits 
especially in the short run, as in a one-year p~riod. Caves and 
Uekusa cautioned, however, that the growth rate of sales could 
"pick up too many influences to allow a clear interpretation", 
especially if the data represent long-run averages for individual 
enterprises Cl4J. 

Rate of financial costs 

The rdte of financial costs refers to the ratio of total 
interest paid, including discounts, to total debts <short-term 
plus long-term debts>. As such, the ratio expresses an average 
rate of interest. It has been alleged that the pressure of inter­
est payments jeopardizes an enterprise, especially the financially 
weak ones without much collateral to offer (presumably smaller 
enterprises>. Some evidence has been cited indicating that 
smaller enterprises rely on high-cost sources of loans, including 
the curb market, more than larger enterprises. This variable may 
pick up the vulnerability of such enterprises, especially when 
money supply is tight. A negative correlation is therefore 
expected and included in our analysis. However, it is also pos­
sible that borrowing from the high-cost source may be motivated by 
previously unforeseen opportunities for profit. Hence, if these 
opportunities are exploited by borrowing, even from the high-cost 
source, it is possible to show a positive correlation. 

Net worth over total assets 

This ratio measures the extent u, the own capital of the 
enterprise, including the retained earnings, as a proportion of 
total assets. Hence, the lower the proportion of net worth, the 
higher the assets financed by loans from the banking system and 
other loan markets <often called indirect financing>. Much of the 
net worth is owned by either the entrepreneurs themselves or their 
family members, since the securities markets are not yet well 
developed, especially in comparison with Western economies. In 
particular, the shareholders are not diffused among the citizens 
at large, and hence the consequences of risk-taking are not passed 
on to general shareholders. What is called the "effort­
responsibility-consequences" connection in Leibenstein's X­
efficiency theory, to which reference has previously been made, is 
kept within the appropriate decision-making unit. Leibenstein 
argues that if the effort-responsibility-consequences are not kept 
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within the decision-making unit, irresponsibility increases costs 
of production and decreases the profi~ability of enterprises, with 
important consequences for development. 

The above hypothesis provides a contrast with the views held 
for developed countries. Caves and Uekusa argue in effect that 
the larger the ratio of net worth to total assets, the smaller the 
risk exposure and hence the smaller the profits [15J. It is pre­
cisely the opposite in the cases of the Republic of ~orea and 
Taiwan Province. 

Turnover ratio of total assets 

This variable measures total sales over total assets, indi­
cating how many times the total assets are used per year for pro­
duction and sales. It is used to test whether and to what extent 
"stretching" capital adds to profits. It has often been recom­
mended that work shifts be increased so that scarce capital in 
less developed countries could be economized. "This meant that 
the average work week per machine was two to three times that 
encountered in the country of origin, and, since physical depre­
ciation is much less important than economic obsolescense, using a 
machine twice as intensively does not wear it out twice as fast" 
[lbl. Gustav Ranis, as a result of first-hand micro-level obser­
vations, reported that "capital-stretching" is common to all three 
economies [17l.• A perusal of sample data indicated a wide varia­
tion in the capital turnover ratio <or, the sales-to-assets ratio> 
among industries and among enterprises of different sizes. The 
variable is supposed to pick up its effect on profitability, and 
is expected to have a positive correlation. 

Advertising expenditures over total sales 

Advertising functions as a means of information dissemina­
tion, on the one hand, and product differentiation (real or 
imagined>, involving the creation of entry barriers, on the 
other. Though it is not always clear which of these augments the 
profit, conventionally the latter is thought to be the more 
relevant item the variable is supposed to represent. However, 

•In a more systematic study on capital 
Kwon and Young Chin Kim reported: 

utilization, Jene K. 

"The Korean experience in the past 10 years clearly demon­
strates that the increased utilization has been a very 
important source of economic growth. It was indicated that 
the growth of output in Korean manufacturing was far in 
excess of what could be attributable to the growth of invest­
ment and employment. During the same period the overall rate 
of utilization is found to have doubled. Hence, it can 
safely be concluded that a major source of Korean economic 
growth in recent years has been the increasing utilization 
rate of capital stock." 

Jene K. Kwon and Young Chin Kim, Capital Utilization in Korean 
Manufacturing, 1962-71: Its Level, Trend and Structure <Seoul, 
Korea Industrial Development Research Institute, 1973>, p. BO. 
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conceptually the function of information dissemination increases 
awareness of competing products especially where ignorance is 
prevalent in developing economies, and hence advertising can be a 
market-perfecting activity. In contrast, the function of product 
differentiation by advertising in developed countries can be a 
barrier-creating activity. Nevertheless, since it is operation­
ally impossible to distinguish the two different effects of adver­
tising, we include the variable only as an independent one for 
inter-economy comparison, and not as a proxy for entry barriers as 
in some existing studies. 

Effective rate of protection 

Developing countries often utilize protection from inter­
national competition by a high tariff as a means of industrializa­
tion. The Republic of Korea and Taiwan Province are no exception, 
despite their outward-looking policies. The effective Car value­
added> rate of protection could be as high as 500 per cent for 
certain industries. Hence the degree of effective protection 
could be a source of profit-rate differential among different 
industries. To the extent that this variable is significant, 
resources could be misallocated in a static sense, though a 
dynamic efficiency effect could be positive if a protected in­
dustry is truly an infant industry that is viable under such pro­
tection. However, the analysis of dynamic effects is beyond the 
scope of this study. 

Concentration ratio 

This is a conventional variable Cthe proportion of output by 
the three largest enterprises> used to test both the effect of 
market power on the profit rate and resource misallocation due to 
the monopolistic rent which results. However, Caves and Uekusa 
warn that this variable could be insignificant in a rapidly 
industrializing economy: 

"We suggest reasons why periods of very fast macro-economic 
growth should translate themselves into micro-economic 
imbalances. When it appears profitable at the margin to 
expand production in practically every industry, an indus­
try's profit rate may depend primarily on how fast it can 
enlarge its capacity. In industries that face long planning 
and construction delays in expanding capacity, substantial 
short-term windfalls may accrue even if the industry is 
potentially competitive enough that they will be eliminated 
in the long run. Industries adjusting quickly will reap 
smaller windfalls, even if concentration is high enough to 
keep profits above the competitive norm in the long run. 
Thus concentration may fail to register a significant influ­
ence on profits in periods of explosive growth, unless we 
take account of differences in short-run constraints on the 
e;:pansion of industries' outputs. And inter-industry dif­
ferences in growth should be a more potent determinant of 
profit rates in periods when growth is on average very rapid 
than when it is normal, because windfalls then bulk larger in 
the inter-industry variance of profits" ClSJ. 
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In this connection, it should be noted that all three countries 
enjoyed rather rapid growth. We could therefore expect an insig­
nificant effect of concentration in profit-making. 

Export over sales 

Ordinarily in a free-enterprise system, the distinction of 
sales between the domestic market and overseas markets should not 
arise. However, the export-led growth policy introduced st.•bsidies 
indirectly for exporters, including low-interest loans, reduced 
taxes, rebates on public utilities and tariff-free imports of raw 
materials. Exporters, under the policy, would equate marginal 
costs and marginal benefits, including policy-contrived marginal 
gains. The latter would add to the profitability of an exporter 
over non-export enterprises. The variable is included to pick up 
the effect of such export incentives on profits, prompting us to 
expect a positive coefficient. 

Size of enterprise 

The size variable represents an entry barrier due to the 
extent of economies of scale in various senses. A large firm can 
do anything that a small firm can do, but not vice versa. For 
instance, large borrowers can command lower interest rates due to 
lower lender's risk, bargaining power, ability to discriminate 
against small firms, or even varying government policies to favour 
large firms. The question is an empirical one, namely whether the 
rationale of scale economies is confirmed by high profitability. 

Regression on Japanese data 

In the case of Japan, three different sets of data are used 
for the regression analysis. Inter-industry data come from the 
Bank of Japan, which annually publishes Shuyo Kigyo t<eiei Bunseki 
<Financial Analysis of Major Enterprises). The bank collects 
financial information from over 500 large enterprises and clas­
sifies it into 50 manufacturing categories for a sectoral 
average. In this study, 1976, 1977 and 1978 data are used for 
inter-industry regression. The second source of data is the 
Ministry of International Trade and Industry, which annually pub­
lishes individual financial information from over 300 large enter­
prises in Wagakuni Kigyo No Keiei Bunseki <Financial Analysis of 
Our Country's Enterprises>. Th~ third set of data comes from a 
publication by the Small and Medium Enterprise Agency of the 
Ministry of International Trade and Industry, Cht.1sho t'Hl'y'O No 
Keiei Shihyo <Financial Indicators of Small and Medium Enter­
prises>. It contains financial information from over 10,000 small 
and medium-scale enterprises and tabulates it into over 600 
entries by industry and by size of firm. 

Generally consistent regression results are observable for 
the 1976, 1977 and 1978 inter-industry data Csee table 1>. Note 
that the growth rate of sales <GRS> shows a positive coefficient 
with a one per cent level of significance for all three years. 
However, it is noteworthy that the same variable is equally, if 
not more, significant for more disaggregated data of individual 
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enterprises and "inter-scale" data of the Small and Medium Enter­
prise Agency <see table l <D>>. One could interpret this to mean 
that the so-called windfall is not necessarily due to the industry­
specific lag of capacity expansion to meet an increasing demand, 
but rather that each individual entrepreneur's effort to capture 
the increasing industry demand influences profitability from this 

source. 

