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EXPORT PROCESSING ZONES: THE CASE OF THE REPUBLIC OF KOREA

Derek Healey* and Wilfried Litkenhorstx*

Introduction

The establishment of export-processing zones (EPZs) as a means
of attracting foreign investment and promoting manufactured exports
has become a widely applied industrial policy approach in a brnad
range of developing countries. The number of countries with EPZs
in operation incresased from 10 in 1970 to about 35 in 1985. During
the ssme period, the number of EPZs rose from 10 to around 80. By
2985, epproximately 1.3 million people were employed in such
zones. Xx%

The role played by BEPZs in promoting industrislizstion in
developing countries has slways been & controversial topic. Expe-
rience in many countries, in particuler in East and South-East
Asis, has shown that such zones cen contribute substantially to the
generstion and promotion of manufactured exports and to the provi-
sion of productive employment opportunities. However, they have
more often than not been characterized by a concentration on only &
few industriel branches, by the use of simple and fragmeuted pro-
duction technologies, ond by a lack of backward linkages with the
domestic economy.

There heve been remarksble success stories as well as drastic
feilures. Three different sets of factors have been the major
determinants of EPZ performance in individual cases. FPirst, the
internationsl economic environment haes exerted an importent influ-
ence. The EPZs established ot & time of repidly expanding
international trade asnd at the beginning of the first wave of
international restructuring and redeployment benefited from more
favoursble initial conditions than the "latecomer” EPZs set up
during the 1980s. Secondly, the domestic environment in terms of
the level and structurs of industrial development and the economic

*University of Ldelaide, Australia.
x5gecreteriat of UNIDO, Regional and Country Studies Branch.

AakThe figures given here asre by necessity imprecise. 1In the
relevant literature any figure between 80 and 180 cen be found for
the totsl number of RPZs. This is mainly due to the widespread
inclusion of free ports and to specific problems when it comes to
counting industrisl s«states in countries or areas with nesr-zone
conditions (for example, Hong Kong and Singapore). The present
study adoptc s nerrow definition of EPZs. It doos not intend, how-
ever, to contribute to definitionsl questions nor to provide yet
snothor calculetion of existing EPZs world-wide. On such over-
views, see (1], [2), (3] end [4].
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policy epproach asdopted have had an impact on the attractiveness
and davelopment potential of EPZs. Thirdly, a number of micro-
level factors have been crucial, including the location of the
#PZs, the availeble infrastructure and the efficiency of their
administration. EPZs are thus a concept with many variatioas.
They differ sccording to location and time. Indeed, many zones
have been gradually changing their festures in response to e
changing economic environment. This being s0, & case-study
approach would be required %o assess the developmental impact of
EPZs. By analysing the specific reesons and determinants of the
performance of individual EPZs, it may then be possible to derive
certain structural preconditions for success and eventually to con-
ceive corresponding policy recommendations.

The Republic of Korea wes one of the first developing coun-
tries to make use of EPZs to attract export-oriented foreign direct
investment, with the establishment of the Masan EPZ in 1971 and the
Iri BPZ in 1974. Hence the country’s EPZs have gone through the
infancy stage of their life cycle and reached a certain level of
maiurity. What have been the preconditions and determinants of
their success? What has been th2 role and impact of dumestic eco-
nomic policies? How can the advanced EPZs of the Republic of Korea
meet the cheallenges of a changing economic environment? A review
of their achievements may provide valusble informstion on their
actusl developmentsl impact and the gradual transformation of the
zones. The findings are expected to be relevant for other develop-
ing countries in designing policy measures to multiply the
longer-term spin-offs scd to enhance the cstalytic role of EPZs for
ovarall industrial development, although the concrete issues and
tasxs shead in the case of the Republic of Kores may be immediately
relevent for only a few other developing countries. Moreover, EPZs
should be conceived as being constantly in transition. They are
not a static concept, not s once-for-all investment but s dynamic
mechanism that needs to react to changing external demsnds.

The study proceeds slong the following lines. 1In section A,
the EPZs of the Republic of Kores sre put into the perspective of
the country's oversll industrislization strategy and the specisl
role and objectives assigned to them sre described. Subsequently,
in section B, the sctusl performance of the EPZs of the Republic of
Kores is senaslysed in terms of various criteria (for exzample,
investment, employment, exports and profitability). The focus
will, however, clearly be on examining the extent and potentisl of
backward linksges between EPZ enterprises and the domestic ecouomy,
primarily in terms of material inputs and of subcontracting activi-
ties (section C). Attempts will also be masde in section C to draw
some conclusions regarding the crucial determinants of 1linkage
creation, in particulsr as to the question whether they have been
primarily market-induced or policy-induced. Finslly, in sections D
and €, consideration will be givea to the future role and functions
of EPZs in the Republic of Korea end to some of the lessons that
the casoc of that country may hold for other developing countries.




A. Establishment of export processing zones in the
Republic of Korea

1. Oversll policy framework

The purpose of this section is to provide s frame of reference
for the in-depth anaiysis of EPZs in the Republic of Korea which
will be undertaken in subsequent chapters of this paper. 1In doing
80, no account is given of the Republic of Korea's industrisliza-
tion strategy per se.* Instead, a brief look is taken at the role
of foreign trade and related prlicy measures with a view to
arriving at a better understanding of the functions assigned to
EPZs.

Following the adoption of an outward-looking devclcpment
strategy in the early 1960s. exports have become the engine of the
Republic of Korea's industrial development.®** The close inter-
linkage of the economy of the Republic of Korea with the world
economy is reflected in the high share of foreign trade in the
country's gross national product (GNP) (see table 1). While the
import share increased from 22.6 to 30.5 per cent between 1970 and
1986, the export share more than trebled during the same period to
resch & level of 34.8 per cent. Total foreign trade thus reached
65.3 per cent of GNP in 1986. Both the trade balance and the cur-
rent account balance remsined in deficit throughout the 1970s and
the first helf of the 1980s. In the 1980s, however, both the trade
snd current account deficits as sheres of GNP have fallen, end by
1986 they were in surplus.

Table 1. Shares of exports, imports and the curreat
sccount balance in the GNP of the Republic of Korea:
1970, 1975 and 1980-1986
(At current prices)

Exports plus Shere of

imports ss Shere of current

Exzport Import percentage trade acecount

Year share share of GNP balsnce balance
1970 11.0 22.6 33.6 -11.6 -7.8
1975 23.9 31.9 55.8 -8.0 -9.0
1980 28.5 35.8 64.3 -7.3 -8.8
1981 31.2 36.7 67.9 -5.% -1.0
1982 30.1 33.9 64.0 -3.7 -3.8
1983 30.5 32.9 63.4 -2.3 -2.1
1984 32.7 3.0 66.7 -1.3 -1.7
1985 30.4 30.4 60.8 0.0 -1.0
1986 3.8 30.5 65.3 4.3 4.8

source: 'Economic Planning Bosrd, Mejor Stetistics of Koresn
Economy 1987.

*For s condensed overview of its sslient features, see (3],

*2The Republic of Koresa’'s total ezxports csn almost be equated

with its manufactured exports - the letter sccounted for more than
95 per cent of the former in 1984,




To arrive at & clear understanding of the economi: strategy of
the Republic of Kores it should be noted that the rspid export
expansion was not only preceded but also accompanied by import sub-
stitution efforts. It was only when the benefits of 2arly import
substitution sterted to decline that the country dopted its
outwvard-looking policies in the early 1960s. However, iap rt sub-
stitution subsequently (as of the early 1970s) moved into heavy and
chemicel industries, which only in the wake of the 1973 "oil shock"
and the resulting balarce-of-payments pressure became partly
reoriented towards export markets.

From the point of view of this study, it is importaant to
determine in which ways and to whet extent EPZ incentives differed
from genersl export incemtives in the economy. A list of 24 types
of export incentive offered by the Government of the Republie of
Kores is therefore presented below ([6), p. 93). They were in
operation a* different times from 1950 up to, snd in meny cases
beyond, 1975.

1959-1975 Tariff exemptions on imports of raw materials and spare
parts

1965-1975 Tariff and tax exempcion, granted to domestic suppliers
of exporting firms

1961-1972 Domestic indirect and direct tax exemptions

1966-1975  Accelerated depreciation

1965-1975 Wastasze sallowance subsidies

1951-1955

and

1963-1965 Import entitlement linked to exports

1957-1975 Registration as an importer conditional on export
perfcrmance

1967-1975 Reduced rates on public utilities

1950-1961 Dollar-denominated deposits held in Bsnik of Korea by
private traders

1967-1971 Monopoly rights granted in new export merkets

1965-1975 Incentives provided by the FKorean Trade Promotion
Corporation

1955-1956

snd
1961-1964 Direct export subsidies
1962-1975  Export targets by industry

Credit subsidies:
1950-1975 Export credits

1950-1954
and
1971-1975 Poreign exchange loans
1959-1975 Production loans for exporters
1950-1975 Bank of Korea discount of export bills
1964-19’5 Import credits for exporters
1964-1975 Capital loans by medium ’:Justry bank
1964-1975 Offshore procurement loans
1965-1973 Credits for oversess rarketing activities




The first, end probably the most important, of the incenmtives
listed above - tariff exemptions on imports of raw materials and
spare parts - is the sine ¢ ;s non of EPZs. However, that incentive
to export was applied generslly in the Repudblic of Korea from 1959
to 1975 in the form of tariff exemptions u«s imports for export pro-
duction cleared customs. As of July 1975, the system was changed
to one in which teriffs on such imports are paid at the time of
importation but, through a customs drawback system,* are refunded
at the time of export. For about one half of the exports the draw-
back amount is the tariff that has actually been paid. For the
other half, the drawback is calculated on a product-by-product
basis and represents a weighted average of the levies (that is,
indirect taxes) paid on domestic inputs and imported inputs, the
weights being proportional to the industry's average ratios of use
of domestic end imported inputs. Thus, if an individual producer
used relatively more of domestic inputs than the industry as s
whole he would be overcompensated; that is an effective way of
stimulating the use of domestic inputs.

All that has been said so far mesns that in the esrly 197Cs,
by the time that EPZs were established, the Republic of Korea had
slready for quite some time embarked on s strong export promotion
policy. In other words, EPZs were not sssigned s vanguard role in
iritiating manufactured exports but came to be set up to complement
and strengthen & generslly prevailing export orientation of the
economy. This appears to be especially noteworthy es in many other
countries s different sequence was and is to be observed, with EPZs
being utilized as incubastor to bring sbout s shift ton export pro-
duction - not slways successfully so.

Masan EPZ began operstions in 1971 and Iri EPZ in 1974; both
Lad the older, simpler and more direct incentive built into their
structure, that is, imports of raw materials and components were
completely free of teriffs. However, as w.1il now be apparent, that
concession is only s metiur of degree, since, effectively, all
manufactures for export sre produced without the payment of import
duty on inputs. However, the added complexity, and therefore cost
to the producer and Government of the drawback system, must be
bornea in mind. One of the costs to the producer represents the
opportunity cost of the use of funds tied up for & period, monies
which must initially be paid out in duties.

Furthermore, tariff exemptions wers (and are) granted to all
firms producing for export in bonded factories 1located efther

XA systwm by which import duties paid are refunded to the
importer upon presentation of documentary evidence of payment. The
refund is usually made on the export of the commodity incorporsting
the imported input.




within general industrisl estates or, indeed, anywhere in the
Republic of Kcrea.*

In sum, it cennot be concluded that the EPZs were established
to meke use of a prev.ously unused system of export incentives or
becsuse that system was being phised out generally in the economy
and transferred to the EPZs. A free trade régime applied to
exports even prior to the establishment of the EPZs; it is summed
up by Balassa as follows: “Exporters had the freedom to choose
betweer domestic and imported inputs; they were exempted from
indirect taxes on their output and inputs; and they paid no duty on
imported inputs. The seme privileges were extended to the pro-

ducers of dowestic _inputs used in export production” ([8],
P. 1l46)%=x.

Given the success of its export policy, why then did the
Republic of Korea turn its sttention towards the establishment of
EPZs at all? What did it offer in particular which had not been
previousl; available generelly? The answer seems to be th-t it was
the necessity to attract foreign direct investment to sustain the
export momentum which loomed laerge in the minds of the policy-
makers. Towards the end of the 1960s the view was developing that
the early export successes were not going to last indefinitely:
“.oresn plenners, much like the'r Jepenese counterparts of the
fifties, had begun to evince disqgwiet over the growth potentisl of
light industries and Korea's future competitiveness in the face of
rapialy rising real wage rates, and an onslaught from countrier
where labour was cheaper™ ((9]), p. 23).

For that resson it was dec.ded to switch the developmental
effort towards ths next stage, that of basic process industries
such as steel, chemicsls, shipbuilding, machinery and transport.
The shift in emphasis towards s muct more capital-intensive process
of development was coupled with the perceived necessity tc devote
capital resources to the defence industry following reduced United
States asssistance. To a lerge extent it was the private sector
that was cxpected to invest in the hesvy industries now to be
developed - only the Pohang steel plant was in the public sector.
To asssist the private sector, credit was extended by government-
controlled financial institutions. It is true that the domestic
savings rate had been increasing from 11.8 per cent in 1966 to
15.7 par cent in 1970,*%** Lut the demands about to be made on
domestic and foreign savings were becoming so large as to wsrrant
the tapping of direct equity finsencing as s new source.

"1t may be further noted that customs duties, special excise
tax and value added tax are not payasble in respect of the importa-
tion of capitsl goods that ere brought in by s foreign investor for
his initial investment or that are imported by an enterprise in
which & foreign investor invests through dividends received from
foreign investment or through foreign exchange provided by the for-
eign investor ([7), pp. 22-23).

**Cuphesis added.

nxsgee (10].




Direct equity financing can be made by foreigners in two ways,
by foreign direct investment and by the purchase of stock, that is,
foreign portfrlio investment. In the cese of the Republic of
Korea, however th types of capital inflow have never been used
extensively. . r instance, foreign direct investment has rarely
amounted to W ce then 10 per cent of annual capital inflow and has,
in fact, been frequently less than 5 per cent. Foreign portfolio
investment was small until tke early 1980s when foreigners were
permitted to purchsse stocks of the Republic of Korea through
mutusl funds (the process was liberalized in 1986). Oue ares to
which toreign direct investment could be attracted was export pro-
duction in the EPZs, where inflows would slleviate pressures on
capital resources.

As mentioned before, the 1970s saw & mushrooming growth of
EPZs world-wide. Between 1971 (estadlishment of Masen EPZ) and
1975 (one year after the establishment of Iri EPZ) 23 new EPZs were
set up in 11 countries, mainly in Asia ([1], pp. 21-22). It is
highly likely, therefore. that the initiation of the system of EPZs
in a world context stimulated meny countries to follow suit, if
only for fear of losing ocut in acquiring a proportion of what was
regarded as a fixed supply of foreign direct investment. Potential
recipient countries were then placed in the classical "prisoner’s
dilemma™ situstion: when one count:-y increases its incentives to
attract foreign capital, all will be obliged to do so, and the com-
petitive bidding for capital will result in the general level or
incentives being higher than necessary, with rents being skimmed
off by incoming capital, and with the final distribution of foreign
capital smong countries being no different from what it would have
been with all-rcund lower incentives. However, in that scenario,
the sbsence or lower level of in:antives will affect international
capital’s choice of locstion. ° .e point is "_hat while the deci-
sion to relocste if generally independent of incentive policies,
the lstter nevertheless have some influence on the choice of host
country” ([1], p. 58).%

In conclusion, it can certainly not be claimed that the
establishment of EPZs 1n the Republic of Korea was essential for
the initiation of en export-oriented growth strategy. By the time
Masan EPZ came into being in 1971, the country had experienced -
decade of vigorous growth in GNP snd exports. 7Two reasons for the
establishment of EPZs thus remain: on the one hand, to help main-
tain the rate of growth of exports in the face of enhanced domestic
demand for cepital-intensive projects thst would not incresse
foreign exchange earnings in the short-term; #nd, on the cther, to
ensure thst the Republic of Kores would gut an appropriste share of
whatever internationally mobile privete capitel was avsilable and
would otherwise have been attracted to competing countries thei were
themselves engaged in establishing EPZs.

*On this point, see aslso (11], pp. 50-51.




2. Role and objectives of EPZs

In its Economic Survey for 1970, the Economic Plannir> Board
of the Republic of Korea 3set out an "Export Promotion Policy™,
introduced during 196S. Some twenty measures were listed, asmong
them the following:

*FPirst, in order to modernize production facilities and to
facilitate mass production:

- Tkree industries (cotton fabrics, woolen fabrics and
raw silk) were excluded from designated export-oriented
industries ...

- A total of $60 million was made aveilable through the
Korean branches of foreign banks to export industries
for procurement of equipments ...

- To facilitate the establishment of free export zones
including Masan, the Law on the Establishment of Free
Export Zone was promulgated on 20 December 1969.

Secondly, in order to strengthen competitive power of
export industries and to increase foreign exchange
esrnings:

- Utilization of domestically produced raw materials was
given financial and administrative support.

Thirdly, in order to widen export markets ... :

- Efforts to diversify export markets were made, devel-
oping new commodities and strictly inspecting export
goods.

Fourthly, in order to strengthen financial sand sdminis-
trative support to export industries:

- Import of rew materials and equipment for export
industries was exempted from customs, and their foreign
exchange earnings were also exempted from internal
taxes. Specisl sccelerated deprecistion was allowed
to promote capital investment of export industries.

- Export-import link system and export subsidy were
sdopted by the Government, and administrative proce-
dures were also simplified.

- Despite tight monetery policy and upper reserve base
limits, as agreed upon with IMP, a maximum financisl
support was given to export financing.

rifthly, foreign exchange credits were extended to develop
designated export-oriented industries and to finance the
convarstion into export industries send the import of
indust - (u! facilities for export industries.”
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The list puts the Masan and Iri EPZs into perspective; they
were clearly estadblished to be part of a packsge of new measures
designed to stimulate exports. At the same time, no specific men-
tion is made of foreign investment in the zones in the Foreign
Capital Inducement Act (law No. 2598, promulgated on
12 March 1973)* - the implication obviously being that investments
made within the zones are broadly within the scope of the Act. 1In
fact, the langusge of the Act, when dealing with the criteria for
granting suthorization for foreign inves’wment, is quite similar to
the language used when outlining EPZ _nvestment criteris, with
emphasis placed on high foreign exchange earnings, lebour-intensive
production processes and transfer of sophisticated technologies.

It appears that the criteria for investment in EPZs are quite
broad, as indeed they are for investment in the Republic of Kores
generally, where, under the terms of the Act, capital is welcomed
which develops "key industries or public utilities™ and which "con-
tributes to the development of the national economy end social
welfara™. The question thus emerges in what way EPZs in the
Republic of Korea can be considered to be "special™? Not a great
desl of attention is paid in official government publications or in
the publications of commercial institutions to tae special nature
(if any) and operation of EPZs, and often, where mention is made,
they are lumped in with industrial estates in general. An BPZ is
indeed an industrial estate, but in the interest of clarity it is
desirable to meintain the distinction.

In the context of the kepublic of Korea, very little is spe-
cial about EPZs. As has already been mentioned, their chief
underpinning is the fecility offered to firms within them to import
inputs duty-free in the expectation that all output will be
exported. But that possibility is also open to other factories in
the country if they are "bonded”, and, in any cese, a customs draw-
back system operates in respect of imported inputs for exports.
Certsinly in the "free export zones generous tax incentives are
provided for foreign-invested enterprises™ ({13], p. 149) - but
they are so provided generally for foreign investors in the
Republic of Kores. There are no extrs tax incentives for firms
establishing in RPZs.