Variable 

GRS 
RFC 
NWA 
TOA 
ADV 
EXS 
SIZ 
l'IPL 

Intercept 

GRS 
RFC 
NtifA 
TOA 
ADV 
EXS 
SIZ 
l'IPL 

Intercept 

GRS 
RFC 
NWA 
TOA 
ADV 

Table 1. Net profit over total assets 
regressed for data relating to Japan 

Standardized 
Coefficient T-ratio coefficient 

A. Bank of Japan inter-industry data 1976 

0.178 3.872 0.258 
-1.347 -2.361 -0.293 
0.326 8.582 0.731 

0.068 0.053 0.005 

-0.423 -1.098 -0.098 

0.016 0.548 0.039 
-0.000 -0. 124 -0.009 

0.000 2.892 0. 191 

-0.487 -0. 107 

R2 0.896 D.F. 41 

B. Bank of Japan inter-industry data 1977 

0.124 3.917 0.244 
-0.932 -2.216 -0.234 
0.186 8.843 0.565 
2.498 2.845 0.230 
0.024 0.099 0.006 
0.006 0.337 0.021 
0.000 0.074 0.004 
0.000 3.604 0. 196 

-1. 104 -0.355 

R2 0.896 D.F. 41 

c. ~J2f Japan inter-industry data 1978 

o. 119 3.634 0.241 

-1.590 -2.857 -0.380 
0.169 5.739 0.498 
1.540 1.490 0.150 

-0.062 -0.230 -0.017 

Elasticity 
at means 

0.903 
-2.659 
2.523 
0.029 

-0. 128 
0.080 

-0.014 
0.453 

0.247 
-1. 398 

1.243 
0.903 
0.006 
0.031 
0.005 
0.321 

o. 120 
-1.559 
0.928 
0.436 

-0.013 

continued 
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Table 1 <continued> 

Standardized Elasticity 

Variable Coefficient T-ratio coefficient at means 

EXS 0.003 0.022 0.011 0.012 

SIZ -0.000 -0.957 -0.066 -0.050 

MPL Q.000 3.56? o.256 0.306 

Intercept 3.281 0.928 

R2 0.836 D.F. 41 

D. Small and Medium Enterprise Agency inter-industry and 
inter-scale enterprise data 1977 

GRS 
RFC 
NWA 
TOA 
ADV 
SIZ 
MPL 

Intercept 

GRS 
RFC 
NWA 
TuA 
ADV 
EXS 
SIZ 
MPL 

Intercept 

GRS 
RFC 
NWA 
TOA 
ADV 
EXS 

E. 

F. 

0.007 3.199 o. 117 

-0. 169 -1.062 -0.042 

0.164 12.761 0.486 

1.194 4.399 0.172 

-0.071 -0.392 -0.014 

0.008 3.721 0.137 

0.001 3.324 o. 118 

-0.083 -0.090 

R2 0.292 D.F. 577 

Ministr~ of International Trade and 
inter-establishment data 1977 

7.277 3.819 0.153 

-0.007 -0.200 -0.008 

0.288 15.414 0.658 

2.357 4.224 o. 175 

o.ooo 1.257 0.054 

-o. 011 -0.739 -0.030 

o.ooo 2.464 0.109 

o.ooo 3.077 0.128 

-8.107 -10.220 

R2 0.579 D.F. 296 

Ministr~ of International Trade and 
inter-establishment data 1978 

10.847 5.398 0.237 

0.002 0.282 0.012 

0.185 10.701 0.502 

2.591 5.065 0.231 

o.ooo 0.287 0.014 

0.036 2.680 o. 118 

0.014 
-0.038 
0.620 
0.267 
0.004 
0.072 
0.079 

lndustr~ 

0.233 
-0.032 
2.885 
1.233 
0.066 
0.082 
o. 161 
0.322 

lndustr~ 

0.142 
0.006 
1.133 
0.813 
0.008 
0.161 

continued 
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Table 1 (continued> 

Variable Coefficient 

SIZ 0.000 
MPL 0.000 

Intercept -5.201 

R2 0.484 

T-ratio 

0.664 
~ ~~~ 
L•~LL 

-6.897 

D.F. 293 

Standardized 
coefficient 

0.033 
0.107 

Elasticity 
at means 

0.024 
0.133 

So~rces: Bank of Japan, Statistics Bureau, Shuyo Kigyo Keiei 
Bunseki <Financial Analysis of Major Enterprises> <Tokyo, 1976, 
1977 and 1978>; Small and Medium Enterprise Agency, Chusho Kigyo 
No Keiei Shihyo <Financial Indicators of Small and Medium Enter­
prises> <Tokyo, 1977>; Ministry of International Trade and 
Industry, Waga Kuni Kigyo No Keiei Bunseki <Financial Analysis of 
Japan's Enterprises> <Tokyo, 1977 and 1978>. 

Notes: See earlier section on method of analysis and varia­
bles for definition of variables. 

HPL = machine <money> value per employee <representing 
the technological level> 

D.F. = degrees of freedom 
0.000 refers to a negligible number. 

Whether such profit could be called solely a windfall is 
questionable. Thi~ view is corroborated by the coefficients of 
the assets-to-turnover ratio <TOA>. Note that the variable is not 
always significant for inter-industry data, but highly significant 
for inter-firm and inter-scale data (see table 1 CE> and CF>. In 
particular, an entrepreneur facing increasing industry demand 
would run capital faster or "stretch" capital to produce a greater 
amount of output. This is an alternative to the expansion of 
capacity in anticipation of an increase in demand. 

Interestingly, the ratio of financial costs to total liabili­
ties <RFC> affects inter-industry profitability negatively with a 
S per cent significance level, while it shows no statistical sig­
nificance for individual enterprise data. Having to borrow 
because of financial difficultie~ may adversely affect inter­
industry profitability, but it does not necessarily do so for 
individual small and medium-scale enterprises. Some entrepreneurs 
obviously perform better than others when financial difficulties 
face an industry. 

Net worth over assets CNWA> emerges as the most important 
variable determining differences in profitability between indus­
tries and between individual enterprises. This phenomenon is 
common to all three economies under study. The greater the ratio 
of net worth to total assets, the greater the entrepreneurial 
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efforts towards profit-making.* Further, the Japanese P-Quity 
market is not as well developed and ownership not as widespr.::ad as 
in Western economies. Hence, spreading risks to a wide range of 
equity owners does not seem to be a Japanese phenomenon.** 

The variable of advertising expenditure over total sales 
<ADV> is insignificant for all regressions. This is consistent 
with the findings of Caves and Uekusa for their long--term inter­
industry regression <10-year average during the 1960s> "The influ­
ence of advertising rates on entry barriers and thus on profita­
bility is weakly significant and somewhat less potent than in 
Western economies" C 20 J. 

The ratio of exports to sales <EXS> also fails to register 
any significant influence on profitability. This is understand­
able since Japan had eliminated export subsidies of any kind by 
1972. Furthermore, protectionism in the Western industrial coun­
tries, which increased during the 1970s, might have played a 
part. Even during the 1960s, when there was some export subsi­
dizing, this variable seemed insignificant according to the find­
ings of Caves and Uekusa C21J. 

The size of the enterprise <SIZ> does not appear to be sig­
nificant in the regression of inter-industry data, while the vari­
able shows a mixed significance for inter-enterprise data. How­
ever, scale economies become definitely important among small and 
medium-scale enterprises. This seems consistent with the finding 
of Caves and Uekusa that "size influences profits positively but 
only up to a point" C22l. 

Finally, a new variable, machine <money> value per employee 
<MPL>, which purports ~o gauge the influence of the tech~ological 
level on profitability, is introduced. It has been widely recog­
nized that Japan to a great extent owes its success to technologi­
cal innovation.*** The question is whether technological improve­
ment shows up in private profitability. The regression results 
indicate that this variable is significant with a positive sign at 
the one per cent confidence level for all the data, regardless of 
whether they are inter-industry or inter-enterprise data. 

Regression on data for the Republic of Korea 

The equation is regressed on two sets of data, one deali: 

*This evidence is contrary to the view of Caves and Uekusa 
C19l. 

**Equity financing in Japanese enterprises amounted to only 
8.8 per cent of all sources of enterprise financing during the 
1954-1967 period. The proportion for enterprises of the Republic 
of Korea was 16.5 per cent during 1963-1973. See 11 Sa Kong, "An 
overview of corporate finance and the long-term securities market", 
Plannina Model and Macroeconomic Policy Issues, Chuk Kyo Kim, ed. 
<Seoul, Korea Development Institute, 1977>. 

***See Terumoto Ozawa, Japan's Technological Challenge to the 
West, 1950-1974: Motivation and Accomolishment <Cambridge, 
Massachusetts, Massachusetts Institute of Technology Press, 1974>. 
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with the inter-industry variation of profits for 68 industry 
classifications in manufacturing, and tr-.e other with the variation 
of profits among establishments of different size <by number of 
workers> in 53 subgroups of small and medium-scale enterprises. 
The former data come from the Bank of Korea publication Financial 
State~ents Analysis (1976, 1977 and 1978>, based on a sample of 
938 manufacturing enterprises, each selling 100 million won of 
output or more. The sample is random but stratified by industry 
classification, by export orientation and by establishment size 
Cthu~ excluding many small-scale enterprises>. The latter data 
come from Jungso Kiup Siltae Chosa Boao 1977 <Report on the Survey 
of Current Status for Medium and Small Enterprises 1977>, pub­
lished by the Medium Industry Bank. The data are compiled on the 
basis of a stratified random sample of 1,846 small and medium­
scale enterprises <defined as those employing less than 300 
workers or owning assets of less than 500 million won>. Appar­
ently, some of the data of enterprises in the middle range overlap 
between these two sources. However, the former exclude small­
scale enterprises (employing fewer than 20 workers>, while the 
latter exclude large-scale enterprises <employing 300 workers or 
more>. 