The next benefit claimed for operating in an EPZ is that sll
the sdministrative procedures necesssry for operation of the occu-
pant enterprises can be easily processed on the spot ([13],
p- 151). It would seem, however, that similar provisions exist

®A rovised Foreign Capitsl Inducement Act became effective on
1 July 1984 but the main purpose remains the same. The essential
difference is thet under the old Act s positive list syst.m was
opersted under which foreign investment was permitted only in spe-
cific listed sectors. Under the new and wore libersl Act, there
exists a negative 1list which excludes foreign investment from
fairly limited specific areas of the economy, all the rest being
sutometically epproved. For s summsry of the provisions of the
law, see [12].
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generslly in industrial estates. in answer to the grestion "what
are the advantages of Jocating in en industrial estate?, the
Hinistcy of Pinance writes:

*All the enterprises located in industrial estates
enjoy preferential sdvantages. Plant sites can be easily
purchased or leased at considersbly lower prices thanm in
other areas. Further, various support facilities and
services such as electric power, industrial water, trans-
portation, telecommunication, stevedoring, ead packing
sre provided. 1In addition, these estates offer a full
range of infrastructure end other esuxiliary services such
as a customs office, & bank, a labour office, a quaran-
tine station, end an immigration office ([14), p. 38).

Hence, it appears to be s fair assumption that services pro-
vided in el] estates are similar. No doubt in practice there would
be varistions in the extent of the services snd the efficiency with
which they sre provided; sn extensive study would be needed, how-
ever, to ascertain that. Wwhat, then, remains as specific charac-
teristics of BEPZs in the Republic of Korea? They appesr
effectively to boil down to, on the one hand, the waiving of
certein laws and regulstions, and, on the other, the existence of a
"one-stop™ investuent office:

"The zone functions as e bonded ares where the implemen-
tation of laws and regulations pertinent to foreign
investment, which are normslly applied elsewhere, are
waived or relexed” ((14], p. 38).

"The procedure for asuthorizetion of foreign investment is
simplified and handled at an office in the zone.”*

As to the waiving or relexation of specific laws and regule-
tions, it is not spelled out in detail what exactly this means.
Presumably it is of greatest significence in connection with lsbour
legislation (working hours, trede union activities etc.). The
existence of s cne-stop investment office was frequently commented
on fevourably by firm representatives within the EPZs. 1In practice
it mesns that the potential investor is freed from the necessity of
"making the rounds” of government authorizing depsrtments and
sgencies in Seoul and of departments of local government.

The role and objectives of EPZs in the Republic of Kores mry
be summarized as follows. Both Masan EPZ wnd Iri EPZ were set up
to stirsct foreign capital for export-oriented industries. Their
net foreign exchenge earnings wers expected to be high. Generally
spesking, it was labour-intensive industries thst were attracted,

2gge (14), p. 38. No informetion is available as to whether
the simplification involves asnything more than the hsndling of the
suthorizetion procedure within the zone itself.
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30 that onxe of the other objectives of development - employment
creation - cosld be achieved. To bring in foreign capital various
incentives were offered, but it seems that meny of the incentives
were also available to foreign cepitel locating elsewhere in the
Republic of Kores, and especially in the general industrial estates
which had been in existence since the early 1960s. It is a moot
point as .o how much of the foreign capitel asttracted to the EPZs
would .¢ entered the country in any case, given the history of
dynsmic expansion since the beginning of the 1960s and given the
low wage rates, skilled labour force and relatively stable politi-
cal eaviromment which characterized the country. It may be that,
in effect, pert of the economic rents accruing to the projects
snderteken were lost to the Government of the Republic of Korea
through its provision of redundant incentives.*

The following chapter reviews to what extent the EPZs have
aschieved their main objectives, namely the attraction of foreign
investors, the provision of industrial employment opportunities and
the generation of net foreign exchange earnings.

B. Analysis of selected performance elements

1. The firms: number and sectors

Tables 2 and 3 provide an overview of total investment (for-
eign plus domestic) and the number of firms in the two EPZs, Masan
snd Iri.**x Although 1970 is given as the starting date of Masan,
production aend exports did not effectively get under way until
1971. Iri commenced operations in 1974. In the case of Masan, the
meximum number of firms in the zune, 115, was soon reached, in 1973
(see table 2). Since then, there has Lsen a decline tc 79 in 1985
and 78 in the first half of 1986. Those bare numbers unfortunately
fail to provide s complete picture of the "oncoming” and "outgoing™
firms during the period. Nor is any information available

*Iwo studies explicitly make & cort-benefit analysis of Masan
EP2. Boum Jong <hoe ([15), p. 248) estimated the marginal
benefit-cost ratio to be between 1.24 end 2.34, depending on
sssumptions about the discount rate and the shadow wage rate.
Peter Warr ([16], p. 183) celculated the internsl rate of retura at
from 5.9 to 15 per cent, depending on the wage differential between
inside and outside the zone - effectively, agsin, the shadow wage
rate - and assumptions on the life of the zone. Both results
sppear to be dependent on a number of sssumptions which might or
might not be correct. Moreover, by their nature, calculstions of
this sort do not cdesl with the counterfactual situation: what if
the cspitsl would have come in anyway and gone elsewhere in the
economy?

*AHereafter, unless ceference is made to the contrary, the
'names by themselves reler to the EPZs.
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concernirg the reasons for the withdrewal of firms.® For Iri, the
number of firms continued to grow to 20 by mid-1986, but, agein,
the nusbers of incoming and outgoing firms ere not kanown.

Table 2. NMasan snd Iri EPZs: npumber of enterprises a/ and
cumulative total investment, 1970-1986

Investmant
Number of firms (millions of dollars)
Masan Iri Hasan Iri
Year EPZ EPZ Total EPZ EPZ Totsl
1970 ] - ] 1.8 —_— 1.8
1971 22 —_— 22 5.3 -_— 5.3
1972 70 - 70 36.9 — 36.9
1973 115 —_ 115 82.8 — 82.8
1974 110 1 111 88.9 2.3 $1.2
1975 105 6 111 89.0 3.3 92.3
1976 99 14 113 98.0 5.3 103.3
1977 99 15 114 103.9 6.7 110.6
1978 97 1A 111 111.9 6.7 118.6
1979 94 14 108 115.0 6.9 121.9
1980 8t 12 100 112.9 7.5 120.4
1981 89 17 106 117.2 11.9 129.1
1982 83 16 99 116.2 11.8 128.0
1983 83 18 101 118.2 15.7 133.9
1984 79 19 98 128.2 16.8 145.0
1985 79 20 99 125.9 14.3 140.2
1986 b/ 78 20 98 132.4 17.5 149.9
Soutces: Jong-Nem Kim, n

Export Processing Zopes (Seoul, Ministry of Trade and Industry,
1986), teble 3; and MTI, Administration Offices of tho EPZs.

8/ "Registered” enterprises. See note f to tsble 3.

b/ Az of 30 June for Mesan; as of 31 May for Iri.

*It would, for instance, have beon vslusble to have ascer-
teined whether firms which left the zones did so in order to
locate elsewhere in the Republic of KXores - snd what induced them
to mske that move - or whether they ceased their operations in the
Republic of Korea eltogether. An snslogous statistic - again,
apparently, on which no records ere meinteined - concerns the
number, if eny, of foreign firms that have applied to come iato
the zones but have been turned away for lack of physicel space.
One would like to know whether, if such firms exist, they located
or are deciding to locste elsewhere in the Republic of Kores.
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In curreant velwe terms, cumulative total iavestmeat (forciga
and domestic) in the two zomes combined has incressed year by year,
so that by 1985 it was 54 per cemt greater tham, for iastance, in
1974, the first year of the existemce of the combimed zomes. Row-
ever, ia real dollar terms, cumslative investment has fellem.
Depending on the deflstor used (the CDP deflator or tie wholesale
price index), reel cummlative cepital iavestmeat in the two zomes
declined betweea 30 and 60 per ceat.

The average size of firms, ia terms of imvestmest, has been
and is smell, ranging from $0.24 millioa iam 1971 to $1.5 million ia
1984 and 1986. But ageia, sfter deflating for price movemeats,*
the average size ia real terms hes declined by 55 per ceat.

Table 3, based on statistics availsble at the end cf June
1986, provides a branch breskdown of firms end investments. The
two EPZs display distinctly differeat branch structures, with Masas
being dominated by the electromics and electrical branch and Iri by
the textiles and garmeats branch. Nore specifically, in Hasen
30 per cent of the firms and 58 per cent of investmeat sre im the
electronics and electrical branch, while in Iri textilss and gar-
ments asccount for 17 per cent of the firms and 53 per ceat of
investment. Teking the two zones together, the electronics and
electrical branch ranks first: 25 per cent of the total number of
firms end 52 per cent of totsl investment. Nevertheless, with
metal activities sccounting for 17 per cent and precision machinery
for 9 per cent of all investment, the branch structure of EPZs in
the Republic of Korea is more diversified than that of most others
world-wide.

2. Investment: foreign snd domestic

Tables 4 to 7 present dats referring to investment, foreiga
and domestic, by country and sector. Comparisons ere made between
the structursl pstterns within the EPZs end those in the Republic
of Kores. The emphasis is on Masan, e+ _ae country breakdowm of
investors in Iri is not available.

Teble 4 reflects the following two main festures of the
investment situation in Masen:

(a) Japan is overwhelmingly dominent s a country source of
iavestment, accouating for 83 per cent of the totsal. With domestic
investors of the Republic of Korea genersting 11 per cent** and the
United States of America snother 4 per ceat of oversall investaent,
just 2 per cent comes from further sources.

(b) The share of joint ventures in totsal investment is 16 per
cent. On s branch basis, wmetsl, footwesr snd textiles show the

*Using the wholesale price index.

*%0nly from 1980 onwards were nstionals of the Republic of
Kores permitted to own an occupant enterprise in its entirety
(17}, p. 3.




Table 3. MNMasen and Iri EPZs: firms and investment by industrial branch
(as of 30 June 1986) g/

Investment
——Nusbec of ficms B/ Sthousands of dollecs)
Industrial Mesan 1Iri Hasen Iri
branch | 42 2P Total Percentage EP2 EP2Z Total Pesrcentagse
Electronics and
electricsal 23 1 24 25.3 16 107 1 384 17 492 51.7
Wetal 16 1 ¢/ 17 17.9 22 480 3 501 23 981 17.3
Precision
sachinery ] -- 8 8.4 13 840 -- 13 840 9.2
Textiles and
germents 3 8 16 16.8 S 424 9 184 14 607 9.7 "
Rachinery 4 - 4 4.2 2 039 ~ 2 039 1.4 -
Footwear S - S 3.3 6 543 - 6 343 4,4 >
Noun-metal S 4 g/ 9 9.5 1 319 - 1 319 0.9 !
Leather - -- 9/ -- - 220 2 270 1.5
Stone-processing - 3 3 3.2 - 908 908 0.6
Others A . ) 9.3 4 688 _ 227 __4 93 - e |
Total £/ 77 18 93 100.0 132 440 17 473 149 913 100.0

Sources: Ministry of Trade and Industcey and Administration Offices of Masan and Iri RPZs.

4§/ The Iri figures refer to 31 May 1986.

b/ Operating companies.

¢/ 1In addition, one compan, is preparing to operate.

g/ In addition, one company is preparing to establish in the zone.

As of 31 March 1986, Iri EPZ had five companies in this branch with a total investment of

$2.3 -llllon. of which $1.3 million was foreign-owned capital.

£/ The total number of firms vefers to operating companies, hence the slight discrepancy with
table 3, which refers to registered companies.




Table 4. Nasan EPZ: investment by country, iadustrisl branch and ownership pattern, as of 30 June 1986
(Number of tirms (in parentheses) and thousands of dollars)

Japen Unjted States Qthers —Tatal —_
Industrial Wholly Joint Wholly Joinat Republic Wholly Joint Wholly Joiat
branch forelga ventures Total (foreign ventures Total of Korea (foreign ventures Totsl owned g/ ventures Totsl
Zlectromics and 70 334 128 71 203 1 500 423 1 923 -- - 2 901 2 901 72 054 4 032 76 107
Klectrical {18) (2) (20) (28] (1) (2) (1) (1) (19) (4) (2))
Netal 6 929 8 14} 13 072 - 330 350 6 8%8 - - - 13 87 8§ 693 22 AB0
(3) (3) (10) (2) (2) (4) (%) (7 (16)
Precision 9 983 313 13 136 -- 204 204 300 - - - 10 483 3 I 11 840
sachinery (LY {3) (8] (1) (1) (1) (5) (4) (9
Teztiles - 1109 1 109 - - .- 4 013 - 300 300 4 018 1 409 3 42% '
(4) (4) {3) (1) (1) (3) (3) (8) -
v
Machinery 1 843 - 1 843 - 194 194 -— - - - 1 843 194 2 039 '
(& }] {3 (8%} ) (3 (1) (4)
Footwear 2 430 - 2 430 - 2 A4 2 474 1 639 - - - 4 009 2 474 6 543
3 (3) 1) (1) (1) (4) (1) (5)
Noa-metal 224 - 224 205 - 203 8%0 - 1 319 - 1 319
(3} (8%} ) (%) :3) (3) (5}
Others 3 633 1 004 4 608 - - - - - - - 3 688 1 004 4 688
((}) (2) [V }] — () (2 (8
Totel 93 4350 14 137 109 187 1 70% 3 843 S 550 13 %02 - 3 201 3 201 111 2%7 21 183 132 440
(40) (16) (36) (2) () (8) (12) (2) (2) (S4) (24) (78)

Source: Admimistration Office of Masen EPZ.

3§/ Imcludiag the Republic of Korea.




- 16 -

highest shares of joint ventures (with 39 per cent, 38 per cent and
26 per cent, respectively), whereas in the dominant electronics and
electrical branch only 5 per ceat of investmeal is ia the form of
joint veamtures. On & country basis, Japanese investment is pre-
domizently fullr owsdd (87 per cemt), whereas in the United States
case only a minority is fully United States-owned (31 per cent).
That clearly reflects different attitudes towards the perceived
desirsbility or necessity of baving a partrer from Lhe Repudlic of
Korea.

Table 5 refers to Masen agein end depicts the position ia
Jume 1986 with respect to the proportion of investment held in
various branches by differeamt conuntries. Nost Jepanese investment
clearly is mede in the electronics and electricsl industry (65 per
cent). On the other hand, United States investment is ccacentrated
in the footwear branch (45 per cent). The Republic of Kores has no
investment in the electronics and electrical hranch, holding about
nne half of its totel investment in the metal industry (of small
importance in Masan EPZ to Jepan and the United States and of zero
importance to other countries).

Table 5. Masan EP2: proportion of investment a/ held
in various industrial breanches by country (as of 30 June 1986}

{Percentage)
Industrial United Republic
branch Jepan  Ststes of Kores Others Total
Rlectronics and
electrical 64.9 3.7 - 90.6 $7.5
Netal 13.7 9.9 49.3 - 17.0
Precision
machinery 12.0 3.7 3.6 - 10.5
Textiles 1.0 - 28.9 9.4 4.1
Machinery 1.7 3.5 - - 1.5
Footweer 2.2 44,6 11.8 - 4.9
Non-metal 0.2 3.7 6.4 - 1.0
Others 4.3 _ - -= - 3.5
Total 100.0 100.0 100.0 100.0 100.0
Source: Tsble 4.

8/ 1Including wholly foreign-owmed and joint ventures.

When compering the structure of Masen investment with invest-
ment pstterns throughout the Republic of Kores, it stands out that
the reletive role played by the electronics and electric branch is
much lerger in Massn. This in turn is basicelly due to Jspsnese
investment, which accounts for more then 80 per cent of Masan
investment (but for only slightly more than 50 per cent
nation-wide), end which is very much concentrated in this specific
brench.
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Tables 6 aad 7 preseat s wide renge of statistics from 1970 to
May 1986 om EPZ-related and nstion-wide cumslative investment in
srder to obteim a gemeral pictare of the importamce of the EPZs in
tke econmoxy of the Repudlic of Kcres. Por both Masan and Iri, ste-
tictics ara prezeated for domestic smd foreign investmeat so as to
ascertain Lhe growtd ir the releative importsnce of domestic iavest-
ment in both zones.

In the case of NMasan, during the initizl years of its exis-
teace domestic investment formed 6 or 7 per cent of the total (see
table 6). Prom 1977 omwards, it began to increase in relative
terms, reaching a peak of 28.7 per cent of total investment in the
zome ia 1982. Subsequently, it fell steadily to 22 per cent in
Hay 1986 - a figure somewhere between the 1980/81 proportions.
Since 1981, about one quarter of the cumulstive wvalue of total
investment in Masan has been owned by nationals of the Repudblic of
Kores.

In the case of Iri, the reliance upon domestic cepital from
very esrly Years is even more pronounced. As early as 1975, one
year after the establishment of the zone, 28 per cent of totsl
cumnletive invesiment was coming from nationsls of the Republic of
Korsa. After three successive years of reduced domesti: propor-
tions, an upsurge began in 1979/80 azd continued until at least
May 1986, whea 57.5 per cent of cuamulstive investment was sourced
domestically. Clearly the permission granted in 1980 for nationals
of the Republic of Korea to fully own an EPZ enterprise had an
effect, but whether permission was granted because of s shortage of
new foreign entrants or because of pressure from domestic manufac-
turers who wished to avail themselves of EPZ facilities must, in
the absence of further information, remain a moct point.

Considering the two zones together, domestic investment
Teached 30 per cent of the totel investment in the zones in 1983
snd fell to 26 per cent in May 198S.

Table 7 (penvltimate column) shows the importance of inves-
tment in Massn and Iri together in reletion to total foreign direct
investment in the Republic of Korea. If Masan is considered seps-
rately, it will be seen that in 1970 foreign investment in that
zone constituted 8.6 per cent of total foreign direct investment in
the Republic of Korea (calculated from tables 6 and 7). It reached
s 1970-1985 pesk of 27.3 per cent in 1973. Thereafter its relative
importance steadily declined to 8.9 per cent in 1980 and 3.7 per
cent in 1985. The addition of Iri adds about helf a percentege
point to the Masan proportions. Por instance, in 1974 Masan's
comulative foreign investment slone constituted 22.6 per cent of
cumulative foreign direct investment in the country; the addition
of Iri makes the proportion 23.2 per cent. In 1980 the combined
proportion was 9.4 per cent; in 1985 4 per cent. What this series
reflects is ths increasing sttractiveness of ihe Republic of Kores
in general to foreign cepital; hence, it was only to be expected
thet the EPZs would decline in relative importance.

The final column of table 7 serves merely to underscore the
last comment. Taking together the domestic and foreign capitsl
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Table 7. Relationship between cumulative investment in Mesan and Iri
RPZs and investment in the Repudlic of Kores, 1970-1985 3/

Iri XP2s
Domestic and foreign direct Poreign investment Domestic and foreign
investment b/ plus other net a8 proportion of investment as proportion
Poreign direct capital inflows (= total totsl foreign of total domestic capital
investment b/ domestic capital formation) investment in the country formation in the country
Yeoar (wmillions of dollars) (percentage)
1970 14 2 085 8.6 0.07
197 39 4 011 12.6 0.2
1922 133 ¢ 094 26.2 0.61
1973 2089 9 258 21.3 0.89
1974 36 13 181 23.2 0.69
1975 532 18 498 16.5 0.52
197¢ 60S 25 40s 16.1 0.42
1927 621 35 385 15.6 0.3
1978 799 S0 806 13.1 0.24
1979 906 71 962 11.9 0.1/
1980 1 047 89 95¢ 9.4 0.13
1981 1192 108 811 1.9 0.12
1982 1 380 129 745 6.6 0.10
1983 2 648 153 13 5.7 0.09
1984 2 082 178 246 5.2 0.08
1988 2 399 203 082 4.0 0.07

: Masan and Iri investment from the Administration Offices of the EPZs; total Repudblic of Kores
domestic capital furmation from Economic Statistice Yearbook, 1983 (Seocul, Bank of Xorea, 1983) and
Statistical Bulletin (Seocul, Bank of Xorea) (the current won figures were converted to dollars on the basis of
the exchange rates for the appropriate year from Internations) PFinsncial Statisticg (Washington, D.C., Inter-
national Monetary Pund), before cumulating); total investment in the Republic of Kores by foreign sources from

(Seoul, Ministry of Finance, 1986), appendix 2, p. 97.

4/ Statistics in Lhis tadle are cumulative from 1970.

B/ TForeign direct investment should represent a net concept, that is, net of repatriation of foreign
capital and exports of capital by natlonsls of the Repudblic of Kores. HNowever, the figure used is called
“foreign investment by year" by the Hinistry of Finance and appesrs to be « :entlially a grose concept. Thus,
the importance of Masan and Iri are understated in the table., But irrespsctive of the definition of direct
investment, the domestic capital formation column is correct (since the other net capital inflows effectively
take care of the problem), snd therefore the last column in the table is salso correct.
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invested in the two zones combined, it is f. . to have risen, as a
proportion of total dJdomestic capitel form...on, to a pesk of
0.89 per ceat in 1973, and fallen consistently to a marginal
0.07 per cent in 1985.

3. Exports, net foreign exchange earnings and valwe sdded

In 1985, total exports of Massn end Iri amounted to $890 mil-
lion, the bulk of which ($809 million) was contributed by HMasen
slone. To put that figure into perspective, in 1985 Masan aad Iri
exports taken together constituted 3.1 per cent of totsl menufac-
tured exports of the Republic of Korea; the peak level of their
combined share in the total was 4.3 per cent in 1979.* Jot
surprisingly, the share of Masan plus Iri employment in total menu-
facturing employment of the Republic of Korea was ever lower; it
peaked at 1.2 per cent in 1977 and resched 0.9 per cent in 1985.

As to exports by branch (tables 8 and 9), s strong correspon-
dence to the investment patterns observed above is obvious: MNasen
exports are clearly dominated by the electronics and electricsl
branch (64 per cent in 1985), whereas textiles exports stand out in
the case of Iri (egain 64 per cent in 1985). The export structure
of Iri hes become slightly more diversified in recent yesars, with
textiles losing 10 percentege points betwsen 1981 and 1985, while
both metals and electrical items tripled their relative importance
during those four years, with anmual growth rates of 47 and 44 per
cent, respectively. On the other hand, within Mssan the dominsnce
of electronics and electrical items markedly increased during the
period of 1975 to 1985. However, the item showing the greatest
increase in relstive importance was precision machinery (from 4 to
14 per cent between 1975 and 1985) as & result of a 33 per cent
snnusl growth in current value terms.

Interestingly, in the Republic of Kores - unlike in the cass
of KPZs in most other countries - the zones have not been export
growth lesders. During the period from 1975 to 1985, Masan exports
grew st 17 per cent annually as sgainst 24 per cent for the coun-
try’'s totsl menufactured exports.

Before turning to a closer look at ne%: foreign exchangs earn-
ings, a few definitionsl remarks are in order in view of the often
confused use of value sdded terminology and foreign exchange ter-
minology in the relevant litersture. Por the sake of clerity it is
essential to di'fferentiate between the two concepts, besring in
mind the following:

%A1l output sold sbroad or to firms in the Republic of Kores
is regerded as being exported. The inclusion of the lstter cate-
gory of ssles in exports results from the fact that users in the
Republic of Kores must pay in foreign exchenge for such perts and
components., However, sales of intermediste products by EPZ firms
to other EPZ firms are trested ss domestic sales. For further
elucidation see section C.3 of this peper.
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Table 8. Masan EPZ: exports by industrial branch,
1975, 1980 and 1985
(Percentsage shares)

Industrial Average annusl growth
branch 1975 1980 1985 rate, 1975-1985

Electronics end

electrical 53.4 62.9 64.4 18.8
Perrouas metal 16.7 8.1 7.9 8.2
Non-ferrous

metsl - 0.4 0.4 -
Kachinecy 4.3 1.2 2.7 11.3
Precision

machinery 4.0 12.7 14.3 33.0
Textiles and

garsents 4.8 1.9 2.8 10.3
Pootwear 4.6 6.1 4.5 16.4
Other 12.1 6.7 3.0 1.5

Total 100.0 1:00.0 100.0 16.6

Total as percentege
of manufactured
exports of
Republic of Kores 3.6 2.9 2.8 -

Source: For Masan EPZ, HNinistry of Trede and Industry; for
tkte Republic of Kores, Economic Planning Board, Major Ststistics of
the Koresn Economy, 1986 (Seoul, 1986).

Table 9. Iri EPZ: exports by industrisl branch, 1981,
1983 and 1985
(Percentage shares)

Industcisl Average annusl growth
braach 1981 1983 1985 rete, 1981-1985

Textiles 73.8 65.8 63.6 6.8
Leather 19.0 22.5 21.9 14.8
Netals 0.6 1.4 1.9 47.1
Electrical 3.2 6.8 9.2 44.3
Stone processing 3.3 2.4 ) 11.2

Total 100.0 100.0 100.0 10.8

gource: Ministry of Trade and Industry.
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(a) Net foreign exchange earningr are the sum of wages,
rents, services and dnmestic raw msterials (material inputs);*

(b) Value sdded is the sum of factor costs, that is, wages,
rents and profits;

(c) Hence, aslbeit largely overlapping (wages and rents are
part of both net foreign exchange earnings and value added), the
two concepts are not identical. For instance, value added in pro-
duction incresases slong with higher profits without, at the same
time, increasing net foreign exchange earnings. In turn, a higher
utilization of domestic raw materials results in higher net foreigan
exchange earnings without heving any effect on factor costs and
hence value added.**

The above definitions permit a quantitative asnalysis of the
EPZ's net foreign exchange earnings, domestic raw materials ratio
and value added ratio, and thus a first crude measure of the megni-
tude of their interactions with the domestic economy.

In the case of Masan (see table 10) in particular two signifi-
cant observations can be mede. First, the share of net foreign
exchange esrnings in total exports went up sharply within only
5 years, reaching 49 per cent in 1976. This share is conspicuously
high when seen in terms of international EPZ experience. However,
since then the share has more or less stagnated. After s pesk in
1982 (which brought the figure up to 54 per cent), it went down
again to approximately its 1977 level. The same holds true for the
ratio of value added to gross output, which, after having resched
higher values in the initiasl years of Masan's operstion,*** gtood
at 14 per cent in 1977 and, following minor fluctuations, agein in
1985. The oversll impression thus emerges that Mssen went through
s highly dynamic esarly phase in terms of cresting domestic link-
ages, but since 1977 there has been hardly any perceptible increase
in the relevant indicators.

The evidence in the case of Iri (see table 11) is distinctly
different. WNet foreign exchange earnings were relatively high in
the beginning (48 per cent in 1977, 55 per cent in 1978), but have
since shown a downward tendency which brought them to only 39 per
cent ir 1985. Agsin quite contrary to the Masan experience, the
vaslue added ratio has consistently gone up, resching 21 per cent in
1985, %xxx

*Theoretically, non-repatriated profits would have to be
included as well, wheress saleries of expatriate steff accruing
abroad would have to bs excluded. Owing to lack of information,
those sspects have been neglected in the present study.

*ANeedless to ssy that this aspplies only in s gceteris pearibus
souse,
#*%2This implies that non-factor inputs have subsequently been
growing more repidly than exports.
xA%2Dyring the period 1977-1985 it aversged 15.2 per cent, whilo
in Masan over the same period the average ratio was 11.7 per cent.
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Table 10. Masap EPZ: naet foreign exchamge earnings
and value added ratio, 1971-1985

t fo exchange ¢ s Velue added as
Billions Perceatage proportion of gross
Year of dollars of exports (percentage)
1971 0.2 22.2 22.2
1972 3.0 30.9 20.6
1973 25.9 36.8 23.0
1974 70.1 38.6 18.1
1975 72.0 41.2 17.6
1976 149.1 49.2 11.9
1977 180.9 49.2 13.9
1978 251.2 51.8 9.0
1979 311.0 51.8 12.3
1980 333.0 3.0 10.2
1981 371.6 53.4 10.8
1982 324.5 $4.0 14.0
1983 373.7 52.9 12.1
1984 444.0 50.5 9.6
1985 412.6 51.0 13.7

Source: Calculeted from data provided by Massan EPZ
Administration Office and the Ministry of Trade and Industry.

Table 11. Iri EPZ: net foreign exchange earnings
and value added ratio, 1977-1985

Value added as pro-

Millions Percentage portion of gross output
Year of dollers of exports (percentage)
1977 8.9 47.8 7.0
1978 18.5 $4.9 8.5
1979 18.2 42.8 8.9
1980 19.4 42.1 14.5
1981 21.8 40.8 17.4
1982 22.4 39.2 18.4
1983 23.3 37.6 19.5
1984 30.2 40.4 21.8
1985 31.2 38.8 21.1

H Calculeted from date provided by 1Iri 1BPZ
Administration Office and the Ministry of Trade snd Industry.
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C. Crestion of linkages with the domestic economy

Followiag the precediag broad overview of the perforrance of
RP2s in the Republic of Kores, this section focusses on the empiri-
cal evideace available comcerning the scope and the nature of
liakages that have desn established between enterprises located
within EPZs and the domestic economy of the Republic of Korea. The
two mein types of backward linkages, namely wtilizstioa of domestic
raw material iaputs and subcontracting asrrangemeats wvith domestic
firms, sre imvestigated in more deteil. This is followed by »
brief sectiom on sales in the domestic market by BPZ firms (which
may be considered & forward liamkege). Finally, the gquestion
whether 1linkages have been policy-induced or market-induced is
looked into.

1. DUtilization of domestic rew msterisls*

The enclsve character of EPZs is an established topic im the
relevant 1i:.rsture. In fact, it has been demonstrated time and
agsin that EP2Zs tend to remaic isolated from their hinterland
becsuse of s distinect praference of EPZ-based companies for
sourcing their raw materials from abroad, often by means of intra-
firm tramsactions. As will be shown below, the EPZs of the
Republic of Korees provide an exception to this traditionsl pattern
at least as regards the degree of backward linkages that have been
created.

Firms both in Masen and Iri EPZ have substantially expanded
their domestic sourcing links within s relatively short period of
time after the establishment of the zones (see table 12).

In the case of Massn EPZ, the share of domestically supplied
rav meterials in totsl raw materisls used surged from 3.3 per cent
to roughly one quarter (24.4 per cent) within just four yesrs. 1In
the second half of the 1970s it further incressed to reach more
than one third by 1979. Since then, the share has remained st thst
level with minor fluctustions (reaching a peak level of 35.8 per
cent in 1982).

AThe term "domestic raw materials” is used here in asccordance
with date provided and definitions spplied by the EPZ Administra-
tion Offices. This implies two importsnt qualifications:

{s) Raw materisls are meant to encompass slso parts and com—
ponents;

(b) “"Domestic™ in fact means "non-imported”, in other words
rew materials supplied by other EPZ firms have been regsrded ss
being domestically supplied. It is this broad concept of domestic
sourcing that the figures presented in this section refer to. 1In
section C.3, domestic sourcing proper and intra-EPZ sourcing will
be looked at separately.
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Table 12. Masan and Iri EPZ: indicators of utilization
of domestic raw meterials, 1977, 1975 and 1979-1985

Share of domestic raw Share of domestic raw
materials in export value materials in totsl raw materiasls
Year Nasan Iri Masan Iri

1971 2.2 - 3.3 -
1975 17.3 - 24.4 ..
1979 24.0 22.8 33.8 28.6
1980 22.8 .. 33.0 .o
1981 21.7 21.5 32.7 28.2
1982 23.7 18.3 35.8 24.5
1983 22.0 31.3 32.9 34.8
1984 22.3 29.9 31.4 35.5
1985 22.0 28.4 32.3 34.0

Source: Calculsted from data provided by Masan and Iri EPZ
Administration Offices.

A similar development must have taken place in the case of Iri
EFZ, ealthough corresponding data for the first years of operstion
are not avesilaeble. Again, it took only four years until the
domestic share in total raw materials resched the significant level
of 28.6 per cent. As in the case of Masan EPZ, s certsin satura-
tion point appears to have been reached after a bjt less thsn s
decade of operation. With 34 per cent the 1985 share was slightly
higher in Iri. Wituin a narrow range of deviation, however, both
zones have shown & very similar performance in this regerd.

As is to be expected, various industrial breaches displey
distinct differences in their input sourcing bshaviour. A branch
breakdown of data on the domestic share in total raw materials is
only svailable for Masan EPZ (see taeble 13). It shows that the
manufacture of footwear and of ferrous metal products rely to the
largest extent on domestic supplies of raw materials; their domes-
tic raw msterials ratio stood st 69 per cent and 77 per cent,
respectively, in 1985. At the other end of the spectrum, it was
the non-ferrous metals branch (8 per cent) and the msnufacture of
precision machinery (16 per cent) which had the lowest ratios in
that regard. Textiles and garments showed & ratio of 37 per cent
in 1985 - which put it above the average for sll Masan EPZ com-
panies - following, however, e significantly lower value in 1984
(19 per cent).

With regard to domestic sourcing trends over time, two
developments stand out. Whereas both in electronic and electricsl
goods snd in genersl machinery the domestic raw materials ratios
went down, the opposite is true for precision machinery. The
ressons for those trends could not be sscerteined. They may, how-
ever, be indicative of, on the one hand, increasing competition
from externsl suppliers of chesp standard electronic and electrical
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components, or, omn the cther, an emerging capability of suppliers
of the Republic of Korea to produce the more sophisticeted compo-
nents required in precisioa mechinery manufacture.

Table 13. NMasan BEPZ: domestic share in totsal raw meterials,
by iadustrisl bramch, 1980 and 1983-1985

(Percentage)

Industrisl Domestic share ip total rav materisls
branck 1980 1983 1984 1985
Electroaic

and electrical 33.0 29.0 29.0 29.0
Ferrous metals ) 65.0 61.0 69.0

) 40.0

Non-ferrous metals) 19.0 18.0 8.0
Nachinery .- 43.0 5.0 34.0
Preciston

machinery 9.0 11.0 16.0 16.0
Textiles and

garments 33.0 31.0 19.0 37.0
Pootwear 70.0 75.0 81.0 77.0
Other 29.0 31.0 42.0 41.0

Total 33.0 32.9 31.4 32.3

Sources: For 1980: Peter C. Warr, "Kores's Mssan free export
zone: Dbenefits and costs”, The Developing Economies., vol. 22,
No. 2 (1984), p. 175; for 1983-1985: cslculated from data provided
by Massn EPZ Administration Office.

Table 14 builds upon dats presented by Young Koo Boha (([18°,
p- 195) on the domestic sourcing behaviour of foreign compenies in
the Republic of Korea in genersl end compares the backward linkeges
found for Mesen with those for the country as s whole. As the
country-level dats sre availsble only for the period of 1974 to
1978, the compsrative exercise unfortunstely haes to be limited to
those years.

Considering first the most direct linkage effect, namely the
share of domestic raw meterials in totsl production value, it can
be sesn thet this share incressed relatively steadily bdoth for
Nesen EPZ firms and for foreign firms country-wide, from around
15 per cent to more theam 20 per cent. The iatriguing point, how-
ever, is that the HNassn linkege restios were consistently higher
then those for the netionsl sverage, in 1977 by ss much as 58 per
cont. [Exactly the same pattern can be observed for the second
linkage indicator used, that is, for the domestic share in total
rew materials.
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Table 14. Comperisoa of domestic raw materials stilizatioa by
Masan EPZ and foreiga companies in the
Republic of Korea, 1974-1978

Item 1974 1975 1976 1977 1978

Percentage share of domestic
raw materials ia prodection

valse
(1) For Masan EPZ 15.2 17.3 21.0 24.2 22.4
(2) Por foreigs firms 14.9 13.3 15.6 15.3 20.7
(1)7(2) x 100 102 130 135 158 108

Percentage share of domestic
raw materials ia totsl raw

materials
(3) Por Masan IPZ 22.0 24.4 30.0 33.4 31.1
(4) Por foreign firms 18.1 17.3 21.2 22.3 30.0
(3)7(4) x 100 122 141 142 150 104

: Calculeted from dats provided by Massn REPZ Adminis-
tration Office and from Young Koo Boha, "Direct foreign investment

in Kores™, in Porejga Trade sad Investment: Economic Development
in the WNewly Industrislizing Asjas Cowntries, W. Galensom, ed.

(Madison, Wisconsin, University of Wisconsin Press, 1985), p. 195.

At first glance, this appesrs to be s surprising finding in
view of the general enclave nsture of RPZs. Several explanstions
mey be offered. FPirst, and most obvious, the braach structure of
investment within Masan EPZ is distinctly different from the over-
all branch structure of foreign investment im the country:
slectronics sccounts for slmost 60 per ceat of investment within
Nasen EPZ, but for less then 20 per cent of nation-wide foreign
investment in manufacturing. At the seme time, foreign investment
in the chomicels industry is the most importent aeres at the
netional level, yot it hes remained insignificant in NMesan BEPZ.
Civen thet different industries very in their propensity to esteb-
lich links to domestic suppliers, this structursl factor may help
to explain the evidence to some degree.

Secondly, the industrisl agglomeration in Mssan EPZ may have
been of influence. It appesars reasonable to sssume that the high
industrisl comcentration ia general, and the specific branch focus
in perticular, sttract small and medium-scale suppliers by offering
thea a dig enough market to specislize in parts and components pro-
duction.

Thirdly, it msy also be the case that either individusl firms
in Masan EPZ or the EPZ Administretion Office have actively pro-
mot:4 the establishment or stimulation of domestic industries
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designed specifically to supply imputs to EPZ firms. Nowever, mo
specific information is available oa thet poiat.

Whatever the exact explamstiom, the figures tekea at face
value show thet in the Republic of EKorea EPZ compamies mot oaly
maintain substantisl liskages with domestic suppliers of imputs,
but im this regard even outcompcte foreign compenies as a whole.*

2. Subcomtracting arrangements

Sooa asfter the establishment of Massm RIZ in 1971 it became
obvious that EPZ firms were interested mot oaly ia the domestic
sosrcing of meterisl impats, but imcressingly also im the pertisl
subcomtracting of production to domestic firms. While the exact
origin of the subcontracting system in Masan appeers to be wakmowm,
the practice obviously grew from the earliest yesrs of the EPZ.
This may partly be explained by the extremely favowrable conditioas
for exports of the Republic of Kores which coincided with the EPZ’s
establishment. VWorld trade was expanding rapidly in the years
immedistely preceding the first oil price incresse of 1973. 1Ia
that situation of booming markets, the newly established Nasan
firms found it impossible to meet all export orders and the prec-
tice developed, with official approval, of srranging for some of
the simpler work to be done outside the zone. As s reflection of
that trend, the 1971 FPree Export Zone Law under which Masan EPZ had
bcen established wes revised in 1973 to include detailed regula-
tions on the preconditions end orgenization of the so-cslled
outzcae processing, in other words, subcontracting srrangements.
That was now to be sllowed under the following conditions:

(a) The process of manu actiring mede its use essential;

(b) The pertisl processing outside the EPZ did not exceed
30 per cent** of the totsl manufacturing process, calcalated in
terms of production costs;

(c) The goods processed or produced by the outzone asctivity
were components or intermediate products for production processes
finalized in the EPZ.