The results of the regressions are presented in table 2. 
These years can be considered as normal boom years, the country 
h~ving recovered from the effects of the oil shock in 1974 and 
1975. Gross national product increased by 11.5, 10.5 and 12.5 per 
cent, and the wholesale price index rose by 12.1, 9.2 and 11.7 per 
cent, for 1976, 1977 and 1978, respectively. All other develop­
ment indicators show no abnormal situation which might prompt a 
special interpretation of th~ regression result. 

The regression indicates that the growth-rate-of-sales <GRS> 
variable has a positive sign with a high statistical significance 
at the one per cent level of confidence, except for 1976 inter­
industry data. The estimate of the same coefficient for the 1977 
Medium Industry Bank data shows no significance. Thus, some wind­
fal 1 profits appear to be making industries more profitable 
because of the high growth phase of the economy and its attendant 
demand for the output of some industries. However, it seems that 
small and medium-scale enterprises were not able to exploit many 
sales opportunities during this period. 

Taule 2. Net profit over total assets regressed for data 
relating to the Republic of Korea 

Variable Coefficient T-ratio 
Standardized 
coefficient 

Elasticity 
at means 

GRS 
RFC 
NWA 

A. Bank of Korea inter-industry data 1976 

0.014 
-0.196 
0.208 

0.837 
-0.956 
6.296 

0.077 
-o. 103 
0.561 

0.127 
-0.390 

1.185 

continued 
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Table 2 <continued> 

Variable 

TOA 
ADV 
ERP 
CNR 
EXS 
SIZ 

Intercept 

GRS 
RFC 
NWA 
TOA 
ADV 
ERP 
CNR 
EXS 
SIZ 

Intercept 

GRS 
RFC 
NWA 
TOA 
ADV 
ERP 
CNR 
EXS 
SIZ 

Intercept 

GRS 
RFC 

Stand3rdized 
Coefficient T-r~tio coefficient 

2.442 3.216 0.294 

0.489 1.690 0.186 

0.426 3.068 0.301 
-0.156 -0.463 -0.041 

-0.004 -0.059 -0.005 

0.000 0.367 0.035 

-3.940 -1. 657 

R2 0.503 D.F. 58 

B. Bank of Ko1-ea inter-industry data 1977 -0.056 3.287 0.336 

0.209 0.764 0.095 

0.108 2.381 0.250 
2.1_.32 2.003 0.221 

1.002 2.383 0.286 

0.271 1.578 0.167 

-1.975 -0.722 -0.084 
0.115 0.922 0.972 

-0.000 -0.034 -0.419 

-5.732 -1.612 

R2 0.318 D.F. SA 

c. Dank of Korea inter-industry data 1978 

0.045 2.911 0.252 

-0.405 -2.205 -0.220 
0.227 6.389 0.548 

-0.116 -0.126 -0.014 
0.997 3.495 0.315 
0.277 2.223 0.189 
2.025 1.063 0.095 

-0.093 -0.545 -0.047 
-0.000 -1.461 -0.157 

-1.285 -0.422 

R2 0.540 D.F. 58 

D. Bank of Korea inter-industry data 
pooled for 1976, 1977 and 1978 

0.043 
-0.103 

4.586 
-0.855 

0.248 
-0.052 

Elasticity 
at means 

0.811 
I). 101 
o. 114 

-0.026 
-0.002 
0.021 

1).562 
0.439 
0.639 
0.733 
0.224 
0.076 

-0.290 
0.050 

-0.003 

0.487 
-0.911 

1.332 
-0.047 
0.234 
0.081 
0.314 

-0.023 
-0.129 

0.432 
-·O. 218 

continued 
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Table 2 <continued> 

Variable 

NWA 
TOA 
ADV 
ERP 
CNR 
EXS 
SIZ 

Intercept 

GRS 
RFC 
NWA 
TOA 
EXS 
NLIF 
SIZ 

Intercept 

Standardized 
Coefficient T-ratio coefficient 

0.173 7.9'27 0.427 
1.658 3.310 0.195 
0.853 4.560 0.277 
0.342 4.111 0.227 

-0.196 -0.544 -0.029 
0.047 0.842 0.046 

-o.ooo -0.000 -0.029 

-4.316 -2.739 

R2 0.427 D.F. 194 

E. Medium industry bank jata based on 
establishment size 1977 

0.006 1.252 0.124 
0.123 0.893 0.097 
0.128 4.440 0.883 
2.650 2.484 0.292 
0.030 1.793 0.215 
0.018 2.517 0.287 
0.001 0.201 0.032 

-6.071 -1. 931 

R7 0.594 D.F. 46 

Elasticity 
at means 

1.008 
(1.605 
0.189 
0.096 

-0.031 
!).019 

-0.019 

0.061 
0.135 
0.922 
0.592 
0.088 
0.111 
(1.016 

No+-_!'.§.: See earlier section on method of anal·;sis and varia­
bles for definition of variables. 

NOF = number of firms 
D.F. = degrees of freedom 
0.000 refers to a negligible number. 

A scatter diagram o• the residuals indicates no heteroskedas­
ticity. A perusal of the simple correlation matrix for all the 
variables suqgests no multiculinearity. 

Similar regression exercises for profit rates before taxes 
yield a slightly better fit than presented in this table in terms 
of R-squares and T·-ratios. 

The ~stimate of ERP for 1978 in a study conducted by the 
Federation of Koredn Industries was adjusted to ensure co~patibil-
1ty with the inter-industry data cla5~ification of the B~n~ of 
:<or-ea. 
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The rate of financial costs CRFC> is not statistically sig­
nificant enough to influence profit rates in any systematic manner 
e~cept in inter-industry data for 1978. For that year, a negative 
correlation was found, suggesting that higher financial costs 
meant a lower profit rate. But the variable is not robust despite 
the widely held view that high financial costs, especially on 
loans from curb markets, threaten bankruptcy for many enterprises. 

The ratio of net worth ta total assets CNWA> shows a positive 
coefficient and is very significant and robust among the variables 
for all years, inter-industry data and 1977 medium industry data. 
These findings appear to provide ample support for the 
X-efficiency hyputhesis, namely, the larger the net worth (private 
ownership> relative to total assets, the greater the entrepre­
neurial efforts, thus making enterprises more profitable. 

The turnover rate of total assets <TOA> shows a significant 
positive coefficient for all years e~cept for 1978. The possibil­
ity of using capital more intensively ta increase the rate of 
return ~~ enhanced among different industries and different firm 
sizes within an industry. It should be noted that bank data for 
1977 for medium industries is quite significant at the 2 per cent 
significance level. Along with net worth over total assets, the 
capital turnover ratio as a variable indicating entrepreneurial 
effort proved quite significant. 

Advertising expenditures over total sales <ADV> appear to be 
an important determinant of profits for all the inter-industry 
data except for 1976. It is statistically significant at the one 
per cent level for 1978, two per cent for 1977 and one per cent 
for a pooled regression of all three years. It would have been 
interesting to have estimated the coefficient for the Medium 
Industry Bank data based un establishment size, but advertising 
information is not available. As discussed earlier, it is a 
matter of interpretation whether advertising is a barrier or a 
market perfecter, especially for a developing country. 

The effective rate of protection CERP> appears also to be a 
source of profit-making. Note that the variable is significant at 
the one per cent level of significance for 1976 and for the 
1976-1979 pooled data and at the five per cent level for 1978, but 
not significant for 1977. This seems to support the view that the 
protected domestic market is more profitable than the subsidized 
exports. 

ThP. concentration ratio <CNR> is insignificant for all the 
years tested, contradicting both theoretical expectations and a 
widely held view. Caves and Uekasa's explanation in the case of 
Japan appears to apply to the Republic of Korea as well. During a 
period of explosive growth, concentration would fail to influence 
profits significantly and w~ndfalls through the high rate of sales 
would dominate over cc-1centration. 

Export over sales CEXS> does not explain the variation in 
profit rates at all. contradicting ou~ expectation of a positive 
coefficient. This ; 1rs to support thP allegation that enter-
prises of the Rep. ~ Qf Korea export in order to receive govern-
ment subsidies, although exports per se might be unprofitable. 
The observed lower price for exports than for domestic sales cor­
roborates the findings here. 
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Size of enterprise <SIZ> shows no significance in explaining 
the variation of inter-industry profit rates. An explanation of 
this finding might be similar to that offered for the insignifi­
cance of the concentration variable. In a rapidly growing 
economy, potential entry barriers would be offset by the high rate 
Jf sales. Market opportunities could be seized by rising entre­
preneurs regardless of firm size. This finding suggests that the 
emphasis of the Republic of Korea on large-scale enterprises, 
based on the rationale of scale economies, might have been over­
emphasized. 

Number of firms <NOF> ap13lies only to the Medium Industry 
Bank data and is not available for the Bank of t<orea inter­
industry data. The number of firms is a variable reflecting the 
degree of competition in that industry. It is hypothesized that 
the larger the number of firms in each category, the greater the 
degree of competition; and the greater the competition, the more 
profit-making the firms must be for survival with little access to 
bank loans. The regression shows a positive coefficient, sig­
nificant at the two per cent level of confidence. 

Overall, these regressions offer little support for profit­
making through subsidized export activities, concentration-caused 
monopoly rent and scale economies <entry barriers>. The variable 
representing the export-to-sales ratio bears little statistical 
significance in spite of the policy measures providing substantial 
incentives for exports. Some argue that exporting to the world 
market enables firms to exploit economies of scale, ar.d hence the 
efficiency and profitability of exporting firms should have been 
one of the main sources of growth.• However, our findings appar­
ently fail to corroborate this view. Indeed, as some critics have 
pointed out, enterprises might export to receive incentive bene­
fits in the farm of subsidized bank credits which are often used 
for domestic speculation, including the purchase of land, because 
funds are fungible in use. More lucrative business lies in the 
tariff-protected domestic market rather than in the export market 
where they must compete with more efficient foreign producers. 
This view seems borne out by the statistical significance 
Ct-value> of the variable representing the effective rate of prG­
tection. Though quantitatively not overwhelming, some mar~et dis­
tortions and consequent inefficiency should be recognized here. 

Regression on data for Taiwan Province of China 

or 
The relative paucity of data, compared with those 

the Republic of Korea, limits the extent of our 

*Far instance, Krueger hypothesizes: 

for Japan 
statistical 

technological economic factors imply an over­
whelming superiority for development through export 
promotion. These factors include such phenomena as 
minimum size of plant, increasing returns to scale, 
indivisibilities in the production process, and thP. 
necessity for competition." 

See Anne 0. Krueger, "Trade policy as an input to development", 
American Economic Review, vol. 70, No. 2 <May 1980), p. 289. 
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analysis for Taiwan Province. Statistical information relative to 
firm size is quite rare. Fortunately, however, 1970 Industrial 
Surveys published by the Ministry of Economic Affairs have tabu­
lated some data on net worth, financial costs, and total assets, 
which are used in this study for inter-industry analysis. 
Further, the Economic Yearbook 1977, published by the Economic 
Daily News of Taipei, contained financial information on the 300 
largest private corporations, ranging in employment size from less 
than 100 to over 9,000 for 1975. Also, the Stock Exchange of 
Taiwan Province began publishing fir.arici.al information on 100 
listed companies. Table 3 shows the results of regression on 
these data. 

Table 3. Profits over total assets regressed for data 
relating to Taiwan Province of China 

Variable Coefficient T-ratic. 
Standardized 
coefficient 

Elasticity 
at means 

A. Profits Cnon-wage component of value added) regressed 
for the Industrial Survey <inter-industry) data 

SIZ 
NWA 
TOA 
RFC 

Intercept 

0.000 
0.019 
1. 299 

-0.017 

-1. 344 

R2 0.44 

of Taiwan Privince, 1970 

0.030 
2.103 
6.387 

-0.013 

-3.382 

D.F. 57 

0.009 
0.211 
').631 

-0.004 

0.004 
0.943 
1.784 

-0.002 

B. Profit rate <net of tax> regressed on financial data 
of 300 largest industrial corporations, 1975 

GRS 
NWA 
TOA 
SIZ 
KPL 

Intercept 

0.000 
21.818 

3.031 
0.000 
0.868 

-9.037 

R2 0.335 

0.632 
10.346 
6.089 
1. 514 
2.709 

-7.698 

D.F. 294 

0.030 
0.496 
0.302 
0.075 
0.135 

0.1)05 
2.321 
0.941 
0.123 
1).314 

C. Profit rates Cnet of tax) rearessed on financial data 
of 100 listed companies in Taiwan Province 

GRS 
NWA 

0.006 
0.187 

Stock Exchange, 1978 

0.079 
6.652 

0.007 
0.567 

0.006 
1. 371 

continued 



Table 3 <continued) 

Variable Coefficient 

TOA 0.040 
SIZ I). 000 

Intercept -5.820 

R2 0.401 

- 82 -

T-ratio 

3.212 
2.0('5 

-3.794 

D.F. 91 

Standardized 
coefficient 

0.266 
0. ll 2 

Elasticity 
at means 

0.550 
0.146 

D. Profit rates <net of tax> regressed on fi,nancial 
data of 100 listed comoanies in Taiwan 

Province Stock Exchange, 1979 

GRS 
NWA 
TOA 
SIZ 

Intercept 

-0.005 
0.127 
0.045 
0.000 

-4.766 

R2 0.441 

-0.875 
5.387 
4.480 
2.187 

-3.707 

D.F. 84 

-0.073 
0.470 
0.374 
0.186 

-0.012 
1.139 
0.741 
0.167 

Sources: Ministry of Economic Affairs, 1970 Report on 
Industrial Surveys in the Province of Taiwan <No. 9> <Taipei, 
1972>; Economic Yearbook 1977 <Taipei, Economic Daily News, 1977>. 

Notes: See earlier section on methods of analysis and varia­
bles for definition of variables. 

KPL = capital per employee 
SIZ is represented by number of employees in part B and by 

size of total revenues in parts C and D. 
0.000 refers to a negligible number. 

With respect to the Industrial Survey data, only four inde­
pendent variables were usable, and were regressed on the non-wage 
component of value added over total assets for 62 industrial clas­
sifications. Note that the ratio of net worth to assets and the 
turnover rate of assets are statistically significant. In con­
trast, the size variable <represented by average assets per firm> 
and the ratio of financial costs over total debts are not signif i­
cant. This finding is consistent with that for the Republic of 
Korea, namely that the X-efficiency of entrepreneurs appears to be 
quite important in profit-making. It would have been interesting 
to compare the coefficient of export over sales with other varia­
bles. Unfortunately, however, such information was not av~ilable. 
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The regression on individual private enterprise data 
strengthens our observations even further. Note that in the 
regression on the 300 largest industrial corporations, the ratio 
of net worth to assets bears a T-ratio of over 10. Next is the 
ratio of sales to total assets, with a T-ratio of over 6. In 
contrast, the T-ratio of the growth rate of sales is insignifi­
cant, unlike the case of the Republic of Korea. It seems that 
windfalls are not an important source of profit-making in Taiwan 
Province. 

A new independent variable is experimented with in the 
regression, that of fixed assets per employee as a measure of the 
level of technology. It is assumed that the larger the amount of 
fi::ed assets per employee, the higher the level of technology· in 
production. The variable turned out to be significant at the one 
per cent level of confidence with a positive sign. In other 
words, the higher the 12val of technology, the greater the profit­
ability of an enterprise. 

Summary of findings 

This section has investigated the source of private profit­
ability and its implications for allocative efficiency in the 
manufacturing sector of Japan, the Republic of Korea and Taiwan 
Province. Private profitability does not necessarily mean social 
efficiency of resource allocation. Differences between the two 
measures could come from a variety of sources. Among others, 
natural barriers to entry and government policy-contrived distor­
tions could bring about private profits unrelated with social 
efficiency. Inefficiencies from such sources could be inconsis­
tent with the rapid growth of an economy, since misallocation of 
scarce resources would hinder growth. 

Fortunately, however, the foregoing empirical analysis of the 
three economies indicates relatively small effects of resource 
misallocation. By contrast, the efforts of entrepreneurs to 
innovate, competE:, economize on scarce r-esources and impr-ove tech­
nology would appear- to dominate as the major sources of differ-en­
ces in profitability between industries and betweeen enterprises. 
This generalization is supported by findings that export orienta­
tion with subsidies, large firm size and concentration are not an 
important sour-ce of profit-making in general, and further- that the 
r-atio of net worth to total assets, the turnover rate of assets, 
and machine value per employee <particularly for enterpr-ise-level 
data rather than industry-level data> provide the main sources of 
profitability. Table 4 r-anks the strength of variables by 
T-ratio. The overwhelming strength of the ratio of net worth to 
total assets in all three economies is striking, suggesting that 
wealth maximization (incentive) may be the strongest driving for-ce. 

Though these findings are informative, some caveats are in 
order. The analysis suffers fr-om several shortcomings. First, 
the results of the regressions for the three economies are not 
strictly comparable because the inclusion of explanatory variables 
differs among countries <as dictated by the availability of sta­
tistical information>. Second, to make the findings mor-e conclu­
sive, an analysis of long-run average data is needed (for example, 
covering a decade> rather- than annual data as in this study. 
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Third, interpretation of the regression results could be further 
refined by more extensive study of country-specific institutions 
and policy mixes than presented here. Fourth, dynamic effects of 
resource allocation, undoubtedly great in the three economies 
under study, cannot be treated within the static framework of 
analysis adopted here. 

Nevertheless, this study suggests that the driving farce for 
the rapid industrial growth has originated from vigorous entrepre­
neurship and management striving for profit-making, while alloca­
tive efficiency was not hampered by either natural entry barriers 
or government favours and discrimination. 