Subcontracting historicelly hes formed and still forms to
large extent an essentisl part of the Japsnese industrial struc-
ture. It seems clear that the advantsges which have led to its use
in Jepan sre also perceived to exist in EPZ out-processing arrange-
ments. Por instence, o firm inside the zone can operate with a

*This result is not necessarily invelidated by the information
provided in section C.3 on the significance of intre-EPZ trans-
sctions which are statisticslly included among domestic supplies.
Foreign firms outside the EPZs may slso be expected to rely heavily
on inputs from other foreign compenies. The exact degree to which
this is the case is unknown, however.

A%Recently this has been incressed to 60 per cent.
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standerd-sized leabour force ead cen utilize ouwtzome processisg to
meet swdden increases of ovders. Ia addition, & firm withia the
zome cam comceamtrate its capital, spece and expertise on the more
complex aspects of prodection and meke optimem wse of its resources
by subcomtracting the more stamdard, simpler processes.

As far as the “eatrusted™ firms* outside the zome are coa-
cerned, they may operate eatirely toc satisfy demamds of the
"trusted™ fira withia the zome, in which case they sre effectively
subsidiaries. Or the relationship mey be evea closer with the
entrusted firms being a braach of the trusted firm. A third possi-
bility is that 20 permeneat structural relationship exists, bet
that the eatrusted firm stends ready to execute orders from time to
time for the trusted firm end makes its own arrangemeats for
increasing or decressiag its labour force, trensportatioa, purchase
of supplies etc.

What, then, has been the order of megnitude of outzone pro-
cessing? Does it represect a significant linkage factor? The
situation in Masan EPZ is well documented and is enalyzed in more
detail below (see tesble 15).%*

A vemarksble increase in the number of entrusted firms took
place from 1978 to 1985. 1In 1978 there were 99 firms outside Nasas
EPZ allowed to perform subcontracting work for EPZ-based firms. By
1984 the uumber had more than doubled to 252; in 1985 it dropped
back to 193. However, the number of orders more than doubled
between 1978 and 1985 and the value of orders tripled im curreat
prices. Properly deflated, the reasl growth in the vaslue of orders
reached 38 per cent - a rate of incresse of 4.7 per cent per annum.

The finel column of table 15 shows the outzone processing
ratio, defined as labour payments to entrusted firms es a propor-
tion of total labour payments by RPZ firms. This rastio rose from
12.6 per cent in 1978 to 21.4 per cent in 1985, implying that in
1985 for every $1 spent on waeges in Masan $0.21 was spent on wages
by subcontrecting firms outside Masen.

From teble 16 it emerges that the share of outzone processing
employment in total Masan EPZ employment was 25.7 per ceant in
1985. 7This was 4.3 percentage points higher than the wage-based
outzone processing ratio, indiceting lower wages being paid to
outzone workers. Noreover, table 16 provides insights into the

*In the terminology used by Masan EPZ, a “trusted” firm is o
firm within the EPZ that is given permission to arrange for some of
its manufacturing processes to be undertaken outside the EPZ. An
"entrusted” firm is the firm outside the EPZ permittedi to produce
on behalf of a trusted firm, including the processing of duty-free
inputs.

%xDatea aveilability is less comprehensive in the case of Iri
EPZ. However, the value of Iri's outzone processing orders in 1985
was only 7 per cent of the corresponding value in Masen.
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subcoatractiag "inteasity” of differeat indeustrial braaches. It is
seen that the menufacture of electromics aend electrical goods
sccouats for slmost two thirds of sll outzome employment (as s
result of its predomimance in the EPZ), whereas the production of
textiles and garmests exhibits by far the highest propeasity to
engege in subcomtrscting. On the whole, slmost 7,500 persoms were
employed in owtzome processiag om Masan EPZ ocrders.

Table 16. Masan EPZ: employmsat effects of outzome
processing by industrial bramch, 1985

Share of outzone

Number of Nzaber of processing employ-
employed employed meat in Masan RPZ
Industrial in Hasan in entrust.d employment
braach EP2 firms (perceantage)
Rlectronics and
electrical 17 926 4 821 26.9
Perrous metals 960 148 15.4
Noa-ferross
metals 198 14 7.1
Machinery 456 6 1.3
Precision
machinery 3 982 1 012 25.4
Textiles and
gernents 775 472 60.9
Footwear 3 608 763 21.1
Other 1 078 225 20.9
Totsl 28 983 7 461 25.7

: Administration Office of Mesan RPZ and Ki-Suk Lee,
"Hidden effects of Masan EPZ on regionsl spatial structure” (Seocul,
Nationsl University Department of Geography, 1985) (mimeo), p. 8.

Two further cheracteristic features of outzone processing have
been determined by recent resesrch [19] on the regiornsl economic
impact of Nasan EPZ:

(s) The entrusted firms tend to be small-scalm enterprises.
In 19835, 62 per cent of all entrusted firms had less than
50 employees, another 30 per cent less thsn 200 employess;

(b) As to locstion, 34 per cent (1985) of entrusted firms
were to be found in Masan City, 52 per cent in urban sress nutside
Mesen City and 14 per cent in rurel aress of the country. Further,
i was found that 74 per cent of total employment induced by Masan
EPZ orders was accounted for by non-Nasen Ci‘ s sreas.
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Masan EPZ firas have obviously distributed their outprocessing
orders widely over the Repudblic of Kores. Orders which they gave
to arsas outside Magan City gemerated employment of 2,400 in 1985.
Thus one of the comclusioms to emerge onm the topic of outzome pro-
cessing is the widespread nstion-wide interrelstionships having
been esteblished between Masan EPZ firms asnd their subcoatracting
pertaers. It is expected that subcoatracting will continue to grow
if investment incresses in Masan EPZ. Demands are already being
mede for a simplificetion of the relevent administrative proce-
deres. Those demands mesy be expected to meet with a positive
response from the Government, in whose view outzone processing “has
accelerated the vse of local raw materials esnd absorption of the
urban and rursl labour forces without eny additional movement of
the population™ ([19), p. 4).

3. Sales to the domestic market and intra-EPZ sales

It has slready been noted that domestic sales and purchases of
EPZ firms, as defined in the aveilable statistics, also include
those transactions taking place between different EPZ firms.* It
will be shown below in detail that intra-EPZ transsctions have
assumed sgignificant orders of magnitude and have to be accounted
for properly when discussing the linkage issue.

For the sske of clarity, this section first reviews domestic
sales proper (referred to as "sales to the domestic market”),
before then turning to transactions between EPZ firms (referred to
as "intrs-EPZ sales” or "intrs-EPZ purchases™, as appropriste).

Sales of part of EPZ production to the domestic market may be
regarded as o forwerd linkege. Originally such sales were not
envisaged; sll EPZ output was to be for export. But over the years
some relaxstion of official policy has occurred, end firms are now
allowed to sell to the domestic market up to 30 per cent of their
previous year's exports. Frequently, however, it is only com-
ponents that may be sold locally snd not the finished products.
Nevertheless, all industrial branches in Msssn EPZ availed them-
selves of the possibility of selling in the domestic market in 1985
and 1986 (see table 17).

In practice, ssles to the domestic market represent but a
marginel share of the totel value of production of Masan EPZ. 1In
1981 they amounted to $1.9 million or some 0.3 per cent of total
production velue; in 1985 the figure hed risen to $4.6 million
(0.6 per cent). It may be observed, however, that .}~ growth rate
of ssles to the domestic market was quite high duriug the period of
1981 to 1985, resching 25 per cent per annum in current velue terms.
As to the brench composition of the sales, it is cleer from table 21
that engineering end metel industries in general, and electronics
snd electrical {industries in particular, eccount for the msjor
share, whereas textiles and gsarments and footwesr rely slmost
exclusively on exports. This psttern indirectly confirms the
predominance of components in seles to the domestic market.

2These may be located either in the same or in different EPZs
in the Repudblic of Kores.
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Table 17. HNasen EPZ: sales to the domestic market by
industriel branch, selected years
(Thousands of dollars)

Industrial braach 1981 1683 1985 1986 s/
Klectromics aand

electrical 487 1728 2 582 2 215
Ferrous metals 72 80 113 351
Non-ferrows metals 90 372 333 398
Hachinery 1 136 1 222 791 671
Precision

machinery 6 309 37 718
Pootwear - - 15 17
Toxtiles and

garments - 9 63 2
Others 116 262 358 334

Total 1 907 3 981 4 626 4 706

Source: Administration Office of Masan EPZ.
8/ To the end of July.

A ful! sccount of the destination of sales from Mesan EP2
firms is given in table 18. From the tsble it emerges that since
1977 some i4 per cent of totel production was not directed to
export markets; the non-export share pesked at 20 per ceat in
1982. As data available for the years 1981, 1983 and 1985 further
indicate, those sales went almost entirely as intermediate inputs
to other RPZ firms where, for statisticel purposes, they are
regerded as being domestically supplied inputs. The implications
of this will be discussed in the following section, which provides
s summary view of the linkages rreated by EPZs of the Republic of
Kores.

Table 18. Masan EPZ: production and destination
of sales, 1971-1985
(Thousands of dollars)

Non-exports
Percentage Domestic Share of
of produc- wmarket other ZPZ

Exports Value tion share firms
857 - - - --
9 739 - - - --
70 374 - - - -—
177 7182 3 765 2.1
169 415 S 388 3.1
285 716 17 285 5.7
347 076 20 842 $.7 .o
416 374 68 415 14.1

continued




Table 18 (contimued)

Non-exports

Total Percentage Domestic Share of

produc- of produc- wmarket other EP2
Year tion Exports Value tion shere firms
1979 600 558 512 957 87 602 14.6 .. .o
1980 628 100 538 285 89 815 14.3 .. .e
1981 696 341 592 793 103 548 14.9 1 907 101 641
1982 601 342 489 198 112 144 18.6 .. .o
1983 706 537 563 778 142 759 20.2 3 981 138 778
1984 878 601 739 472 139 129 15.8 .. ..
1985 809 319 698 007 111 312 13.8 4 626 106 686

Source: Administration Office of Masan EPZ.

4. Structure of linkages: s ¢. _.ary view

To asrrive at a summary view of the scope and structure of
linkage creation, & closer look is taken below at the composition
of the value of production in Masan EPZ. The yesr 1985 has been
taken for this exercise, as it is the letest year for which all the
deta required are availeble. However, that particuler year masy be
teken es fairly representative of the structure of production in
Masan EPZ in recent years.

Figure I provides s breakdown of the 1985 value of production
($810 million) in two different respects: it shows how the pro-
duction was genersted and to which markets it was directed. The
following conclusions emerge.

The value sdded ratio, that is, the share of value added in
the total velue of production, stood at 13.7 per cent, indicating s
relastively low degree of industrisl processing. Wages slone
sccounted for 9.9 per cent of the production vaslue, profits end
rents for another 3.8 per cent.*

The domestic raw materisls ratio, thet is, the share of
domestically supplied raw meterials in the totsl value of produc-
tion, reached 22 per cent when spplying the broad definition which
includes intra-2P2Z purchsces (13.2 per cent). Raw msterisls sup-
plied from outside the EPZ slone accounted for 8.8 per cent of
production valus. It appears to be s moot point whether intrs-EPZ
purchases should be regsrded ss domestic supplies or not. On the
one hand, they tend to perpetuate the enclave nature of EPZs rather
than fulfilling the expectstion of linkages leading to economic
spread effects. On the other hend, intra-EPZ purchases do generste
additional domestic value added if the slternstive were to import

AThe share of rents slone resched a negligible 0.2 per cent.
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the same raw materials from sbroad. 1In addition, rav materials
supplied from outside the EPZ may also have & high import content,
which would tend to further blur the distinction between domestic
supplies in a narrow snd in a broad sense.

The local content ratio, that is, the combined share of wages,
rents, services and domestically supplied raw materials in
production value,* reached 50.4 per cent, largely as a result of
the high importance of services, which alone accounted for 18.3 per
cent of the production value.

As to the destination of sales from Mesan EPZ in 1985,
figure I shows that 86.2 per cent were exported, 13.2 per cent were
sold to other EPZ enterprises, and 0.6 per cent reached the market
of the Republic of Krrea.

Figure II throws more light on the changing role of intra-EPZ
purchases over time. It can be seen that during the period of 1975
to 1985 the share of imports in total raw materials remsined fairly
stable in the range of 65 to 70 per cent, and accordingly, domes-
ticelly supplied raw materials accounted fcr 30 to 35 per cent of
the total,

However, substential and quite errstic changes took place with
regard to the sources of domestic raw materials. Up to 1977, the
share of intrs-EPZ purchases in cotal raw materials was be_ow 10 per
cent; in 1978 i* mcre then doubled to 19.5 per cent within just one
year. With the exception of 1982 and 1983 (when it further
increased to approximstely 30 per cent), it remsined st a level of
around 20 per cent. The obvious conclusion to be drawn is that in
1978 a drastic shift in sourcing behaviour must have tsken plece in
favour of EPZ-based firms and at the expense of Republic of Korea-
based suppliers. No information about the nsture and the
determinants of that shift is svailable. It is conceivable, how-
ever, that supplying companies (or just one big supplier) of the
Republic of Korea relocated their production from outside to within
the EPZ. Whatever the reasons, the significant and changing role of
intre-EPZ transactions in itself i: an importent finding which in

*This definition of the local content ratio is besed on the
following counterfactual sssumptions necessitated by the lack of
further data:

(8) All wages nave been included, thus neglecting the role of
expatriate labour;

(b) All profits have been excluded, thus neglecting the role
of reinvested profits;

(¢) Only direct effects have been taken into sccount, thus
neglecting the import content of domesticelly supplied raw mate-
rials which (st least in the case of those supplied from within the
EPZ) can be expected to be very high.
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Figure II. Massn EPZ: composition of raw materials

used, 1975-1985
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in the pest has received hardly any sttention st all in the rele-
vant literature. PFurther research would be required, howver, to
determine the following:

(a) The intensity of intra-BPZ transactions: are only e
smell number of compenies involved or has s dense network of
intra-EPZ transactions been estsblighed?

(b) The branch origin of intra-EPZ transactions: aere meny
branches involved or ere they confined to electronic components?

(c) The generation of intre-EPZ transactions: have they
developed in an unplanned or planned manner? In the latter case,
was it more by complementary foreign investment or by pclling
Republic of Korea-suppliers into the EPZ?

To sum up, it has been shown thst the very high domastic share
in totsl raw materials of Masan EPZ (32.3 per cent in 1985) must
not be equated with linkages having been crestsd between EPZ firms
snd firms locsted outside the EPZ. The latter supplied only
12.9 per cent of all raw meterials in 1985. Put into & regionmsl
comparstive perspective, this share stands oul, however, as being
conspicuously high: in Sri Lanka's Katunsyake EPZ the domestic
shire in total rew materials resched 4.9 per cent (1978-1985); inm
the Philippines the corresponding figure was 0.6 per cent for the
Baguio EPZ and 4.1 per cent for the Mactan EPZ (both figures for
the period of 1981 to 1985);* for eli EPZs in Mslaysia teken
together, just 2.9 per cent (for 1980 to 1982) of all raw materials
were supplied from domestic firms outside the EPZs end another
5.7 per cent by way of intra-EPZ purchases.*®

5. Linkage determinants: policy-ipduced or market-induced?

In the preceding sections it has been demonstrated thet EPZs
in the Republic of Kores have established significant linkages with
the domestic economy, though only to s minor degree with domestic
firms outside the EPZc. Yet they clearly represent en exception to
the general rule of EPZs being slmost entirely dependent on
imported raw materials.

In general, BPZs both in the Republic of Kores and elsewhere
sre characterized by e bias in favour of import-intensive opera-
tions, and EPZ-based firms show s preference for buying materisl
inputs from their perent compsnies asbrosd, unless they can buy
locslly products of the same quality stendard and at interna-
tionally competitive prices. To the extent that local suppliers
meet those conditions, thers is no resson to believe thaet EPZ-based
firms will not tske advantage of local supply. Not only sre there

AFigures for Sri Lenks end the Philippines have been taken
from UNIDO studies. They presumably even include small amounts of
intre-EPZ purchases.

#%Calculated from dats given in Warr (20]), p. 39,
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some traasport cost edvantages, bst tie very act of esteblishing
contacts with domestic firms can lead to & growing involvemeat ia
the domestic economy, with the prospect of beimg allowed to sell as
increasing proportion of ocutput ia the Republic of Korea in fwture.

Industrial production in the Repwblic of Koree has become
increasingly competitive at the intermstional level. In 2987 the
country's estimated current asccount swrplus was $10 billion. As
from 2 Janwary 1989 the country will mo lomger receive special
treatmeat uander the gemeralized system of preferences in the United
States. The sppreciation of the yem since 1986 has farther comtri-
buted to meking goods of the Republic of Korea more competitive
internationally. Nore thaa aaything else, it is this growing com-
petitiveness and the incressing industrial sophisticstion that have
induced EPZ firms to use more materisl inputs from suppliers ia the
Republic of Korea.

Thet coaclusion was borne out by & number of firm-level
interviews carried owt in Masan and Iri in the context of this
study.® The case-studies clearly revealed that in no case did
management suggcst that its decision on the domestic-imported mate-
rial imputs ratio was governed by anything other than commercial
principles. If the domestically produced inputs were priced rcom-
petitively with overseas sources of supply snd if the products were
of sufficiently high quality then eall firms indicated perfect
williagness to buy locally. In fact, some firms were even willing
to give a certein margin of preference to inputs produced in the
Republic of Korea - possibly in order to estadlish long-term com-
mercial links with industry in the Republic of Korea which might be
useful in the future, or possibly also to indicate to the Govern-
ment that they were “responsible™ companies. Indeed, a few
companies pointed out that they were buying locally produced compo-
nents even though the gquality was slightly inferior to the
previously imported variety. That had caused productivity to
decline becasuse of higher rejection rates, but the impression left
at the interviews was that this was being tolerated temporarily,
and that efforts were being made to help suppliers improve quality
control.

None of the interviewed firms seemed particularly interested
in selling on the domestic market, presumebly becsuse export sales
were buoysnt and, frequently, foreign merketing wes arrenged by the
parent company. The impression created was thst while firms
welcomed the incressingly liberal attitude of the Government in
permitting domestic sales, they were as yet only willing to "sound
out” the market snd to estshlish & small niche which could possibly

XNo attempt was made to select a statistically significant
semple of firms. Selection was governed by en sttempt to identify
firms in e range of industries and by the willingness of company
management to be interviewed. The Administration Offices of the
two EPZs aere particularly thanked for their assistance in the
selection of firms and in the practicel arrangements for the
interviews.
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be extended in the future. One firm (is the garmeat iadustry)
expressed no interest at all ia the domestic market because the
firm's products would be treated as foreiga products so far as the
Republic of Kores was concerned, thus mekimg them subject to a high
tariff end comsequentiy wuacompetitive with the domsstically pro-
duced goods.