Table 4. Ranking of variables by the strength of the T-ratio in 
the regressions of profitability for manufacturing in Japan, 

the Republic of Korea and Taiwan Province of China 

Year 
Variable 1976* 1977* 1978* 1977** 1977*** 1978*** 

Japan 

GRS ., 2 ., 5 3 
., 

L L L 

RFC 4 5 4 6 7 8 
NWA 1 1 1 1 1 1 
TOA 8 4 5 2 2 3 
ADV 5 7 7 7 6 7 
EXS 6 6 8 8 4 
SIZ 7 8 6 3 5 6 
MPL "T "T "T 4 4 5 . _, ..... ._, 

Republic of Korea 

1976* 1977* 1978* 1976-1980* 1977** 

GRS 6 1 3 2 5 
RFC 5 7 6 6 6 
NWA 1 3 1 1 
TOA 2 4 5 5 3 
ADV 4 2 2 3 
ERP 3 5 4 4 
CNR 7 8 8 e 
EXS 9 6 9 7 4 
SIZ 8 9 7 9 7 
NOF 2 

continued 
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Table 4 <continued> 

Taiwan Province of China 

1970* 1975*** 1978••* 1979*** 

GRS 5 4 4 
RFC 4 
NWA 2 1 1 1 
TOA 1 .., 2 2 L 

Sil 3 3 

Notes: See earlier section on methods of analysis and vari­
ables for definition of variables. 

NOF = number of firm5 

A single asterisk indicates that the basic data are inter­
industry. Double asterisks indicate that the basic data contain 
entries of data classified by enterprise size within an industry, 
and hence more disaggregated than single asterisk series. Triple 
asterisks indicate that the basic data are strictly individual 
enterprise data, hence most disaggregated. 

There is only a negligible change in the ranking if standard­
ized coefficients are used instead of the value of the T-ratio. 
Overall conclusions are not altered thereby. 

Chinese reform of its incentive system and the experience 
of its Asian neighbours 

It has been noted earlier that the Chinese reform plan for a 
profit-oriented incentive system would move the economy much 
closer to its Asian neighbours than ever before <though State 
ownership of land and factories will remain>. The same holds true 
for the development strategies envisioned for China, namely, the 
import of foreign capital and technology, expansion of exports, 
import subs ti tut ion, rationalization of ind•.1stri al structure 
(including adjustments in the mix of heavy and light industries 
and of small and large-scale enterprises> etc. The Government of 
China has announced that major policy tools to achieve these 
objectives will comprise indirect economic levers such as +-axes, 
subsidies, depreciation allowances and access to bank loans, much 
like those again in neighbouring economies. Undoubtedly these 
incentives will affect the sources of profitability for individual 
enterprises. In this section the possible implications of the 
experiences of neighbouring economies for the reform process in 
the Chinese economy are briefly considered. 

The statistical analysis in the previous section suggests 
that the major sources of profitability come from innovative 
activities by wealth accumulators (rP.presented by the ratio of net 
worth to total assets> and the economy of capital use <capital 
turnover ratio>. The question arises as to how relevant this 
experience is to Chinese reform of the incentive system. In the 
economies of China's Asian neighbours, where private ownership of 
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enterprises is allowed, the desire to maximize wealth seems to 
provide a major driving force. It is interesting in this con­
nection to note that the ratio of net worth to total assets yields 
the strongest statistical significance for enterprises in Taiwan 
Province compared with those of Japan and the Republic of Korea. 
But in China the law prohibits private ownership of enterprises ir. 
principle; instead, the incentive to work would come from income 
and wages, which would vary according to the performance of man­
agers and workers. Though wealth could conceptually be equivalent 
to the discounted sum of income flows, incentive provided by 
wealth-maximizing opportunities could be stronger than that 
provided by performance-determined incomes and wages.• Never~he­

less, greater financial rewards to superior performers would 
create differences in accumulated monetary sa,ings of families a 
position of de facto wealth at least in one form if not in the 
ownership of productive means. Furthermore, it has been reported 
that a new inheritance law is being designed to allow private 
wealth ta be accumulated and inherited to a limited extent, par­
ticularly in small-scale enterprises and rural areas [231. These 
incentive measures could unleash the latent forces of efficiency, 
producing greater work intensity and ingenuity among managers and 
workers. 

The available Cthougn indirect> evidence seems encouragin~. 

Despite problems associ.,ted with transition, such as managers' 
misunderstanding and misus€s of the newly introduced system, wage 
inflation beyond productivity increases, unemployment from shed­
ding inefficient and redundant workers and price-raising in imper­
fectly competitive conditions, industrial growth has accelerated 
in recent years. Starting from an industrial growth rate of 
4.1 per cent in 1981, the acceleration reached a rate of 14 per 
cent in 1984 <5.7 per cent in 1982 and 10.5 per cent in 1983>. 
Policy-makers are currently worried about overheating of the 
economy and the possibility of inciting general inflation. Like­
wise, State revenues increased by 6 per cent in 1982, 11.7 per 
cent in 1983, and 23 per cent <annual rate for the first six 
months> in 1984 [241. It must be remembered that over three­
quarters of State revenue comes from industrial profits. Although 
lack of information precludes the possibility of an analysis to 
isolate the sources of profitability, the new incentive system had 
undoubtedly played an important role. Efficiency implications of 
th2 profit earned cannot be drawn, however, until pertinent data 
become available. 

It would be interesting to know whether profit grows faster 
in small-scale enterprises or in larger-scale ones, and whether 
profit rate over capital assets is highe1 in the one than in the 

•This is basically an empirical question. Scattered evidence 
from Western countries suggests that profit rates are higher when 
the ownership component of management is higher. See 
H. Leibenstein, Beyond Economic Man: A New Foundation for Micro­
Economics <Cambridge, Massachusetts, Harvard University Press, 
1976>, p. 44; H. K. Radice, "Control type, profitability and 
growth in large firm~", Economic Journal, September 1971, pp. 
547-562; and J. Shelton, "Allocative efficiency vs. 'X-efficiency': 
comment", American Economic Review, D~cember 1967, pp. 1252-1258. 
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other. Such knowledge is important since the problem of fair 
income distribution is related, though indirectly, to the relative 
performance of enterprises of different size. The information is 
also useful for policy-makers to design a policy mix for efficient 
resource allocation. At the moment, however, the relevant infor­
mation for an analysis of this issue is unavailable. Neverthe­
less, the ~xperience of China's Asian neighbours would seem highly 
significant. Many, including Chinese policy-makers, ten~ to 
believe that small-scale enterprises are inherently less efficient 
than large-scale ones. However, the figures presented ir. the 
previous section counter such a belief; that is, the rate of 
profit compared to capital assets bears no correlation with the 
size of enterprises. Furthermore, an additional analysis suggests 
that the smaller the firm size, the higher the total factor pro­
ductivity* in the case of Japanese manufacturing, and that, over 
time, total facto- productivity improvP-s faster in smaller-scale 
than in larger-scale enterprises for all three economies studied 
<Japan, the Republic of Korea and Taiwan Province>. 

This suggests that the case of China may be similar to the 
above experiences, and that China, under the appropriate con­
ditions, could perhaps achieve similar results. For this reason, 
detailed comparative studies of policy effects could prove useful 
to change industrial structure. At any event, the provisions of a 
new inheritance law with more generous features for small-scale 
enterprises, currently under preparation in China, could serve as 
a potent incentive for promoting efficiency in small enterprises, 
to judge by the experience of China's neighbours. Efficiency­
based growth of small-scale enterprises could help to deal with 
the income-distribution problem inherent in greater reliance on 
the market mechanism. T~is self-help approach could yield far 
better results than any direct subsidy approach to redress mal­
distribution of income, which was practiced until the recent 
reform. The Asian neighbours seem to have demonstrated such a 
possibility. 

Just as in Japan, the Republic of Korea and Taiwan Province, 
the small and medium-scale enterprises would appear to be dominant 
in China's industrial output, employment and number of industrial 
plants, though precise comparison must· wait for data availa­
bility. Thus, for instance, it has been reported: "It is remark­
able that more than 95 per cent of them are listed as small units, 
although it should be noted that according to Chinese criteria 
factories with 600, 800 or even 1,000 workers are still classed as 
small. The justification for this probably lies in the fact 
that these enterprises can still quite definitely be regarded as 
small in terms of turnover and capital resource~. By contrast, 
large enterprises numbered 1,584 in 1992 and accounted for only 

*Conventionally, value added per employee is used as an index 
of labour productivity. In contrast, total factor productivity 
measures the combined effect of both labour and capital for an 
enterprise. The analysis i2 available on request. 
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0. 4 per cent of the total" - * And ;·et, these numerous small 
industrial enterprises seem to have been discriminated against in 
access to bank loans and State funds presumably for the alleged 
reason of inefficiency compared with large enterprises C25J. Such 
discrimination can, however, create a vicious circle. In par­
ticular, small-scale industrial enterprises are hard put to 
improve on technology and production costs with meagre capital 
availability, and this widens the technological gap and the cost 
differential between large modern factories and small ones with 
traditional <and often artisanal> technology. This in turn 
results in their credit-unworthiness. Competition in the pursuit 
of profit could worsen the adverse situation unless supplementary 
measures are introduced to redress unequal treatment of small 
enter-pr- i ses. Herein 1 i es the apparent urgency and importance of 
preventing the worsening of the "dual structure" by devising 
policies appropriate to the Chinese situation. The experience of 
China's neighbours should be taken into account in order to learn 
from their achievements and avoid their mistakes. 

Fierce competition could also come from foreign sources as 
the Chinese economy is gradually opened up. Partly to fence off 
foreign competition temporarily so as to nurture infant indus­
tries, and partly to encourage foreign joint ventures to invest in 
new industries in China, tariffs could be used as a policy tool. 
For instance, China recently raised tariff rates for magnetic 
video recording equipment <from 90 to 100 per cent>, for mimeo­
graph machines <from 40 to 70 per cent>, for desk calculating 
machines (from 30 to 70 per cent>, for stainless steel (from 25 to 
40 per ce1.t> and for certain polyester fibres (from 70 to 90 per 
cent) [261. However, these measures should be only temporary, 
covering the learning-by-doing phase, since prolonged tariff pro­
tection tends to breed inefficiency, while individual enterprises 
under protection could earn profits solely because of tariffs and 
the consequent high domestic price.** The distorted price could 
send a wrong signal in the long run, inviting investors to expand 
output capacity beyond warranted levels Can aspect that China is 
trying to correct in its current reform package>. Further, export 
producers using high-priced inputs under protection could lose 
cost-competitiveness in international markets. 