In mo isstasce did e firm suggest that eay pressure was
brought to besr o it by the Coverameat of the Republic of Korea or
the zome adaimistratioa to purchase material impeuts locally.
Rather, the GCovermment has “eacouraged™ firms ia the EP2Zs to do
80. It has reslized, semsibly, that it casmot compel sa EPZ firm
to bey locally, yet firms are under mo illusioas asbout the Covera-
meat’s desire for them to purchase local impets. Japenese firms ia
particuler, which comprise the majority of those in the EPZs, are
well awsre of the sdvanteges in their home couatry of following
goverameat guidance.

To swm wp, all the iadications are that while it is s policy
objective of the Covermmeat of the Repsblic of Kores to emcosrage
EPZ firms to use local materials, there has been no directive to do
so, mnor has any subsidy or other policy imstrement specificelly
tailored to EPZ firms been used to make effective that encourage-
ment. Local sourciasg has been brouwght abowt largely by moral
ssasion on the part of the Covermment (and of the zone sdaimistra-
tion) aend commercial ressoning (inclwdimg expected losg-ters
benefits) on the part of the EPZ-based firms.

Howaver, there do sppeer to be st least two general ecosomic
policy measures thst may have stimulated the use of locel material
inputs:

(e) In '979, the Government established s Machinery Pwrchase
Yend to finsnce the procurement by private business of mschinmery
made in the Republic of Korea. Presumably there is no resson why
firms (or, st sny rate, firms of the Republic of Kores) ia the EPZs
could not aveil themselves of thet facility. It aeappears thst
demands on the Fund were heavy in 1986. While in previous yeers
S0 per cent of the Fund remesined unused owing to the lukewarm
response of business, in the first eight months of 1986 225 billios
won, or 83 per cent of the available loamadble funds, were bor-
rowsd. The surge in demsnd has come from the genersl dynamism of
the economy and the growing price-competitiveness, sopbistication
and variety of machinery made in the Republic of Korea;

(b) The second promotional measure is the use of varistioss
in the 1losnsble funds rste on letters of credit. In what is
effectively a "rediscount™ operstion, the Benk of Kores from time
to time sets new won rates per United States doller for foewr cete-
gories of tresnzactions: production of export goods; purchase of
domestic rew materiels; import of raw materisls for export use; and
purchass of domestic finished goods. The rates, and how they have
changed since 1985, are set out in table 19.

It sppesrs that the exchange rate aspplied for the purchase of
domestic raw materials hes consistently been the most favoursble.
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In eddition, from 1985 to 24 July 1986, for example, it was
possible to borrow 92.3 per ceat of the face value of a letter of
credit whea buyiag Republic of EKores iapets. If rew materisls were
being imported for export use, oaly 64.2 per ceat of the value
could be borrowed. All the rates were ssubsequently reduced twice,
but relstivities remsined coastaat (the reasoa for the gemeral
reduction in the rates was the desire on the pert of the Goverameat
end the Bamk of Kores, fesaring remewved iaflatiom, to remove some of
the "heat™ from the economy by & step towards redscing liguidity).

The relatively favourable wom-dollar rate for letters of
credit for the purchase of domestic materials is applicable to all
mansfacturers of the Repsblic of Korea. Thus producers ia the EPZs
sre mot especislly favoured. This observation ageim underlimes the
jmportance in the case of the Republic of EKorea of mot regarding
the EPZs as being radicslly different from the rest of the ecomomy.

D. The future role of n the blic of Korea

The guotation preseanted below - taken from & receant study of
the Organisstion for Economic Co-operstion snd Development on free
export processing zomes (FEPZs) - succinctly susmarizes the lifs
cycle concept of EPZs end specifies the various stages through
which EPZs in general mey be expected to go. The framework is
suitable for examining the possidble future of the Mssen and Iri
EP2s.

“The life of the FEPZ would thus follow & succession
of cycles in which successive kinds of specialization sre
scquired in turn, with each cycle comprising the fol-
lowing phases:

- In the first phase the PEPZ is provided with basic
infrestructures and appropriste facilities. This
phase is cherscterized by significant foreign invest-
ment flows;

- In the second phase of expansion the foreign
investment flows continue to increase in absolute
terms, but decline in relstive terms. [Exports expand
strongly while the PEPZs occupancy raste resches its
maximum;

- The third phase is that of meturity. While the for-
eign investment flows tend to level off, exports
increase et a slower rate than before and small
marginal businesses tend to be replaced by larger
enterprises employing steff with better technicsl
training;

- The characteristic feature of the fourth and finsl
phese is disinvestment by the foreign enterprises
whose assets are as & rule tsken over by local
interests.
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The end of this finel phase should merk either the
start of a new cycle imn which the PEPZ turas towards more
sophisticated menufactures, or the beginning of the
phasing out process as the zome has become swuperfluous
with the creation of iadesi.rial structures capable of
developing independently.

This second possibility leads on to the more gemeral
question of the relationships that may exist between the
life cycles of FEPZs, snd the development cycle of the
cou.try ia which they are estadblished. Thus cheages in
conditions in the host couwntry will affect the manner in
which that country’s asthorities perceive the role of the
FEPZs, independently of their age. Por example, insofer
as employment ceases to be the primary objective, the
gone might play an importest role in attracting foreiga
investmeat involving high value added. This would no
lomger mean a decline in investment in the FEPZ as it
"metures”, but simply s change in the zone's industrial
structures accompanied by new partaers, in conforamity
with the pace and objectives of development in the host
economy”™ ((1], pp. 60-61).

In the case of Masen it is fairly evideat that the third phase
of meturity has been reached; in real terms cumulative investment
in 1985 was practically the same as in 1981. As for Iri, its cumu-
lative investment is still incressing, albeit not rapidly; in 1985
it was 13 per cent higher in real terms then in 1981. Occupency
rates in both EPZs are effectively 100 per cent, but "occupancy” is
measured only in terms of a physical concept, ignoring economic
eriteris. It would probably be true to say that Iri is asbout to
enter the third phase.

There is no strong indication, however, that Masen has entered
the fourth stage in the scheme, where foreign disinvestment takes
place and the assets are taken over by indigenous capital. :n
Masen only 10.5 per cent of cumulative cepital investment es of
June 1986 wss owned solely by nationals of the Republic of Kores;
dets on the Republic of Korea equity share in joint ventures sre
not available. With regard to the number of firms, however, thers
do seem to be signs of incressing investment by firms of the
Republic of Kores in Kasen, and in Iri the number is quite large.
In Masen the number of those firms grew from 7 to 12 between
June 1983 and June 1986; in the former year there were 10 such
firms in 1Irci.

However, the fourth phase is not necesserily the wsy in which
Masen and Iri are likely to develup. A more probable psth is the
one charscterized as leading to "s change in the zone's industrisl
structures accompssnied by new partners, in conformity with the psce
and objectives of development in the host economy™. What this
could imply in the development context of the Republic of Koree
will be outlined further below.
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What is clear is thet Hasan and Iri EP2s have effectively
reached the end of the road so far as their status as EPZs is com-
cerned. That seems to have been realized im the Republic of Kores
as lomag ago as 1983, as the following quotation shows:

"The future of Korean EPZs is uadetermimed. Expan-
sion of existing EPZs or creatiom of a mew one is hardly
predictable. However, to utilize the existiang EP2s for
other purposes is aa immediate issue to be resolved by
policy-mekers. Some participatiang foreign enterprises
are primarily iaterested ia exploitation of the tex
incentives accorded to them end the low-cost labosr. But
seversl foreign imvestors in the EPZs have voiced their
intention to sell their equity and repatriate their
capital. It is worthwhile to note that the tax exemption
snd reduction period is rumning out. Of the Masan EPZ
perticipating enterprises, for example, 68 are already
beyond the tax exemptioa and reduction period, sad only
S firms are in the tax reduction period. To most of
them, the scheme of tax incentives accorded to foreign

investors is losing its settractivenmess .... Iri mPZ
could be very likely viewed as in its late maturity stege
-... Hesan EPZ ... was fully occupied by 1974 and its

tax exemption period is expiring for most of the occupant
enterprises. In the future, new investment could be
sccepted only if, as and when some of the existing firms
decide to withdrew from Masan EPZ. The Korean GCovernment
is encoursging perticipsting enterprises to increase
their investment, introduce superior technology to pro-
duce technologicslly more intensive products, and expend
subcontracting to firms outside Masan EPZ."*

If such perceptions were gsining ground in 1983, the trend of
events since that time will have led undoubtedly to & strengthening
of the view thet new roles must be found for the EPZs. As long ago
as in 1978 the need was recognized in the Republic of Kores to
restructure production in e skill and technology-oriented direc-
tion, ss the following statement by the Kores Development Institute
shows:

"In view of the limited aveilability of financial
and nstural resources, Korea is better suited for sttain-
ing & comperative advantage in the skill and
technology-intensive industries than in the highly
capital-intensive industries. In particuler, it is
ressonsble to expect that we will have s greater compara-
tive advantage in such high value-added and
resource-saving industries as electronics end mechinery
in the future. 1In these sreas Kores is less constrained
in terms of land, water, and other industrial environ-

®See Jong-Nam Kim (21), pp- 2, 23 end 24. In 1983
Jong-Nem Kim was Director-Ceneral of the Industriel Policy
Buresu in the Ministry of Commerce and Industry.
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meatel coaditions themn the major imdustrial countries ia
Terope and Japean sre. Furthermore, the nctiom has tha
advantage of being able to choose the most wp-to-date
production processes asnd equipment, and Dhigh—quality
lebowr is still avasileble at costs much lower thaea ia
advanced couatries.” ({22), p. 55)

The country has indeed been movimg ia that direction. To some
- albeit partial - sxteat the EP2Zs have followed suit. It wosld
appesr though that so far mot emough has been dome actively to
stiaslate resources to move from lsbour-iatensive end low-skill-
iatensive activities in Masea aad Iri into high-techmology, skill-
intensive vamguard industries. If such a treasformation is not
sccomplished, the zones will decline even more rapidly end lose
their relative importence ir the production end exports of the
Republic of Kores. The zomes will thus fall behind the country's
new industriel development psttern.

Among the factors that can be expected to accelerate the
structeral changes outlined above is sn upward pressure on wages.
The tendency of resl wages to rise has resulted from s number of
interlinked developments such as emerging labour scercities in
specific skill categories, the strengthening of trade unions aend
the imtroduction of minimum wage legislastion. The latter is to
eradicate selaries of less than 100,000 won per month (approximstely
$115 at the 1986 exchange rate). As those industries predominaat
ian EPZs (textiles, gsrments, electrical and electronics goods)
account for the msjor' ~ of salaries below that 1level, BEPZ
industries will be subject to increased labour costs. Some of the
most lesbour-intensive companies are then 1likely to relocate to
cheaper locations or, alternstively, to introduce new labour-saving
technologies.

The mejor issue in this context is to define the role to be
assigned to the country’s EPZs in an environment of sccelerated
structursl chsnges towards more sophisticated, skill-intensive and
increasingly research-snd-development dependent industries. The
choice is obviously between phasing them out or transforming thea
to suit the new economic environment. Depending on which route
will be taeken, they will soon become sither s "relic of the pest”
or be turned into a "mechanism of the future™ ([22], p. 22).

The obvious epprosch to be taken is to phese out inappro-
priste unskilled-lsbour-intensive activities and to build up s new
estate structure that will stimulate the entry of high-techaology,
skill-intensive industries funded by either Republic >f Kores or
foreign cepitel. Thet could be achieved either through e gradual
process of change induced by applying more specific tergeted
approvel criteria or oy forwerd-looking political efforts aend
iavestments to establish the kind of technological infrastructure
required to speed up the envisaged transformstion process. The
latter would essentially imply a close associstion of 1locsl
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universities and technical colleges with product and process
innovation in the zomes within a broader science park environment.x

In general, the estsblishment of high-technology industrial
zones or scisnce parks is s long-term commitmeat often bearing frwit
only after an incubation period of 10 to 15 years and involving
large-scale public or private expenditures. Its success depends on
s number of jimportant precoaditions, smong them above all "a good
research and teaching structure in at lesst one branch of tech-
nology; sn environmentally asttractive site ... and ... the
availability in the region of a nucleus of persons of both the
required calibre and the conviction that they can drive the project
slong™ ([24], p. 22).

The number of science parks so far established in developing
countries iz extremely small. The most prominent example is the
Hsinchu Science-Based Industrial Perk in Teiwen Province of Chine
([25), (26]))., which testifies to the possibility of rapid progress
in & realistic planning frsmework. Founded only in 1980, the
Hsinchu Park has attracted 73 resesrch-based companies (some 40 per
cent locslly owned), predominantly from the electronics industry.
In 1987 those compsnies genersted s totel productior value of
approximately $700 million (which was close to the Masen EPZ produc-
tion value of $810 milliom in 1985). The mein objectives in
establishing the Hsinchu Park were to speed up industriel restruc-
turing towards more knowledge-intensive production in view of the
declining role of traditionsl EPZ;, to create proper jobs for highly
skilled local workers and to promote domestic entrepreneurship. The
Heinchu Park occupies s total ares of 2,000 hectares, of which
spproximately 10 per cent have been designated duty-free; that
limited ares of 200 hectares may thus be considered a true science-
based EPZ.

All three of the sbove-mentioned objectives would be equslly
valid in the context of the Republic of Kores, so that in genersl
terms the establishment of & science park would appear to be 2
suitable step to be taken in the country’s current stage of develop-
ment. However, two important caveats need to be made.

AThe development of special zones focusing on high-technology
industrial development is s fairly recent trend in many, mostly
industrialized countries [24]. Terminology is not yet well-
established; the following distinctions, however, sppesr
sppropriate [2]:

(a) Innovation centres: restricted spsce intended primarily
to induce the establishment of small high-technology compsanies,
including new ones in the initisl phases of operation;

(b) Science parks: lerger aress of 1land suitable for
knowledge-based firms of differing sizes and stages of development.
Research-intensive menufacturing is permitted and encouraged;

(¢) Resesrch pearks: similar to science parks, but permitting
manufacturing only up to prototype level.
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Pirst, the intention being to convert an alresdy existing EPZ
into a science park, it would be crucial to ascertain the interest
of the present EPZ companies in the new approsch. Should they be
reluctant to participate in an overall upgrading effort (including
hiriag of more highly quelified steaff, introduction of new technol-
ogies and carrying out research and development), then the whole
concept is likely to fail. It is hardly conceivable to start a new
high-technology investment drive with a wmassive walk-out of
existing foreign industries. If, however, particularly the more
sophisticated compenies (electronics, precision machinery) were to
co-operste in the restructuring exercise, then the existing EPZs
could become nuclei of large science parks to be built up in the
medium run.

Secondly, any endeavour in the direction set out above would
need to be reconciled with the country’s oversll strategic pleanuing
in research and development and high-technology industries. 1In
particular, it would need to be analysed if and how new science
parks could be complementary to and linked with the ongoing efforts
to establish the Deeduk Science Town [27] close to Dsejon. Daeduk
Science Town, located at the centre of the country's transport
systems, is to become the focal point of research support for
high-technology industries. The initial master plan of Dseduk
Science Town was prepared as early as in 1973; it was subsequently
revis. 4 in 1978, 1981 and 1984. According to the current plan, the
target year for completion is 1991, when Dseduk Science Town is
expscted to host 10 government-funded research institutes end
23 private-industrial research institutes. Table 20 provides an
overview of those institutes already estsblished in Daeduk.

All in all, it eppears that the conversion of the two existing
EPZs in the Republic of Korea into elements of science-based
industrisl parks would be a logical step in their development. As
the present study has shown, conditions in the zones have never
been readically different from the country's overall economic con-
ditions. 1In the future, however, they may increesingly become so,
stould industrial policies fail to make them an integral part of
isminent structural chsnges in the economy of the country.

E. c [ d icatio or other developi countries

In the Republic of Korea EPZs have been in operation for
approximately 15 yeers. They have contributed to industrisl
employment snd manufactured exports without, however, having
reached substantisl shares of the national totels in either csass.
From the very beginning, EPZs in the Republic of Kores have been an
integral element of e general export-oriented industrislization
strategy and an overall industrial estates concep:. The latter in
particular may have facilitated ard induced the provision of locsl
material inputs, although edditional resesrch would be required to
establish the exact relationship between EPZs and other industrial
estates, particularly those located at the periphery of REPZs.

As has been shown, significent linkages have been created by
EPZ enterprises in terms of purchsses of domestic materiel inputs,
reliance on domestic services (transport, finance, insurance,




Teble 20. Research institutes located in Daeduk Science Town, June 1987

Research institutes

Date

(when moved or
constructed)

Punctions

Personnel

A. Government-funded cesesrch institutes

The Korea Standards Research
Ianstitute

The Korea Research Imstitute
of Chemical Technology

The Korea Advanced Energy
Research Institute

The Dasduk Shipbuilding
Research Statiun of XIMM g/

The Korea Imstitute of
Energy and Resources

The Korea EKlectronics and
Telecommunications Research
Iastitute

1978

1978

1978

1978

1979

1983

Establishment of national
standards system

Testing and research on tech-
nology related to technical
industries

General research and develop-
ment related to atomic power

Research on mackinery, metals
and shipbuilding

Geological exploration and
research on utilizetion of
lend and marine resources

Testing and research and
development related to
electronics and
telecommunications

394

422

1 438

208

337

1278



The Korea Ginseng and 1984
Tobacco Research Institute

Institute of Space Science 1935
and Astronomy

The Kores Science and 1982
Engineering Foundation
B. Private-industry research institutes

The Sangyong Central 1979
Research Institute

The Lucky Central Research 1979
Institute
The Hanyang Chemical Central 1979

Research Institute

Testing and research and
development related to
cultivation and ingredients
of ginseng and tobacco

Research on astronomical
observation and space sciences

Enhancement of research
capabilities, including
international co-operation

Research on cement production
processes and development of
new products

Research on genetic engineering
high polymer and medical
suppiies

Research on petroleum-related
industries

3a

60

31

133

242

98

Source: Jung-Men Suh, =
£

resource paper for

Processing Zones, Colombo, 26-28 August 1987 (mimeo).

g/ FKorea Institute of Machinery and Metals.

the Symposium on Bxport

FllIlIIIIllIlIIIIIIIIIIIIlIIIIlIIIIIllllllIIIIIIllllIIlllllllllIIllIIIIIllIIlIIIIIIIIlIIllIIlIlIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

- 6% -



- 50 -

packaging =tc.), ss well as subcontracting arrangements. While
services of s non-tradable nature sre a natursl linksge component
in sll EPZs, domestic purchases, on the on: hand, and subcontract-
ing, on the otker, have developed in EPZs of the Republic of Korea
to an exceptionally high degree as _umpured with EPZs in other
developing countries. In sum, the local content of production,
that is, the value reteined in the country, reached more than
50 per cent in Masan EPZ in 198S5.

It has tzen further demonstrated that the estsblishment of
backward linkages via domestic sourcing of inputs has not primarily
been the result of specific local-content policies but rather a
msiket-induced, that is, supply-oriented process initiated by the
EPZ-based companies themselves, within aen oversll climate of
government encouragement. The evidence from EPZs in the Republic
of Korea as presented in this study is fully in line with the
results of studies of linxege creation oy trensnational corpora-
tions in general, and those locsted within EPZs in
particular ({20], [28]-[33]), as summarized below.

First, the degree of 1linkage varies between different
industrial oranches depending upon the production process, the
complexitr of technology and the extent to which economies of scale
can be achieved. The electronics industry is en illustrative case
showing how a highly separable production process coupled with high
economies of scele in component manufacture has led to an intense
relisance on subcontracting arrengements. WwWhen looking, however, st
purchases of local raw materials, other industrial branches have
proven to have a higher "linkage propensity” in accordance with raw
material aveilabilities in different countries: in Masan EPZ in
the Republic of Korea the manufacture of ferrous metals and of
footwesr exhibited the highest domestic share in totsl raw mste-
risls, wheress in Sri Lanke's Katunayake EPZ the same applied to
the menufacture of rubber and coir products.

Secondly, the creation of linkages is influenced by firm-level
determinants. This concerns, inter alia, the degree of asutonomy
given to subsidisries of trensnational corporstions in their
sourcing decisions. 1In that sense, the linkage potential is a
matter of corporate philosophy and thus, indirectly, also of the
investing firms' country of origin.

Thirdly, and most importantly, the economic conditions pre-
vailing in the host couniry effectively influence the scope for
backward linkages spresding from EPZs. Although both the libersl
regulstions governing EPZs (duty-free import of raw materisls and
intermediates) and the motives of companies investing in EPZs
(utilization of low-cost labour for export production) would sppear
to wilitate egainst sttempts at integrating them with the host
economy, there is ample evidence that EPZ-based firms are inter-
ested to take sZvantage of domestic supplies unless these fail to
comply witn coust snd quality requirement:. Moreover, es has been
slso confirmed by interviews carried out for the present study,
"the multinationsls were willing to bear the initial costs of
encouraging and patronizing locel suppliers, who in the long run
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would be cost-competitive™.®* Hence it is herdly surprising that
Spinanger, in a comparative study on Asian EPZs, found the share of
inputs sourced from the domestic economy to be strongly correlated
with per capita incomes, the obvious conclusion being that ™the
establishing of linkages is basically dependent upon the level of
development of the host country™ ([30], p. 66). Needless to say
thet time itself is another relevant factor, in the sense that the
identification of competitive suppliers and the establishment of a
commercisl reletionship require a certain period. In the case of
the Republic of Kores that period has been shown to be relstively
short, however.

To emphasize the relationship between the level of industrial
development and the level of linkege creation may appear to be
trivial. Yet, in many cases the frustration of policy-makers about
their countries’ EPZs remsining enclaves would be avoidable were
only the sine qus non of local input availability assessed properly.

Indeed, in the absence of efficient local suppliers the impact
of specific policy measures simed at increasing the level of link-
ages is bound to remain small. For example, linking tex incentives
to the level of purcheses from domestic firms "will not in itself
csuse the domestic industrial development which must occur for o
significantly greater linkage with the FTZs (Free Irade Zones] to
be possible” ([20), p. 53). At the same time, compulsory linkage
requirements will most likely be counterproductive just as local
content regulations in genersl "can, if improperly applied, be
inefficient and cause considerable wasie of resources (through
excessive unit cost of production and low quality of final output)
and hence damage the development efforts™ ([33], p. vii).

This leads back to the issue of incorporating the establish-
ment of EPZs in a favourable oversll policy framework. 1In the case
of the Republic of Korea, a number of important policy reforms were
in fact adopted prior to the establishment and in the early years
of the existence of Masan EPZ. They involved changes in the import
control system, a teriff reform as well as interest rate and
exchange rate adjustments. This is not to sey that the perticular
policies followed by the Republic of Kores may be considered suit-
able for every developing country. What is important, however, is
that other developing countries, in their attempts to emulate the
success of the EPZs in the Republic of Kores, should take into
sccount the overall framework within which those EPZs have operated;
all too often EPZs have been considered as though they operate in a
vacuum,

In the case of the EPZs in the Republic of Kores, a number of
feactors conspired to work for their success. Masan EPZ came in on
the heels of a reslistic exchange rate, a pertislly liberalized
import régime (with the switch from s positive list to s negative
list system {n 1967), s low infletion rate as well ss rapidly

*The statement refers to electronics companies in Singapore.
See (29], p. 591,
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expanding internstional trade. Hence, it appesrs that it was the
success of the industrialization strategy of the Republic of Korea,
coupled with a conducive international economic environment, that
made the country’s EPZs work successfully, not the other way aroumd.

Thus developing countries contemplating the establishment of
an EPZ sre left with a basic dilemma. “The poorer the industrial
infrastructare of the country sad the greater the inceatives for
import substitution, the more necessary s zone may be to achieve
any sigmificent growth of manufactured exports at all. On the
other hand, the more s zone is an enclave, atypical of the iafra-
structure and incentives sveailable outside, the less successful the
zone is lirely to be in achieving wider economic benefits.” ([32],
P- 39)* 1n other words, EPZs have proven to be a useful edditional
instrumest to strengthea & country’s overall export drive rather
than & means of taking a lesp from a domestic market oriemtation
into menufacturing for the world market. This implies that in
general the developmental impact of EPZs has tended to be over-
stated. Where they have been successful, only a small portion of
the attracted investment may be considered of an additional nature,
whereas they have oftean failed to resch their objectives when set
up to imitiate the attraction of foreign investment.

At present, developing countries thus would be well advised to
act very ceutiously when planning to esteblish new EPZs. First of
sll, as outlined above, any EPZ needs to be integra’ed into a coun-
try’'s overall industrisl strategy. Secondly, the wave of newly
established EPZs during the 19703 crested globsl conditions of
oversupply in what may be considered an internstionsl mearket for
RPZ-type investment locations. The situstion is one of fierce com-
petition among slready existing EPZs for obviously declining
amounts of foreign investment. This explains - apart from domestic
factors - why second generstion EPZs such as those in Bangladesh
snd Pakistsn have fallen short of expectstions ([31], p. 94).

Thirdly, the benefits which may nevertheless flow from the
establishment of an EPZ are not costless, since the Government has
to consider the opportunity cost of sllocating resources to the
setting-up and msintenance of the zone as compared with other pos-
sible uses to which the resources might have been put in the
economy. This enteils such difficult issues as estimating revenue
foregone by the GCovernment through verious types of investment
incentives. Even beyond these calculations, two further questions
remain. Would generalized incentives to sttract foreign investment
be able to lead to sn equsl (or greater) inflow of cepitel? Wwould
different economic policy messures (such as a develuation) induce
greater exports than sny EPZ was likely to produce?

In general, developing countries deciding to enter the EPZ
competition would be well advised tc adopt s modest and limited set
of related objectives, perticulsrly if their level of industrisl
development is relstively 1low. In such cases, the creation of

%See¢ also (34], p. 49.
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additional employmeat opportumities amnd the gemerstiom of a certein
smowat of net foreigs exchange earnimgs would asppear to be potea-
tielly realist.c objectives, whereas other impect dimeasicas such
as liskege effects or techaolegy traasfer may be regarded as
"desirable exteraslities™ ([35), p. 62). Agein, rather than ber-
dening EPZs with overly high expectations sad far-reschisg goals,
they should be viewed as just s specific policy measure within aa
overall strategy.

Por those couwntries already operating EPZs the essential task
would be coatinuowsly to momitor their performance and review their
functions end objectives with a view to respondiag to challenges
emerging both from structural chaages im the domestic ecomomy aad
from new treads in the interastional economic eavirommest,
including the chenging demends of foreign iavestors vis-i-vis
potentisl investment locations. Por example, attempts to attract
technologically more sophisticated lines of prodeuction mey necessi-
tate s prior upgrading of an EPZ°s infrastructure as well as the
availability of highly specislized iadustrial services.® 1In the
past, s number of EPZs have moved away from the rigid initial
concept of being designed to host exclusively foreign investment
producing goods exclusively for export merkets. MNore flexible
regulations have been adopted in many cases, and the process may be
expected to conticue in the future. The following specific ele-
ments of the Frocess sre noteworthy:

(s) The permission for EPZ companies to sell part of their
output to the domestic market. While this meanwhile aspplies to
many EPZs (including thoss in the Republic of Kores), the Mexican
in-bond industries (magujledora industries) aere a particularly
interesting case in point ([35), p. 15). Within e system of con-
ditionality up to 20 per cent msy be sold locally if certsin local
content requirements aere met, if net foreign exchangs esrnings
remein positive (efter deduction of the foreign exchange cost of
local sales) end if technical aessisteance is provided to 1locsal
suppliers;

(b) The possibility for specifi~ companies to locate outside
an IPZ while taking adventage of EPZ regulations and administra-
tion. This has been the case in, for example, Sri Lanks with
regard to some companies processing domestically avsilable raw
materials (rubber) where proximity to the supply sources has been
considered essentisl for either economic or technicsl reasons;

(¢) The admission of domestic investors into en EPZ, either
on & joint venture basis or even in the form of 100 per cent domes-
tically owned enterprises. The latter option was opened to
nationals of the Republic of Korea in 1980;

%A recent UNIDO study (36) on foreign direct investment in the
machine tool industry has found the existence of, for example,
local computer software specialists to be s much more important
investment precondition then generous financisl incentives.
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(d) The establishmeat of subcoatractiag arrsagemsats between

RPZ companies and domestic compenies.

Such tendencies towards & greater flexibility ia memeging EP1s

may comtribute to emhanciag their resiliemce and, by imcreasiag the
degree of their iatersctioms with ths whole ecomnomy, mey also
facilitate their gradwel trasasformetion in respomse to chaaging
economic conditions, if and whem required.
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HANAGEMENT OF TECHNOLOGICAL CHANCX

Krishaaswvemy Venkataramea*

The subject of mensgement of techaclogical change has acquired
both urgeacy and complexity. Two treads st the intermatiomal level
accouat for the mew situwation. PFirst, new maasgemsat coacepts and
practices have been emerging over the last decade with emphasis on
quelity, excelleace, crestivity, inmovation mesagement end “"iatra-
preacership™** (1]. It is importast to mote that those coacepts
are essentially techaology-drivea ead demote the atteapts of
management to swurvive end succeed in a highly competitive imter-
nationa]l business eaviroameat. Secondly, techaological cheamge is
occurriag faster tham ever befors, with a coavergeace, iatensity
and speed that are remerkable. This peper deals with the subject
esseatially from the point of view of mansgerial perceptioams and
practices.

A. Dimensions of techmologicsl chsage

Technological change ss s whole could be grouped into the
following three categories:

(a) Technologicel improvements and chenges internsl to an
industry;

(b) Technological chenges eimed at energy conserveation or
reduction of energy requirements;

(c) Technological advences in fields such as micro-
electronics and information technology, genetic engineering and
biotechnology and new materials. Such technologicsl sdvances also
accelerste technological change in the other two categories men-
tioned sbove.

To the three categories could be added another dimension of
technologicel chenge arising from new concepts and practices in
manufacturing technology such as flexible manufacturing systems.

It is importent to uaderstand the pervasive impact of the
technological aedvances, part of which has been felt aslready and
part of which is in the offing. MNMicro-electronics and information
technology could have an impact over the entire range of industries
and service sectors, resulting in improvements in productivity asad
contributing to sccuracy and esse of operation. Their impact on
engineering industries and products hes led to radical changes in

%*Senior Technicsl Adviser, Department for Industrisl
Promotion, Consultations and Technology, UNIDO.

*%An "intrapreneur”™ is en entrepreneur operating within s large
company rather than in his or her own business.
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mangfacturing technology meatiomed eerlier. Biotechmology also
affects & ramge of industries such as food processiag, chemicals
and phermacesticsls aad emergy-related industries. Bew materisls
emsrge as ostputs from several imdustrial bramches such as the
chemical, mstallurgical and cersmic industries snd figure as inputs
for a whole range of industries. With such s msltitude of impacts,
product and process chaages aad productivity improvemeats cosld be
sxpected in & veriety of iadustries. The speed of swch chaanges is,
however, dependeat om meay coasideratioms, iaclwdiag the age of the
existing plaat, the type and aature of the market azd the industrisl
aad techmologicel capebilities aveailable. It is wltimately the
esaterprises which are the ageats of change.

B. t technological chaage

A relatively simple view of meansgement of teckrological chamge
will first be preseated before explaining the factors of complexity
srising from the impact of techamologicrl advances. The following
view is offered on the besis of a sample of studies on how the task
of mensging techmaclogical chenge is tackled in the competitive
enviroament of a developed counmtry.

At the ostset it should be noted that thz record im various
developed countries is still mized. According to one view ([2],
{3) and [4)), & few compesies manage the traasition to mew tech-
nological fields effectively, but many others sre unsble evea to
begin the process and most fisd it impossible to complete the move
successfully. Three elements sre said to determine a compeany's
ability to meanege techmological tramsition stesdily, and they slso
constitute the basis of effective technology management. Those
elements are as follows:

(a) Which technology to pursue and when to pursue it;

(b) How to manage the transition from ome technology to
another;

(c) How to prepsre the enterprise for technological change.

One of the goals of technological mangagement is to identify
st an esrly stage the limits of any given technology, inm order to
determine what finslly cam be accomplished with it. The enterprise
can then determine how far it wants to go to approach those limits.
It asccomplishes this by applying resesrch (knowledge scquisition)
and development (knowledge application) to narrow the gep between
the state of the ert sad the nstursal limit. During the esrly
phese, extensive effort goes into schieving only limited performs-
snce improvement. But once the Fnowledge base is estsblished,
progress accelerates rapidly.

As the limit of & particuler techr-logy is reached, the com-
pany has to consider slternstive spproec'.es. It can then prepare
to menage the transition. Engineers with different skills will be
needed, new approsches will have to be taken in production end
merketing and new finsncing must be arranged. MNsnagement must be
certain thst old customers aere not left in vulnerable positions,
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a0r can resources be withdreawn from existing products that, though
mature, may still be making money. At the seme time, if techmolog-
ical eofforts are mot shifted early emough, the ecomomic perform-
ance, omce it begins to deteriorate, will collapse evemn for mature
products. A firm has to sense its way wp the "S-curve™ and kanow
the limits of & givea technology. Rxploitisg technological poten-
tisl requires a stromg technological bdase and management vision. A
firm has to spam the processes of cognition, pioneering, gestatioa
and diversificatioa {[S5], p. 109).

Bajor technological shifts can indeed be classified as “"com-
petence destroying™ or "competence enhancing™ because they either
destroy or enhance the competence of existing firms in an industry
([6], p. 442). The former require new skills, abilities and know-
ledge in both the development and production of the product. They
are so fundamentally differeant from previously dominant technolo-
gies thet the skills and knowledge basa required to operste the
core techmology shift. Competence-enhancing discoatinuities ere
order—of -magnitude improvements in price and performance that build
on existing know-how within & product class. Such innovations sub-
stitute for older technologies, yet do not render obsolete the
skills required to master the old techmologies. Omn the basis of
number of product-class case-studies, it is bhypothesized ([6],
P. 444) that technology progresses in stages through relatively long
periods of incremental, competence-enhancing chenge eleborating e
particular dominant design. Such periods of increasing consolida-
tion aend lesrning by doing mey be punctuated by competence-
destroying technological discontinuities (that is, product or
process substitution) or by further competence-enbancing techno-
logical advance (for example, revitalizing a given product or
process with complementary techmologies). Technologicsl discontin-
uwities trigger a period of technmological ferment culminating in a
dominant design and, in turn, leading to the next period of
incremental, competence-enhancing, technological change.

A recent study conducted by Arthur D. Little® of how companies
in North Americs, Jeapan end Rurope manage innovation came out with
two important tindings:

(a) Innovation can be mansged and many companies have devel-
oped tools and techniques to keep innovative sttitudes slive;

(b) Top management is teking the question of innovation
seriously. Thus innovatior management mey well be the main mana-
gerial innovation for the late 1980s and beyond.

All compsnies may not hope to be leaders in innovation. Com-
panies with no tradition of innovation might be wise to concentrate
their efforts and resources on incremental innovetions in various
functional sress. They may not make spectaculsar breskthroughs, but
they may very well ackieve worthwhile innovation for e limited
amount of investment. Innovative compsnies have Dbegun to

"Quoted in (7).
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consciously orgenize, manage and susteain s "top-down™ and a
“bottom-up” process. In the top-down process, the initiative -
particularly for heavy innovations with long cycles and a high
level of investment end risk - comes from top msnagement. In the
bottom-up process, sometimes called the "bubble-up” approach, ideas
flow freely from employees to managers at any level. That process
is crucial to the generation of minor innovations that often have
short cycles and can quickly enhance the competitiveness and suc-
cess of a company.

A study conducted by the International Institute for Applied
Systems Analysis (IJASA) (8) found that the management approaches
to strategy, organization or the human aspects of stimulsting prod-
uctivity, creativity and motivation must all take different forms
in different settings. Process innovation is often associated with
efficiency, and management techniques to achieve it are often
oriented to careful organization of work and detailed planning of
its accomplishment. The outputs asre usually incrementsl improve.
ments on the production of existing products, meking it faster,
less expensive, or of higher quality. Major product innovation
usually implies using science or technology to devise a whole new
product or tool, something that will need to find en entirely new
market. WNurturing imaginetion and individuel crestivity is usuelly
the dominant management approach in this case, and the organization
of detsiled plenning steps may be counter—productive.

Key papers in the IIASA study highlighted the need to spproach
those two sspects cf innovation with very different sets of mensge-
ment tools. 1None the less, it also> became apparent that at some
time the two kinds of innovation merged: advances in process inno-
vation could be so striking as to catspult s technology into a
whole new world of applications and products. Similarly, product
innovations can completely change process spprosches. Mansgement
systems must above all be flexible and rapidly adaptable to be sble
to desal with the problems and opportunities of those complex situ-
ations.

C. c n ant t technolo; s
The somewhat general views on mansgement of technological
change outlined sbove require modifications in the light of the
empirical research initisted by the UNIDO secretarist and others on
the impact of technological advances. Five aspects may be dis-
cussed in that connection: reslignments in the industrisl and
technologicsl market structure [9]); changing concepts of university-
industry collsboration; issues relsted to technology transfer;
sdvances in manufacturing technology; snd the emergence of a
product continuum. Each of thoss aspects is deslt with below.

In the csse of informstion techmology, particulsrly in com-
puters snd software, telecommunicetions and semiconductors, there
is a dynemic restructuring of the respective industries both within
snd smong themsslves. The ressons for such restructuring include
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those specific to each industry and also those general to all of
them. The growing importance of personal computers has relevance
to the restructuring in the computer industry, while for similer
ressons and in view of the close interrelationship between software
and hardware, the restructuring of the software industry is also
under way. In telecommunicstions the restructuring has mainly been
triggered by United States court decisions relating to American
Telephone and Telegraph (AT&T) end International Business Machines
(IBM). In the case of semiconductors, the possibilities of
vertical integration have been a major cause. But common to all
the industries is the fact that technologies have been converging
and product segregation has given way to a product continuum.
Products have often to derive their technological content from more
than one of the industrial brenches referred to. In the case of
user industries it has often happened that users have become prod-
ucers of informstion technology turning out applications software
or cresting new systems. In the field of software in particuler,
the initial effort has been spearheaded by relatively small compe-
nies which are increasingly being taken over by large companies.