•Small industrial enterprises are reported to have been 
recently redefined Cin Beijing, Shanghai, and Tianjin) as those 
"with fixed assets and yearly profits of under 4 million yuan and 
400,000 yuan respectively and in other regions those under 
3 million yuan and 300,000 yuan". See Akira Fujimoto, "China's 
economic reforms: the new stage", China Newsletter <Tokyo, Japan, 
External Trade Organization, Tokyo>, No. 54 1 January-February 1985, 
p. 4. 

••Joel Bergsman has produced evidence to show that enter­
prises protected from foreign competition tend to become less 
stringent in cost-reducing efforts and that such relaxation 
ex-inefficiency> accounted for 2 to 7 per cent of gross national 
product in four coun~ries;. See Joel Bergsman, "Commercial policy, 
alli:t:ative and 'X-efficiency"'• Quarterly Journ•l of Economics, 
August 1974, pp. 409-433. 
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In order to reconcile the conflicting needs to protect infant 
industries and to encourage exports, the neighbouring economies 
often used tariff refunds or tariff-equivalent subsidies for 
export producers. This method allowed the latter to import inputs 
and machines at world prices and sell the output abroad at world 
prices. But the selling price, owing to the tariff-subsidy 
scheme, often became lower than the domestic price. Consequently, 
the price differential provided a cause for official investigation 
for dumping charges in the importing country <for example, the 
United States of America>. Whether China, a much bigger economy 
than some of its neighbours, could use the same method without 
immediate protest from the importing country is a moot question. 
At any rate, an export-led growth strategy if adopted by China to 
the same extent as its neighbours would demand huge industrial 
adjustment in the importing country. The recent trade dispute 
between China and the United States on textiles and clothing 
illustrates the political dimension of the problem. For such 
politico-economic reasons, subsidies as an incentive to encourage 
exports may prove less effective than in the neighbouring econo­
mies. 

Concluding remarks 

The Chinese economy has embarked upon a long journey for its 
transformation and efficient industrial growth. As the economy 
gradually changes during the next five years Ca transition time 
which observers think necessary [27l>, many complex problems and 
policy is~ues will emerge. The industrial incentive and efficien­
cy linkage considered in this paper is a small, though essential, 
part of the whole interrelated set of problems. Undoubtedly, the 
rationalization efforts at enterprise level would create an unem­
ployment problem by shedding redundant labour, a price-inflation 
problem under the condition of imperfect competition among enter­
prises, and an income-distribution problem as more able enter­
prises will be rewarded more under the new incentive system. 

The solution of these prcblems, particularly during the 
transitional phase, will require a set of mutually consistent 
policies such as the following: a manpower training and alloca­
tion policy to take care of labour shed from enterprises;* an 
incomes policy <wage increases according to labour productivity) 
at both enterprise and national level, in addition to a macro­
demand-management policy if inflation is to be effectively curbed; 
and an income redistribution policy to suit the Chinese sense of 
equality. But one of the most pressing reforms would appear to be 
a policy to ensure a price structure which will reflect the scar­
city value of goods and services. Though these policy issues lie 
outside the purview Jf this paper, they provide the foundations 
for the new incentive system effectively to promote efficiency 
within enterprises. The "right price" provides an important 
element determining monetary rewards to efficient enterprises and 
at the same time a signal for capacity exp~nsion or contraction in 

*Wang Jibo reports that enterprises 
experiment reduced employee5 by 15 to 20 
labour productivity by 10 per cent C28J. 

under the 
per cent 

incentive 
and raised 
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an industry. However, the market, unregulated by a proper anti­
monopoly law and proper rules for competition, cannot be eApected 
to produce the right price structure. It has been reported that 
such laws and rules are currently being reformulated in China. 

All these reforms would seem to concern, at this juncture, 
the reconstruction of a basic institutional framework. But when 
it comes to steering the economy monthly, annually or during a 
plan period, periodical monitoring is needed. Monitoring the 
movement of industrial efficiency is no exception. Chinese indus­
try under the new incentive system will no doubt undergo an un­
precedented structural and compositional change during the trans­
formation period and beyond. It will be constantly asked whether 
industrial efficiency is being maximized along with the structural 
change. To answer such a question, there is a need for empirical 
research based on comprehensive statistical information about the 
behaviour of industrial enterprises. Thus, industrial censuses or 
periodical sample surveys become essential for policy implementa­
tion. Furthermore, comparative empirical analysis can help 
researchers ~~d policy-makers to glean insights into the experi­
ences of other economies. Such insights in turn often make policy 
formulation and implementation more efficient than they would 
otherwise be. It would therefore be useful, as a starting-point 
of comparative research, to devise common definitions of terms to 
designate characteristics of industrial enterprises, a common 
classification format of statistical figures and compr~hensiveness 

in statistical coverage between different economies. 
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BOOKS 

Causes of international trade disputes: from generalities 
to specifics 

THE MILITARY ORIGINS OF INDUSTRIALISATION AND 
INTERNATIONAL TRADE RIVALRY 
by Gautam Sen 
Lor.don, Frances Pinter, 1984. 277 pp. Price: 

IMPASSE AND CRISIS IN STEEL TRADE POLICY 
by Kent Jones 

ElB.50 

London, Trade Policy Research Centre, 1985. 99 pp. Price: E3.00 

Despite their differing titles, these two books are concerned 
w•th much the same issue. Gautam Sen has the following interest­
ing ~ypothesis: "the real causes of international trade disputes 
1n manufactures hinge on the division of the international poljt­
ical system into competitive nation states" <p. 249>. He takes a 
long-run view of the issue, suggestin~ that international trade 
rivalries <protectionism in its largest and nastiest form> is 
POdemic to the international system. Kent Jones has a similar 
concern but confines his investigation to the steel industry. He 
asks what caused the rapid emergence of protectionist sentiment 
wh\ch subsequently grew into an international "policy crisis" in 
5teel trade. How did Governments respond to protectionist pres­
!iures and were these responses effective? The two books share 
~ther overlapping interests. Sen believes that six industries 
i.,cluding steel <others are chemicals, textiles, machinery, paper 
and paper pr-oducts and tr-ansport equipment> are .. strategic" for 
thP. COll'lllDn goal of national econoaiic self-reliance. The signif­
; cance which Governments attach to the steel industry is evident 
frORI Jones's account. 

Give~ his all-encompassing approach, the line of reasoning 
behind Sen's ·r-gu111ent is the more complicated of the two. Noting 
the "primacy of politics", he argues that the international system 
is domin.·tted by competition between nation States. The currency 
of this rivalry is power- and "the highest denomination of this 
cur-r-ency of power is military capability" <p. bb>. If this is the 
crux cf Sen·~ argument, what about his methods of establishing the 
hypothesis? He begin~ with an analysis of structural change, 
drawing on earlier analysts including Kuznets and C~enery. These 
results suggr.st s~miJ•~ities in the pattern and compositi':Jfl of 
manufacturing between c.::ountries a11d over timlP. But the author 
proves to be no stat~stician. His major sources, both for this 
subject and the discussion of world trade in strategic industries 
<chapter V>, are out of date - originating mainly from the period 
1950 to 1971 even though some IKW"e recent analysis <as well as 
data> wou!d have but~ressell his case. The "catalytic impact of 
military requirell'Rnts are seen as the principal determinant ot the 
structure of production" <p. 93>. From this basis, Sen goes on to 

24~T 
<03b6T> 
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examine the role of the State, the influence of the transnational 
corporations and the interaction between these two sets of actors 
on the global distribution of production and trade. 

Because his study is confined to trade disputes within the 
steel industry, Jones's task and methods are so•ewhat more 
straightforward. American trade policy has been a key ingredient 
in the recurrent steel crisis since the late 1960s. Jcnes 
provides an interesting account of the rise and fall o~ protec­
tionist pressures and the evolutions of trade policy restraints 
fro. quota syste•s to a tortuous trigger price m.:chanism and, 
finally, a syste• of •voluntary• restraint agreements. He focuses 
on the •anoeuvrings which have marked trade relations between the 
United States of Anlerica and the European Communities and finds 
IMJch in both approaches to be avoided. The theme which reappears 
throughout this study is that trade restraints merely serve to 
divert, or refocus, a continuing problem. Other suppliers of 
foreign steel .ay emerge or the original exporters simply earmark 
new markets for attention. 

The prim; value of Sen's book is in highlighting the pos-
sible link between the military imperative and industrializatior. 
But because of the weaknesse~ in his research he fails in estab­
lishing the case. Curiously, he devotes comparatively little 
attention to electronics, an industry many believe to have claar 
military applications. Like Sen, Jones recognizes that widespread 
government intervention rules out laissez-faire solutions to trade 
problems. He concludes that s0111e form of negotiation is 
necessary. This should be an attempt not to agree on "fair.• 
market shares <as in the case of the Multi-Fibre Arrangement>, but 
to reassert the principle of non-discrimination and to eliminate 
the constant state of suspicion and crisis among trading 
partners. Jones's book can be read with benefit by those con­
cerned in the steel industry and ~y those with an interest in the 
consequences of widening protectionism. And the latter group 
would include most of us. 
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Highlights frOCD 

INDUSTRY AND DEVELOPMENT: GLOBAL REPORT 1985 

United Nations publication, Sales No. 
Price: $23.00 

E.BS.II.B.1. pp. 