The last trend referred to is a particuler feature of genetic
engineering and biotechnology. Small firms often do pioneering
work, distinguished for their techaical excellence rather then
managerial or marketing skills, and when they reach the constraints
of funding they have to search for alternatives, one of which is to
join, or be bought out by, transnational corporstions. The trend
towards an incressing role for transnational corporations is clear.
For example, of the 500 1largest United-States-based compsnies
listed in Portune, at least 83 have biotechnology-related activ-
ities. Among n n-United-States-based firms, of the 500 largest
companies also listed in Fortune, at least 62 have biotechnology-
related activities. Petrochemicals and chemical companies have
been active in this field, including the acquisition of s lerge
number of seed companies. A whole set of firms desling with bio-
technology equipment and chemicals for biotechnology research and
development has also emerged.

In the case of solar photovoltasics, the structure of the
industry has been considerably influenced by the dominant con-
version technology of singla-crystsl, polycrystal or aemorphous
silicon cells. Petroleum firms have shown interest in ecquiring
companies specializing in solar cells in view of the relevance to
energy markets, while semiconductor firms have an obvious relevance
from the point of view of silicon wafers.

In the limited number of cases of new materialz that have been
snalysed, s similer trend in the industrial and technological
market structure is seen. FPFirms moving into new ceramics include
materials manufecturers diversifying into new materials. porcelain
and glass industries that are upgrsding themselves, and firms in
processing and assembly industries that have jdentified uses for
new materisls. 1In the case of fibre optics, slthough it is domin-
ated by a few companies, a considerable amount of vertical inte-
gration has been noticed between suppliers of fibres, cables and
other components.
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The position is no different in the case of manufac. irers of
flexible manufacturing systems aend robots. They include robot
users, machine tool manufecturers, software end engineering and
construction firms, electric and electronic msnufacturers and com-
puter manufacturers.

The alignments noted in all the above cases have seversl
implications. They not only indicate the alertness and resilience
of firms in adopting offensive or defensive strategies end diversi-
fying in an ers of changing technology and emerging market possi-
bilities, but they are also a testimony to the pervasiveness of the
new technologies straddling across several industries. The figure
is but one exsmple of networks emerging between industries related
either by the nature of the technology or its use. This has impli-
cations for corporate finance, corporate mansgement and technology
scquisition. PFor example, leading Japanese compenies are reported
to be committing themselves to s three-dimensional corporate
strategy involving advanced technology development, diversification
and internationalization ([10], p. 87).

Another festure of the current scene is a renewsd emphasis on
the linkeges between universities and industry. In developed coun-
tries, in the United States in particular, the fact that the on-
going technological advances are more and more science-based has
led to intensive university-industry intersctions, particularly in
micro-electronics and biotechnology. In micro-electronics, seversl
university centres have been estsblished with pilot silicon foundry
facilities, where industry can send its personnel to be trained or
can commission specific jobs to be done. There are at least six
important centres of this type in the United States and similar
centres have also been established, for example in Australias,
Belgium, Cenads and Germany, Federal Republic of. As may be seen
from table 1, in micro-electronics, the 1idea of explicit
co-operation between many firms has become scceptable, snd univer-
sities provide the setting in which they can meet snd through which
they can most easily establish co-operstion. 1In the United States
seven computer vendors slone have made recent commitaments to con-
tribute sapproximately $180 million in cesh and equipment to univer-
sities. Such policies are largely without parallel in Europe,
except in so far as some of the same United States companies have
made gifts on a smaller scele. Table 2 provides information on 27
of the largest agreements between universities and transnstional
corporstions, smaller biotechnology companies snd Governments both
within end between developed countries.

New university-based initiatives have the following important
cheracteristics in common:

(s) Institutional srrangements involve long-term, multi-year
commitments with agreements that include facilities, equipment and
human resources;

(b) The srrangements bring together multi-discipline, multi-
institution, end multi-funding resources to support wide-ranging
research and educsationsl and development efforts;
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Some major suppliers of automation ejuipment and their reh!.ive
competitive strength in mechanics, computers and electrical engineering

Computers and

informatics

Tecmover 1982

Tezas
Tastcwments
>818
dillion
Roseywell
Fejitsy $6-215
‘ billios
Olivetti ) <6
Toshide billios

O .
“ O O
Q= O

Bendis Yemazaki, Okums, Ciddings & Lewis, Kesrney & Trecker,
Electeical ang / DFOWm Soveri White Sundstrand, Scharsensn, Ranswlt Avtomation, Comsu
olectronic Nechenicsl
aagineering engineecing

d u u (United Nations publication,

Source:
Ssles No. £.85.1I1.2.35), p. 72,




Teble 1. Participants in some United Sta
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tes industrial

research co-operatives, 1985

Company

BP11

RP12

CIs

SRC

Air Products
Alcoa
Altech
Allied

AMD

AMI (Gould)

ATST Technologies
Bell Communicstions
BMC Industries
Boeing

BTIU Corp

Burroughs

cpeC

Cincinnati Milacron
Computervision

DEC

du Pont

Eaton

E-sysiems

Fuirchild Republic
Fairchild Schlumberger

Goodyear Aer-space
GIE

Harris
Hewlett-Packard
Honeywell

IBM

Intel

ITT

Kodak

Lockheed

LSI Logic

Martin Marietts
Matheson
Monolithic Memories
Monsanto

Mostek

Motorolas

MatSemi

NCR

]

"

]

“ ™

MMM MM MMM

(continued)
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Table 1 (continued)

Company RP11 RP12 CIS NCC SRC
Northrop x

Norton 4

Perkin-Elmer X b 4
PEW Memorial Trust x x
Phoenix Data Systems x

Polaroid x

Raytheon 4

RCA x x
Rockwell b 4 x x
SEM1, Chapter b/ x
Signetics (Philips) x

Silicon Systems x
Spercy x x b 4
Tektronix x

Texas Instruments x b 4
3n x

Timex X

TRW b 4

Union Carbide X
United Technologies x x

Varian x
Westinghouse x
Xerox x b 4 x

Source: "Global trends in microelectronic components and

computers”, Technology Trends Series: No. 3 (IPCT.3

3), p- 76.

Note: RPl11 Rensselaer Polytechnic 1Institute, Manufacturing

Productivity Programme

RP12 Rensselaser Polytechnic Institute, Integrated

Electronics Progromme

CIS Center foc Integrated Systems, Stanford University

MCC Microelectronics and Computer Technology Corporation

SRC Semiconductor Research Corporstion
8/ General Irstrument resigned its SRC Members

b/ SEMI, Chapter: Micrion, Micronix,
Probe-Rite, Pure Air.

hip in April 1985.

Pecific Western,




Tadble 2. University, industry and government biotechnology agreements
Transnational corporation
biotechnology company or
Country University Government Type of agreement Amount involved

United States

United States

United States

United States

United States

United Kiagdom
and United
States

United Kingdom

Federal
Republic of
Germany and
United States

Staatord University

Michigan State
Univers ity

Rockefeller
University

Washiagton
University

! :rvard University

Ozforc University

Bristol, Birbeck College,
Oxford, Imperial College,
Leeds, York

Massachussets General
Hospital (Harvard
Uaiversity)

Rugenics and Center for
Siotechnology Research (CBR)
(B1¢ Technologies, Genersl
Fooda, Koppers, Bendix, Mead
McLaren Power and Paper)

Neogen and Doen Resources

Monsanto

Honsantc

Nonsanto

Monsanto

Celltech, Glaxo, ICI, RYZ
Chemicals/Sturge, Science
and Enginneering Research
Council (SERC)

Hoechst A.G.

The six sponsors set up Rugenice
and CBR, the former as a for-
profit company, the latter to
fund university cesesrch

Neogen was founded by Michigan
State to provide limited part-
nership funds for feculty and
research results

Five-year agreement on photo-
syntheticz research

Support for faculty ressarch
in hybridomas

sSupport of basic research
on cancer

Vive-year research project
on oligosaccharides

The psrties have egreed to a
four-ysar research "club" to
study protein engineering
and produce novel proteins

Research in molecular biology

82.3 aillion for

CBR for four yesrs;
$7.5 million for 30%
equity in eugenics

$230,000 in stock
purchsses by Michigan
State; $2350,000 by
Doan Resources

$4 million

$1.5 million

Long-term agreement

£1.2 midlion

22 million

$70 million

continued
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Teble 2 (continyed)

Couatry

University

Transnationsl corporation
blotechnology company or
Governwment

Type of agreement

Amount involved

United States

United States

United States
Israel

United States

United States

United States

University of Illinois

Massachusetts Institute

of Technology

Rockefeller University

snd the Weizman Institute

Northera Illinois
University

Washington University

Massachusetts Institute

of Technology

Standard 01l of Ohio

National Science Foundation

Rapid-American Corporation

Argonne National Laboratory
State of Illinois

Monsanto

Whitehaad Institute (hasded
by the President of Technicon
Corporation)

Five-year grant establishing
a centre for crop molecular
gonetics and genetic
engineering

Establiehing centre for
biochemical engineering,
including research in
genetics and molecular
biology

Research on cancer biology,
neuro-sciences, molecular
genetics, immunology

Project on crop plant growth
rates, pest-resistent and
chemical synthesizing plant
strains

Pive~year contract for research
projects, including fundemental
research (30 per cent) and
research into humen disesse

Institute to be bullt and
funded, including funding of
MIT blology department's
faculty, graduate students and
research assiatance

$2 million

$20 maillion

$S million

$1 million for
firet year

$23.5 million

820 million for
structuce, §3
million to opsrate;
$100 million to
Institute upon death
of Whitehead; $7.5
million to MIT, plus
$1 million annually

continued
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Table 2 (contimyed)

Country

University

Transnational corporation
biotechnology company or
Government

Type of agreesment

Amount involved

United Kingdoa

United States

- United States

United States

France

United States

United States

United States

Fedoral
Ropublic of
Germany

University of Lelcester

Cornell University

Massachusetts Institute
of Technology

Columbie University

University of Compidgne

Hervard

Yale

Washington University

University of Heidelberg

John Brown Engineers,
Dalgety-Spillers, Gallahers
and Whitbread and the
Science and Engineering
Research Council

Union Carbide, Corning,
Rastman Kodsk

W. R. Grace

Bristol-Myers

E1f Acquitaine

DuPont

Celanese

Haliinckrodt

BASPF

Five-year research program

Establishment of biotechnology
Institute

Research on micro-organisms

Investment in work of molecular
biologist involved in gene
cloning and rDNA technology
Enzyme engineering

Pive-year grant to hesd of new
department at medical school

Three-ysar resesrch and develop-
ment in enzymes

Three-year hybridoma research
progranme

Ten-year support of research

€l million from the
four companies,
£183,000 from the
Research Council to
equip laboretories

$2.5 million each
over & years by the
companies, $4 mil-
lion by Cornell

$8.3 million

$2.3 Million

$6 million

$1.1 million

$3.88 million

DM 1 million from
BASF, three-year
government grant of
DM 18 million

N Y

—EEEEEE——
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Table 2 (contimved)

Transnational corporation
biotechnology company or

Country University Government Type of agreament Amount involved
Federsl Max Plenck Institute, Bayer Support DM 1 million per year
Republic of University of Cologae
Gezmany
Federal Max Planck Institute Hoechst Collaborative project .
Republic of of Immunology, Univer-
Garmany sity of Munich
Federal National Centres of BMPT (Federal Ministry Support of biotechnology DM 1.05 million in
Republic of Excellence at Cologne, of Science and Technology) projects in universities and 1983, DM 1.1 mil-
GeTmany Heidelberg, Munich and government institutes lion in 1984

Berlia )

3

United Kingdom Umiversity of Oxford and Monsanto, Nuffield Advent Eurofund to finance €10 million initial °
and United Cambridge, Imperial Foundation biotechnology projects capital, half from [
States College of London (among others) Monsanto

Soyrces: “Iandustry and universities prepare to study proteins”, New Scientist, 20 June 1985; "Poreign funding of
research™, New York Times, 35 August 1985; “Right universities get industrial grants®, New York Times, 4 April 1985;
“Industrialist gives $3 -llllou grant for biowmedical research”, New York Times. 24 March 1985; Rlig/Technology, June 1985;

onal Analyeis (Huhlngton. Government Printing Office, 198%), appendix H; Monsanto

Public Relations Dopu-t-ont. “Monsanto's external investments and/or contracts™; "Monsanto Inks Research and Development pact

with Oxford University™. Ruropesn Chemicsl MNews, 19-26 December 1983; “Monsanto Act™, Nature, 3 August 1982; International

Review Service, Irade and Rconomic Development. 1 September 1982; ©$2.3 million fund for gene research”, MNew York Times.

13 September 1983; "0il firm pins its hopes on genetic research”, New_ Scientist, 11 March 1982; “DuPont gives Harvard gene

research grant™, Chemicel and Engineering News, ¢ July 1981; "“Celanese, Yale get biotechnology agreement*, Chemical end

v 22 Pebruary 1932; “Company funds wuniversity hybridome research”, B

7 September 1981; “Biotechnology taking root in West Germany", RBio/Iechnology. April 1984; "German firms move Into
biotechnology™., Science., 24 December 1982.

Note: Table extracted from David Dembo end Ward Morehouse, “Trends im biotechnology development and transfer”, Technology
Treads Serles Mo. 6 (UNIDO/IPCT.I2).
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(c) The arrangements involve lesdership and support of iadivi-
duals st the bhighest levels of universities, corporatioas aend
govermment .

Pundiag of acedemic research is not the full exteat of the
isdustry-university iatecrface. In the United States especially,
severasl wniversities end local govermmeats hsve gome to great
lengths to aettract imdustry dollars through other mesns. The
setting-up of scieace parks adjaceat to umiversities is ome such
attempt. Such perks provide waiversities with momies to support
their programmes, and give industry access toc waiversity research
departments. In the United States, more thaa 150 sciemce perks
have been established since 1948. The Netherlands and the United
Kingdom began meny years ago to develop their owa comcepts. 1Ia the
Betherlands there are sbout 45 technology parks and smother 100 are
reported to be in the planning stege. In the United Kingdom
13 parks were in existence ia 1985, s further seven were under
construction and others were planned. In France numercus tech-
nology perks are being established or are slready in successful
operation. The Federsl Republic of Cermeany has eight techaology
parks. In fact, only a few countries in Westera Rurope are withoswt
the science-park type of asrrangement. Ia Japean, s sciemce city
(Tsukuba) has been crested to which as many as 47 mejor public
research end development institutions heve been relocsted. The
Government of Jepan is reported to have also approved 18 regional
technopolis progremmes by 1986 as part of its new regional develop-
ment policies.

The growing use of science psrks as well es common Ruropean
programmes suggest the increasing resort to co-operatios by poten-
tial competitors in pre-competitive research. The estsblislment of
industry associations, psrticulerly for semiconductors end biotech-
nology in some of the OECD countries, is also an indication of the
need for the industry to adopt s common aspproach to certain
problems. Such arrangements cannot be compsred to certelization,
but ceflect rather the keenness of competing enterprises to share
scarce technologicsl expertise in regerd to the generic or non-
secret components of industrial technology snd to evolve towards
setting up industry stendards. Firms desling with basic or pre-
competitive resesrch and development have also emerged. Programmes
like ESPRIT in informetion technology have been implemented, though
the ssprit de corps markedly declines nesrer the competitive phase.
All those developments have implications for industrisl and tech-
nologicel competition and merket structure.

The third aspect that needs to be noted relstes to issues
arising in technology transfer. At 1lesst three trends caa be
noticed. Pirst, equity investments are made merely to have access
tz or & "window” on s technologicsl development. Secondly, ques-
tions relsting to intellectusl property, perticulerly in the fields
of softwere and biotechnology, sre not fully settled, though
seversl countries have now esteblished practices and regulations in
that respect. Thirdly, there is also s trend towards more flexibl,
srrangements in regard to technology transfer. An anslysis of some
50 enterprise-level agreements in the field of biotechnology reves s
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considerable flexibility, sometimes iavolviag techmology and merket
“swaps™ [11]. PFor exemple, the objectives of a joint veatuwre cover
joint research aad developmeat, joiat development iacludiag comple-
mentary isputs from the two perties, and merketing. Some sgreemeats
are comcerned with funding of research amd development in exchange
for such matters as: access to techmolugy or the right to data,
prodeuction aad marketing: research co-operstion; shariag of climical
test techmology; marketing rights within a country or outside;
agency arrangements; aad supplies of commercial quentities of bio-
chemicals. It is however arguwed that while extermal sllisaces eare
appropriste, imitial respoases to the strategic menagemeat chal-
leages presented by radical techmological chamge, the nature and
significance of those slliances and associsted corporate strategies
change as the technology advances towards commercislizatiom ([12],
pp. 197-212).

The fourth aspect relates to asdvances in manufacturing tech-
nology, whick is increasingly recognized as & driving force in
corporate strategy. It should be first noted that in products tead-
ing to maturity, it is only the manufacturing technology that
provides the competitive edge - & point which is particularly
recognized by firms in Japen and the Republic of Korea. Corporate
stcategy must define distinctive competence also in terms of manu-
facturing systems capability, rather than solely in terms of
product design or market sector dominance. Secondly, and more
importaatly, the advent of flexible menufacturing systems and
related innovations such as robotics and computer-integrated manu-
facturing call for strategic decisions in terms of investmesnt,
human resources, snd staying-power in the market. The approach to
menufacturing technology seems to vary between firms in the United
States, Japan and Rurope. Nevertheless, "the picture now is one of
a much closer relationship between the design of msanufacturing
systems, the selection of equipment end process technology, the
menagement of the manufacturing operation, the design of individusl
products, the marketing mix choices, and segmentation and position-
ing decisions. In tura, this implies a reorganization of research
and engineering activities; redefined linkages between marketing,
production and technicel activities; new communications patterns;
new task allocation and reward systems; and redesigned cost account-
ing, merketing reporting and production conduct systems. But the
strategic decisions required are most important of ell” ([13],
p. 35). There is slso a need for replacing hit-or-miss planning
for manufacturing technology by s careful monitoring of the
deterioration of the current manufacturing technology over time
((14), pp. 125-133).

The fifth aspect to be noted relates to the fact that,
psrticularly in information technology, product segregation hss
given place to a product continuum ([15). Thus, the bounderies of
firms working in releted fields become substentially blurred. More-
over, the fact thst & given product involves application of more
than one technological advance or competes with products genersted
by other technologies, or that one technological advance has appli-
cation for a variety of different products, has crested a broad
banding of firms end technologies. Table 3 shows clearly the
extent to which it has happened over s wide range of industrisl




Table 3. Use of advanced technologies by various forms

Genetic
Tele- Semi- eagineering Petro- New Agel-
communi- Com- con- Soft- and bio- Solar Blo~- chem~ |sater- gculture
Type of firw catioas puters ductors ware technology energy mass lcals Robotlce tale  and seeds
Computer x X X X
Semiconductor X z X X
Telecommunications z x x x x
Software X 2
Mechanical
engineering
(including
machine tools
and sutomotive
firms) 3 x x x x
Chemical X X X ]
Pharmeceuticsl x z
Food-processing x x
Potroleum z ] X z

Agriculture and
seeds 4 x X
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€irms end techaologies. Clusters of firms iaterested ia specific
techaologies cam thus be ideatified, which briags ome back to the
changing industrial end techaological merket structure discussed
earlier.