One of the results of the research activities of UNIDO is a 
new annual series of Global Reports on lndustrv and Development. 
The 1985 Global Report is the first issue. The purpose of these 
reports is twofold: first, to prespnt an up-to-date assessment of 
the progress which dev~loping countries are making on their indus­
trialization efforts within the broad context of developments in 
the world econ0111y; and second, to analyse policies that would help 
to improve the prospects for industrial development in developing 
countries. The per~pective of the report is a global one in that 
the problems of industrialization faced by developing countries 
and those of industrial restructuring <reindustrialization> faced 
by developed countries are seen as i~terlinked. While it is hoped 
that such a global perspective will be shared and prove persuasive 
in its call for co-ordinated reflation by the Nor~h, it is 
recognized that at the present juncture there are no forces to 
bring such a policy into operation. It is against this background 
that the policy area examined in detail in the 1985 Global Report 
is that of South-South industrial co-operation. Part one of the 
report deals with recent progress on industr·ial ization in a global 
context, and part two with South-South industrial co-operation. A 
brief summary of each part is given below. 

Recent progress on industrialization in a global context 

The 1985 Global Report starts by considaring industrial 
development in a long-term perspective. It argues that the growth 
of industrial output achieved during the period 1963-1979 was more 
rapid than in any other period of history. However, since 1979 
the growth of industri~l output in developing countries has fal­
tered mainly as a result of a policy-induced slow-doNn in the 
economic growth of the ~orth. The interruption in the process of 
industrialization has been greatest in Africa and Latin America. 
It has been less severe in Asia, ..mere the 1110t11Rntum of economic 
growth was much better sustained during the years 1981-1983. 

The Global Report analyses the slow-down in industrialization 
of developing countries during the period 1981 to 1984 by assess­
ing the impact of four factors, namely, weak export earnings, the 
high level of external debts, reducnd inflows of external capital 
and the extraordinarily high l•vel of interest rates. The nega­
tive influence of these was somewhat reduced by the rapid recovery 
recorded in the United States in 1984. Nevertheless, high unem­
ployment remnin£ a global pheno1Mrnon, and the debt problem of the 
South ~ontinue5 to have global implications. Particularly, the 
prospect of slow growth ~n Western Eurcp~ clouds th• outlook for 
solvin; the sever• uri•mJ'loy111ent problem in th.at re9ion. African 
countries, traditional traJe partner• of Western Europe, are 
finding this depressing for their growth prosp•cts. A robu•t 
recovery on a co-ordinated and •ynchroniz•d ba•i• for all indus­
trialized countri•• i• therefor• viewed as an essential condition 
if the connectetd problem• of u.1empJoy,..r ~- in th• Nr.·th and debt in 
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the South a~e to be eased. At least a 3.5 per cent rate of long­
term growth in the North as a whole is needed to have some real 
impact on these problems. 

The Global Report further advocates the crucial need for 
industrial restructuring on a co-ordinated basis between the North 
and the South, if a robust long-term growth of the world economy 
is to be maintained in a non-inflationary manner. Rapidly shift­
ing comparative advantage has brought unprecedented opportunities 
for an efficient division of labour in industrial production 
between the two areas. Retarded adjustment to movement of market 
forces in the world economy, supported by the r~surgence of pro­
tectionist sentiment, could pave the way to a return of stag­
flation. Conversely, growth-oriented demand management, if cou­
pled with efficient restructuring, would provide a means of avoid­
ing its recurrence. In this way, North-South interdependence can 
be made to work positively for both areas, in other words, to 
increase production and trade. 

To support this conclusion, the Global Report shows through 
sc~nario exer'-ises that policies which create increased exports 
for developing ~ountries are to be preferred to policies which aim 
to servire external debts by reducing imports. The latter type of 
policies not only would be less beneficial for developing coun­
tries, but ~ould also have an adverse impact on the North. The 
Global Report also considers the impact of limiting debt-service 
paymentR of any single developing country to 25 per cent of its 
export earnings. This would makP it easier for the South to 
regain its growth momentum. 

The Global Report therefore proposes a three-point programme 
to boost the economic growth of developing countries to at least 
7 per cent per annum, involving the following measures: 

Ca) First, co-ordinated policies to sustain economic growth 
rates of at least 3.5 per cent per annum in the North; 

<b> Second, policies to liberalize international trade and 
eventually eliminate barriers by the North to imports of r.anufac­
tured goods from the South; 

<c> Third, active Marth-South co-operation for the restruc­
turing of world industry aimed at enhancing global economic effi­
ciency through a rational international division of labour. 

The Global Report recognizes the pos£i~ility of lack of 
inter~st in the North in such a programme to revitalize the world 
economy. Ila second part is theref~re devoted to steps which 
daveloping countries can take themselve~ through intensified 
South-So~th co-operation in the field of industrial production and 
trade in manufactured goods. 

~outh-5uuth industriaJ...£-~-operati..gn 

Scuth-Oout~ co-operation has been a slogan and a r·allying cry 
for dP.veloping countries for at least th• last 10 Y•drs. Yet the 
~otenlial for realizing sur.h co-oparation has n•ver been quanti­
fiP.d. The s•cond p~rl of th• Global Rep~rt sets out to fill this 
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gap, first by constructing scenarios to demonstrate the broad 
economic impact of intensified South-South co-operation, and 
second by examininq the potential increase in South-South trade 
between 1979 <the base year> and 1990 at the level of 28 branches 
of industry. 

In the 20 years up to 1980, the industrial output of the 
South increased fourfold and the range of industrial goods prod­
uced broadened considerably. The value of South-South trade in 
manufact&.;red goods <valued at current prices> increased from 
$6 billion in 1970 to $25 billion in 1975 and $51 billion in 
1979. As a result, the share of the South's total imports 
supplied from within the South rose from 14 pe~ cent in 1970 to 
18 per cent in 1979. The Global Report estimates that this share 
could inr.reaL; to at least 26 per cent by 1990. 

Most of the growth in South-South trade during ;:h:'l' 1970s was 
concentrated in industries producing consumer good~ and inter­
mediate products. The proportion of the South's total imports 
originating in the South in 1979 was over· 60 per cent for refined 
petroleum and over 40 per cent for textiles, clothing, footwear, 
rubber products and wood products. But in 1979 the South s~pplied 
less than 15 per cent of its import requirements of chemicals and 
iron and steel and less than 10 per cent of its import 
requirements of capital goods. 

The ulobal Report expects the South to become more self­
reliant in all branches of industry by 1990 and to raise substan­
tially the share of imports of chemicals, iron and steel and 
capital goods supplied from within the South. The sharp increase 
in South-South trade in capital goods from $1 billion in 1970 to 
$12 billion in 1979 is noted. Moreover, production of capital 
goods in the South grew by 9 per cent per annum between 1963 and 
1979. With this and other evidence relating to production and 
trade complementarities made available through South-South 
co-operation, the Global Report dismisses ar~uments which have 
been advanced to ca~t doubt on the developing countries' capabil­
ity to expand their production and trade in capital goods. 

A novel feature of the Globdl Report is the identification of 
potential trade partners at each branch level of industry for 
South-South co-operation. The value of tot.al imports and the 
proportion supplied by the South are estimated and compared with 
the level of domestic prodL,ction in each branch for each of the 
five regions of the South. Based on the estimates of production 
and trade during the 1970s, South-South co-operation scenarios are 
constructed. In searching for potential trade partnerships ani 
llWlking projections of potential magnitude up to 1990, both demand 
and supply growth conditions are taken into account for each pair 
of regions. 

Thus, the Global Report provides a des~ription of who will 
produce which commodity, how much, and for whom in South-South 
co-operation. It also provides a me~sure of the additional 
econ0111ic growth in the South which could be generat•d by such an 
increase in South-·South co-operation. Th• use of global models 
allows a measurement of interregional feedback effects on growth 
and •tructural change. The result of such an exercise leads to 
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the conclusion that South-South co-operation brings the benefit of 
additional growth for the North, and therefore that it pays for 
the North to help the South to help itself. 

The 5elf-reliance of the South is expected to show the 
fastest improvement between 1979 and 1990 in the equipment and 
consumer durables components of capital goods. 

The impact of intensified South-South trade between 1979 and 
1990 is shown to vary from region to region due to their different 
levels of reliance on exports and different structures of produc­
tion. UNIDO estimates that a doubling of South-South trade in 
manufactured goods would over 10 years provide a stimulus for an 
increase in industrial output of 20 per cent in the Near East, 
26 per cent in East Asia, 33 per cent in Latin America, 36 per 
cent in Tropical Africa and 48 per cent in the Indian Subcontinent. 

For the South as a whole, the estimated stimulus to be 
derived from intensified South-South co-operation would be a 31 per 
cent increase in industrial output. This would require a much 
higher level of imports from the North, which in turn would 
require an increase of almost six per cent in industrial output in 
the North. 

A global perspective is thus reinforced. Given a reasonable 
chance that the North may launch a co-ordinated recovery with the 
improved access to their markets for the South, a better global 
division of labour will occur in the world industrial economy, 
with the South a much stronger economi.c and trading partner. But 
even if such a recovery did not come about, increased South-South 
co-operation forms an integral part in the industrial development 
strategy of the South, as envisaged by the 1981 Caracas Plan of 
Action. Such a prospect, UNIDO argues, should be welcomed by the 
North, which will reap some benefits from it. The more positive 
the response of the North, the greater will be the benefits all 
around. 
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PROCEEDINGS OF THE SEVENTH INTERNATIONAL CONFERENCE 
ON INfUT-OUTPUT TECHNIQUES 

United Nations publication, Sales No. E.84.Il.B.9. 472 pp. 
Price: $33.00 

The Seventh International Conference on Input-Output Tech-
11i ques, held from 9 to 13 April 1979 in Innsbruck, Austria, was 
jointly sponsored by the Austrian Government and UNIDO. This 
volume contains 23 of the conferen=e papers, from an original 
total of over 100. The papers have been selected both to reflect 
the diversity of the conference itself and also to bring together 
in a more permanent form practical applications and ~pirical 
findings that may be useful to those working in the field. As a 
survey paper at the conclusion of the volume indicates, input­
output analysis has developed in many different directions and has 
found useful applications in many fields of planning, forecasting 
and other economic analyses. The general theme of the conference 
was "Changes in the Structure of the World Economy", and the 
topics covered include world models, international trade and co­
operation, national models, economic growth and structural change, 
and sectoral price and income distribution. Individual papers 
originate from the United Nations system, and from both developing 
and developed countries, including centrally planned economies, 
and they illustrate different approaches to projections of 
regional and world economic growth, the international division of 
labour·, technological change, national planning methodologies, and 
other development issues. 

HANDBOOK OF INDUSTRIAL STATISTICS, 1984 

United Nations publication, Sales No. E/F.84.II.B.8. 
Price: $50.00 

This biennial publication provides statistics on major trends 
within the manufacturing sector for up to 100 developed and devel­
oping countries. The data indicate rates of growth, patterns of 
structural chanqe, patterns of consumption in manufacturing 
cnmmodities and trade in manufactures. Figures have b~en compiled 
from a large number of national and international sources as well 
as from unpublished statistics derived from the UNIDO data base. 
Results are reported for the manufacturing sector, for industrial 
branches within manufacturing and for individual manufactured com­
modities. 
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SOPIMAIRE 

Evaluation des consequences d'un deplacement de la protection 
entre secteurs : application a ftaurice 

David GreenavaJ et Chris ftilner 

Les donnees recentes de la recherche ont fac il i te l' etude de 
l'"incidence" de la protection. le terme "incidence" etant pris dans 
le sens qu'il a sur le plan des finances publiques. Cette 
monographie decrit un .adele econometrique permettant d'evaluer 
l'incidence de la protection a ftaurice. Elle analyse la periode 
1970-1982 et renferme des estimations de la part de l'incidence qui 
est a la charge du secteur exportation. Les estimations se 
rapportent tant aux produits d'exportation "classiques" qu'sux 
produits "non classiques". La conclusion qui se degage de la 
aonographie est qu'une part relativement importe.nte de la charge de 
la protection se trouve deplacee vers le secteur exportation. La 
monographie analyse le cadre directeur auquel ce resultat ~st 
imputable et examine les repercussions que cet etat de choses peut 
avoir sur le plan de la politique generale. 

Apercu de l"industrie microelectronique dans 
differents pays en developpement 

Sean Eamon Lalor 

Cetta monographie expose les differentes methodes que les pays 
en developpement, a divers stades de leur developpement, peuvent 
adopter pour edifier un potential dans le domai.ine de la 
microelectronique. Le premier cbapitre fait le point de l'etat 
actual des techniques de aaicroelectronique, et expose l' aaapleur et 
la nature de la branche d'activite industrielle et coanerciale qui 
en resulte ainsi que les aaesures prises par les gouvernements des 
pays developpes pour favoriser ce secteur. Le chapitre 2 expose 
brievement l'experience de cinq pays (Bangladesh, lnde, Pakistan, 
Republique de Coree et Venezuela). La aaonographie renferaae ensuite 
des coaaentaires et des conclusions sur les difficultes auxquelles 
les pays en developpement ont a faire face et les possibilites qui 
s'offrent a eux pour tirer profit des progr~s de la 
mocroelectronique. 

Les bases du rendement dans l'industrie manufacturiere : 
exemples tires de l'economie de guelgues pays de l'Asie 

oriental• et leurs incidences sur le• reform•• 
actuellement introduites en Chine 

Secretariat de l'ONUDI 

La monographie fournit au Japon, dans la Republique de Coree et 
dans la Province chinoise de Taiwan certaines donnees stat.istiques 
sur les bases du rendement respectif des divers secteurs de 
l'industrie manufacturiere et analyse !'incidence de ees donnees 
d'experience sur l'action que la Chine mane pour mettre en place un 
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nouveau systeme de stimulants oriente vers le profit. Elle souligne 
l' importance qu• il J a • etablir les liens existant entre 
st laulants. poli t ique generale et rendement. Le premier chapi tre 
expose briivement les diverses formes des systemes experimentaux de 
stimulation et les problemes qui J sont lies pour ce qui est 
d' accroitre le rendeaent au niveau de l 'entreprise. Le deuxieme 
chapitre renferme les resultats d' analyses de regresi.:ion sur les 
base du profit. qui permettent de juger de l'efficacite respective 
de chacune d'elles (ou de leur inefficacite) au Japon, dans la 
Republique de Coree et dans la Province de Taiwan. Le troisiltme• 
chapitre traite des incidences possibles de l'experience economique 
de ces trois pays sur l' action que la Chine mime pour ameliorer le 
rendement des entreprises grice a son nouveau systeme de stimulants 
fonde sur l 'economle de marcbe. L'? dernier chapitre renfet'Dle un 
certain nombre de breves observations quant a la necessite de 
recueillir de nouve~ les donnees et de proceder eventuellement a de 
nouvelles rechercbe_. 

EXTRACTO 

Estimaci6n del desplazamiento de la protecci6n entre 
sectores: su aplicaci6n a Mauricio 

David Greenaway y Chris Milner 

Los progresos te6ricos recientes han facilitado el estudio de 
la "incidencia" de la protecci6n, a partir de una interpretaci6n 
de la "incidencia" en el sentido de la hacienda publica. En este 
trabajo se establece un modelo econometrico para calcular la inci­
dencia de la protecci6n en Mauricio. El anilisis abarca el perio­
do 1970 a 1982 y se aportan estimaciones de la participaci6n de la 
incidencia soportada por el sector de productos exporable. Se ha­
cen estimaciones tanto de los productos "exportables/tradicionales" 
como de los "no tradicionales". Se concluye que una proporci6n 
relativamente amplia del peso de la protecci6n se desplaza al. sec­
tor de productos exportables. Se investiga el marco de la politi­
ca a la cual se debe atribuir ese resultado y se comentan las con­
secuencias politicas de los resultados. 

Panorama de la industria microelectr6nica en 
determinados paises en desarrollo 

Sean Eamon Lalor 

Este estudio muestra como pueden enfocar los paises en desa­
rrollo que se encuentran en diferentes fases de desarrollo el es­
tablecimiento de una capacidad microelectr6nica. En el capitulo 1 
ae ex~one el estado de los conocimientos sobre tecnologla micro-
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e.:. !Ctr6nica, las dimensiones y la naturaleza de .1.a industria y el 
comercio que se derivan de ella y las medidas poJiticas que utili­
zan los gobiernos de los paises desarrollados para promover la in­
dustria. En el capitulo 2 se resumen los estudios de cinco casos 
(Sanglade~n, la India, el Pakist!n, la Republica de Corea y 
Venezuela). Despu~s se hacen comentarios y se extraen conclusio­
nes sobre las dificultades y las oportunidades que hallan los pal­
ses en desl.rrollo para aprovechar los progresos de la tecnologia 
de la microelectr6nica. 

Fuentes de eficacia en las manufacturas; algunos datos procedentes 
de las economias del Asia oriental y sus consecuencias 

para las reformas en curso en China 

Secretarla de la ONUDI 

El trabajo expone algunos datos estadisticos de la experien­
cia del Japon, la Republica de Corea y la provincia china de 
Taiwan acerca de las fuentes de eficacia de las asignaciones en la 
industria manufacturera y examina las consecuencias de la experien­
cia en esas economias para los esfuerzos de China por aplicar un 
nuevo sistema de incentivos orientado hacia la obtenci6n de bene­
ficios. Se hace hincapi~ en el diagn6stico de las vinculaciones 
incentivo-politica-eficacia-consecuencias. La secci6n primera exa­
mina de manera sucinta varias formas de sistemas experimentales de 
incentivos y los problemas que comporta cada una de el las en el 
aumento de la ef icacia en las empresas. La segunda secci6n expone 
los resultados de los analisis de regresi6n de las fuentes de bene­
ficios, lo cual permite juzgar la eficacia Co la ineficacia) de las 
asignaciones en el Jap6n, en la Republica de Corea y en la provin­
cia de Taiwan. En la secci6n tercera se comentan las posibles con­
secuencias de las experiencias de esas economias para los esfuerzos 
realizados por China a fin de mejorar la eficacia de las empresas 
mediante su nuevo sistema de incentivos orientado hacia el mercado. 
En la ultima secci6n se hacen algunas observaciones breves sobre la 
necesidad de datos y sobre las posibles investigaciones futuras. 
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