In gemeral, a sense of decliaing techaological self-
suf€iciency is a commoa factor in the growth of differeat forms of
linkages discussed above. The resultaat firm strategies are illus-
trated in the case of the semiconductor industry is table 4. Thus
firms move iato differeat fields end also adopt differest strate-
gies. Competition aad co-operstion betweea firms within sad across
sectors seem to coexist, arisiang essertially from the nature and
extent of the curreat techmological advances. But semiconductor
firms are not alome imn that respect. PFor example, Matsushita
Electric Industrial of Jepen had & strategic plam for the years
1983-1986, *he major aim of which was & "metamorphosis from a manu-
facturer of home appliamce products to s manufacturer of consumer
snd industrial electromics™. Kewasaki Steel Corporstion of Japan
developed “a fifteen-year vision for 2000, s major theme of which
was “changiag from a steel manufacturer to a manufacturer of raw
materials” [10]. A major challenge for large corporations, it is
srgued, is to develop the capability to generate simultaneously s
swmber of diverse, and perhaps seemingly contradictory, strategic
management approaches [16]).

Teble 4. United States semiconductor firms: network profile

Technology Technology Nember Member University

agreemsnts agreements of of research
Pirns sti international a/ SRC b/ roups ¢/
Jor 4o0r 3or 4Aor
less more less wmore
AMD X z x x
ANI X 4
Nerris z 4 x z x
Intel X X b 4 x
LSI
Logic 4 z
Mostek x z 4
Motorola x x x x b 4
National
Semi-
conductor x z x x b 4
RCA X x y
Standard
Micro-
systems b 4 4
Tezas
Instru-
ments X
Zilog | x H

: C. 8. Haklisch, "Technical alliances 1in the
semiconductor industry”, study prepared at the Centre for Science
snd Technology Policy, Graduate School of Business Adainiitratlon.
New York University (February, 1987).

8/ MNCC = Microelectronics and Computer Technology Corporation.
b/ SRC = Semiconductor Research Corporstion. ‘
¢/ HExcluding SRC.
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The trends described above have obvious implications for
management and, correspoandingly, for menagemeant training. Managers
in gemeral will be imcreasingly called uwpon to display several
traits, some of which will require reorieatation of attitudes and
deperture from compeny traditions - decision-making in e wider
range of uncertaiasty, wuaderstanding of the implications of new
technologies and the perspective of the changing industrisl scene,
resilience and flexibility, interdisciplinary teamwork and a new
attitude to competition amd co-operation. However, an epprecistion
of those aspects has not been wniform even in developed countries.
A survey carried out as late as 1984 of more than 500 compeny
directors in five couwntries - Australis, Belgium, Germamy, Federal
Republic of, United Kingdom and United States - showed that one
third believed that new technology had had little or no effect over
the pest five years on either the products they made or the way
they make them ([17]), p. 4). Of those companies that clesimed to
have & definite strategy for mansging innovation and the espplice-
tion of new technology, the biggest emphasis was on applying cur-
rent techmology to exploit existing markets.

Considerstions of management of techmological change pertic-
ulerly relevent to developing countries will now be cutlined.

D. The context of developing countries

The sbove anslysis requires some modifications in the case of
developing countries. The firms are typically smaller and, in the
sbsence of internsl or international competition, may not always
have the same appreciastion of technology ss a strategic verisble as
in s developed market economy. Innovstion is more likely to be of
an  incremental character or by way of adaptation to 1locsl
conditions or rew materials. When firms in developing countries
scquire technology, the changing industriel and technologicsl
market structure in the world will be & msjor relevant
consideration in the access to, and continuing benefits from,
world-wide technological devalopments. Before those sspects are
discussed, it will be useful to review briefly the very limited
empirical evidence eavailable on the management of technologicsl
change in developing countries.

A study drewing upon 67 case-studies in & limited number of
developing countries (Brezil, Kenys, Peru, Republic of Kores and
United Republic of Tanzenia), including 22 in the manufacturing
sector, ceme to the following conclusions ((18), pp. 46-47):

"1. Developing country firms lack the genersl mansgerisl
capability to establish long-term gosls asnd match
these gosls to specific solutions through disgnosis
of problems end opportunities. This baesic sctivity
is essentisl for successful technology transfer.

2. Projects asddressing both system-specific end general
mansgement development have the grestest potentisl
for long-term success. Though programs desling with
explicit technology improvements sre important to the
short-term development of the firm, they must be
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coupled with general management development if the
firm is to improve its cepabilities over the long
term. Since most firms do not perceive the need for
or value of general management development, it falls
to the consultant to introduce these techaiques along
with system—specific projects.

3. PFew developing country firms comprehend the long-term
value of technological improvements, whatever the
type of technology, end thus do not actively seek to
scquire technology.

4. Leading (activating) is the most important general
managerisl characteristic in terms of successful
transfers of technology. 7Top management must under-
stand ths importence of long-term goal-setting before
any fundamental changes in organizing, conmtrolling,
and planning can take place.

5. Those firms operating in a turbulent (unknown or
rapidly chenging) environment are hesitant to make
any long-term commitments to technologicel change.
This reluctance can sometimes be offset by a strong
market demand or by the presence of e charismatic
leader who cen motivate personnel and is willing to
take the risks required to exploit the opportunities
for technologiceal advancement.

6. Those firms that can jidentify and respond to market
opportunities or internal crises will be more aggres-
sive in seeking technology and better prepsred to
utilize it than those firms that are concerned only
with modifying internal operations.

7. The lack of genersl management resources in the local
environment is & major constraint to technology
scquisition end utilization. The number of indivi-
duels with engineering and production skills far out-
number those with general planning, controlling, end
organizing skills. Without these management skills,
it is impossible to organize the firm to utilize and
sxploit technology improvements over the long term.”

Some case-studies exist of public and private enterprises in
India. A study (19) of Hindustan Machine Tools (HMT), a public
enterprise, brings out the fact that in the early stages of develop-
ment & broad-based joint venture or turnkey collsboration seems
necessary, and having once acquired some knowledge, skills and
experience, the recipient or buyer of technology can become selec-
tive. But the absorption of technology is dependent on s clesr
policy on technology acquisition, the existence of technologicsl
infrastructure end developing the required capability. HMT
schieved significant advances in both adaptation and import sub-
stitution, the first through s process of rationslization and the
second through development of aencillaries. The advances in
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research and development have not been significant. The organize-
tional structure of HMI gradually evolved from a centralized fumc-
tional organization to & more decentralized orgenization, both
territorially and on & product basis - though the ratiomale for the
product mix and dispersion has not alwsys been clear. Leadership
played sn important roie in the growth of HMT, coping with the fol-
lowing four sets of circumstances: confronting the collaborators
from whom technology was to be acquired to seek the best adveatage;
confronting the competitor or forces within the country that were
lined up against HMT; counteracting e variety of forces, primarily
socio-economic and socio-cultursl, thst were obstacles to develop-
ing and opereting an industrial enterprise in a developing economy;
and as a government-owned enterprise, HNT had to withstand the
pressures of politicians and civil ssrvants.

It is useful to juxtapose the experience of e large and
diversified manufacturer of machine tools such as the HMT with a
private enterprise, PMT Machine Tool Automstics Ltd., which started
out as s merketing organization for imported and locally produced
machine tools [20]). 1Its strategy has been to exploit the oppor-
tunity for incressing exports provided by the pullout of most
foreign manufacturers from conventional machine tools. It has
successfully sbsorbed foreign technology, is a regular exporter to
hard-currency markets, and has, in the 1980s, diversified its
product mix to include more complex and sopbisticated machine tool
technology. 1Its success is sssessed as being in & large messure
due to the fact that it sterted out with a strong technological
base, built upon it end benefited substentially from the marketing
network in terms of identifying domestic needs, timing and choice
of collsborstors snd target markets at home snd abroed.

Another case related to RAMT, this time in the field of trac-
tors, is that of the "Swaraj tractor”, an indigenous tractor
successfully produced by Punjsb Tractors Ltd., & state government
enterprise. In this cese, the Planning Commission of Indis took a
decision to develop san indigenous tractor design, which was success-
fully sccomplished by the Centrsl Mechsnicsl Engineering Research
Institute, & government-funded institution. HMTI, et that time,
wanted to diversify into tractors, but decided to assemble o
foreign design since that would be quicker and perhaps less risky.
But in Punjeb State, where the field trials of the indigenous
tractor hsd been carried out and the opportunities for supply of
ancillaries were considerable, a state enterprise took up the manu-
facture successfully, guided by a team of highly motivated technolo-
gists and backed by san industrisl finance institution, the
Industrisl Development Bank of Indis [21]).

Before closing the discussion of 1Indien cases, reference
should be made to Hindustan Photo Films and Bharat Heavy
Electricals (Tiruchirapslli), two public sector compsnies [22).
Both imported technology from sbroed, and in sore years found the
technology becoming outdated. In the latter case. the possibility
of exports of boilers provided an asdditional incentive, and further
technology imports and diversificstion were essily sccomplished.
In the case of the former, negotiations with verious collaborstors




- 77 -

had mized results, with the company having limited bargeining
strength in an oligopolistic market.

Considering the case of & State-owned enterprise in Brazil,
th. EMBRAEBR experience highlights the importence of identifying a
“niche™ in international markets that an enterprise from a develop-
ing country could hope to dominate (for example, turboprops for
commuter girline operstors) as opposed to competing across the
board with established foreign firms ([23). Ideally, the niche
selected should build on special strengths and skills gained by the
eaterprise in tackling problems peculiar to its home market.
EMBRAER also approasched vertical integration in production very
carefully and cautiously, since & higher use of imported components
initislly can reduce resistance to the product in foreign markets
(in contrast to the Indian State-owned sircraft company where the
emphasis from the beginning was on technologica’ learning). The
high level of mansgeriasl autonomy and long tenure of its top mansge-
ment allowed EMBRAER to follow a fairly consistent business
strategy which included continual and systematic upgrading or
modification of existing products to exploit or create new market
opportunities.

The case of the microcomputer industry in Brezil, supported no
doubt by a protective State policy and the available technical com-
petence, suggests the ides that technological change offers certain
moments of transition that may provide special possibilities to
third world countries (([24), pp. 791-808). 1In those moments of
transition, technologicsl change not only takes a new direction but
is also accompanied by a disjunction in established .orporate con-
trol over technology. 1In the case of the computer industry, the
move to smaller machines was made by new companies in the United
States without esteblished internstional operstions, end a
fundamental technological breakthrough (the microprocessor) was
svailable on the open market, controlled by firms with no
proprietary interest in final sales.

The emergence of "third-world multinstiorals” is a subject of
increasing study. One of their advantages is the technological
experience gained in developing country conditions. Moreover, "ss
far as standardized technologies and small-scale operations are
concerned ... esrlier doubts about the entrepreneurial vision,
adaptability end speed of LDC* firms have been cast aside” ([25]),
p. 130). Though company strategies of exporters of technology from
India differ, the expansion of at least one group of companies is
marked by aggressive and imaginative entrepreneurship, with the
competitive edge lying in good management, marketing and product-
ivity (including the ebility to select appropriste technology).
Foreign direct investment by the Republic of Kores, of which more
than 50 per cent is reported to be sugges.ed by top managers, has
been essentially to access growing foreign markets, mostly in
developing countries and in some cases in developed ones. 1In
recent years, firms of that country have slso sot up wholly-ownad

RLess developed country.
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research an¢ developaent firms in the United States as an overseas
base for development and import of appropriate technical knowledge,
new processes and new product designs. However, in general, “the
successful multinationalizetion of Korean firms, like most other
firms from developing countries, will depend upon accumulating
managerial experience and deepening international mansgement tech-
niques™ ([26]. 167).

While t! iregoing evidence of developing country experience
is not exhaust..e¢, it can be safely said at the same time that case-
studies in this respect are relstively limited. However, partic-
ularly in the context of new technologies, certsin considerations
discussed below become specially relevant for developing countries.

There are several important aspects, outlined below, requiring
managerial attention related to the selection and acquisition of
technology:

(a) Ths selection of the right technology whether for use of
a product or its manufacture becomes extremely difficult in the
context of rapid technological chenge, and the penalty for inappro-
priate choice of technology can be severe and dursble for an eanter-
prise. The case of the telecommunications industry is an example;

(b) The question of "entry point™ to a given technology
becomes important for economic ressons and for capsbility build-
ing. In any given technology where costs are faliing the decision
as to the point et which, in & declining cost curve, an enterprise
should enter the field becomes crucial. The earlier the phase in
the product life cycle, the greater are likely to be the monopoly
profits, but if costs asre rapidly falling, too high a price
might be paid for the early entry. The case of solar photovoltaic
equipment is an exsmple;

(¢) 1In view of the above, firms should develop capabilities
for monitoring and assessing world-wide technological trends in
given fields. 1In developing countries the firms may have to be
helped by government agencies or appropriate consultancy services.
In case of unceriainty, incrementsl investments may be prefersble
to heavy cosw:iments;

(d) Pfirms in developing countries have to strengthen their
capability for the negotietion and scquisition of high technology;

(e) Cheap 1lsbour is no longer e sufficient condition for
internstional competitiveness, which is contingent on product inno-
vation, fliexibility and resilience to respond to chenging market
needs. The sdoption of s market niche strategy is often considered
to be the optimum strategy, particularly for smsll- end medium-scale
enterprises, but s niche captured has to be kept, or there must be
the capabiiity to move from one niche to asnother. A sound tech-
nological =nd marketing capability is essential for the strategy to
be successful;
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(f) Rehadbilitetion of existing industries in developing coun-
tries has to be based on a well-thought-out apprcach to mansgement
of technological change;

(g) The approsch has to vary from industry to industry. 1In
several industries, existing technology hes to be pushed to its
limits through incremental improvements, before “competence-
destroying™ changes are introduced.

Management of technologicel cnange elso implies an investment
in equipment, processes and training or retruining of workers. The
rapid technological change in some industries requires frequent
investments in equipment that may have to be discarded before the
end of its life-spen.

Human resource development stands at the core of managemwnt of
technological change. At the enterprise 1level, technological
change should ideally be based on a corporate consensus among
mansgers and workers and address the noed for training and retraia-
ing of managers, engineers and workers. Above sll there must be
managerial recognition of change as & necessary feature of z firm's
survival, as well as its growth.

A workshop orgenized by UNIDO on the institutional and struc-
tursl responses of developing countries to technologicel edvances
(27) concluded that st the level of the firm, the following tech-
nological edvances were needed:

(a) HMinimum in-house research and development capability to
be established in the larger industrisl units;

(b) Internal reorgenization into interdisciplinary task
forces charged with specific development or production tergets;

(c) Stricter quelity control and higher levels of workmanship
and emphasis on full and detsiled documentation;

(d) Good, flexible asnd responsive information systems within
the firm and with the outside world;

(e) Emphasis by management on the encoursgement and easy flow
of innovative ideas;

(f) Intersst, support aend financiel perticipation in the
exploitation of prototypes of useful espplications developed in
academic or research and development circles;

(g) Encoursging firms to formulate and implement long-term
corporste strategies and plans for exploiting technology advences,
based on current and expected states and directions of development
of the technologies.

It should also be recognized that the msnagement of technolo-
gical change in general is not s matter wholly confined to firms
snd their managers. While they continue to be the pricary agents




of techmological change, policy-mekers in government departments
have an important role to play, as evidenced by the increasing role
of Govermmeats in developed countries in fostering tke growth and
spplication of new techmologies. GCovermment intervention takes
various forms, but common to most countries is eaa increase in
public funding of basic snd spplied resesrch, atteatios to public
procurement sand the graat of subsidies. The various policy initia-
tives undertaken reflect am implicit or explicit recogaition by the
various govermments of the need for an orderly mansgesaat of tech-
nological change. Such considerations apply with greater force in
the case of developing coentries. Their governmeat policy and
decision-makers have secesssrily to display a due apprecistion of
the need to facilitate techmological change.

It is clear from the above tkat enterprises and goveroments
should closely follow techoological developments and use that
information to review and modify firm strategies end goverament
policies. An aelerting system would also facilitate the timely
upgrading or rehabilitation of existing plents.

The subject of management of techmological change in develop-
ing countries sccordingly requires more collection and anslysis of
empirical evidence, & sound conceptual base and actions on the part
of governments and enterprises in developing countries.
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IMITATION, ADAPTATION AND INMOVATION: A NOTE ON
TYPOLOSY AND CONSEQUENCES

Syed Abmad and Atif Kubursi*

Introduction

Conceptual and empiricel anelysis of the process of transfer
of technology indicales that the modes employed in the transfer as
well as the terms and conditions under which it takes place have
had a serious impact on the development process of most developing
countries ([1], [2) and [3)).

The nature of the impact and its sensitivity to the different
manifestations of the process of technology transfer heave not, how-
ever, been based on an adequate theoretical foundation. In partic-
ular, the attendant costs of the salternative options of imitating,
edepting, and innovating are neither cleerly Jescribed nor
sdequately dJdefined. The iiterature conmtinuves to be dominated by
end mainly preoccupied with the clessifications of technological
chenge ([4) and [S5]).

In this paper an attempt is mgde to delineste the technolo-
gical choices open to developing countries and to sscertain the
opportunity costs (in terms of capital) embedded in any given
choice. The point of depsrture is a simple analytical tool asso-
ciated with the induced innovation hypothesis ([6) and (7])).

A. 1ogy and conge cep of technology transfer

The ides of induced innovation is essentially en extension of
the idea of factor substitution in response to changing factor
prices, when such s change not only causes factor substitution,
given the production functios, but also dotermines the choice of a
new production function.

Generally, s country may simply import technology embedded in
a given technique or machine. In that case it takes the fector
proportions involved in the technigue or in the use of the mschine
as given. That is the case of an imitating country. Alternatively,
the receiving country may strive to be free to choose its factor
proportion snd to adapt the technmiques or machines to suit its own
factor endowments. That is the case of an adapting country. But
it o given country is able to develop its own new techniques or
machines, it is said to be an innoveting country.

The differences between the three conditions and their impli-
cations are clarified using the figure.

*McMaster University.
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In the figure, the two axes represent two factors, namely
capital end labour. Now let I;_1 be the isoquant representing
one unit of output produced in period t-1. That isoquant was
developed in response to the price ratio of the factors represented
by the slope of Kyi, (the mesning of “response™ will become
clear as the srgument unfolds). If the factor price ratio of the
eco:omy is represented by the slope of KL, (or KL, etc.l,
and the economy is techanically free to choose its factor propor-
tion, then it will choose the point T, on Iy ; where KL
is tengent to it. However, if for some resson that option is
unavailable, the cboice will be on KL, end T, rsther than
the T, combination. Being unable to substitute woald have cost
the economy K;K; (measured in capitel) per unit of output. The
cost saving from being able to move from I to T, is the resuit
of factor substitution and innovation.

But let it now be sssumed that in the next period, t, there
exists the possibility of developing new production functions
(isoquants) through innovation. There are s number of such possi-
bilities represented by Ii. Ié etc., and aen envelope (which,
slthough drswn as smooth and twice differentiasble, need not in fact
be s0) of these is represented by C;, which is the innovation
possibility curve. The choice of one of the isoquants, such as
I or I on Cp, which takes asccount of the relstive factor scarcity,

is "induced innovation”. Thus the choice of innovation in response
to the price ratio lo Lb will be It' given the traditional assump-

tion of cost minimization; and similarly, the choice of innovation
in response to the price ratio XjL; will be I;.

The benefits of cost reduction through substilution and
induced innovation will depend on whether the economy is innovating,
or is importing innovation (imitating) or doing uwicher. 1If the
country is imitating, the benefits of cost reduction will also
depend on whether it is also importing physicel factors that
require fixed input coefficiects, or whether there is still some
possibility of substitution among fectors.

Let us tske an innovating country tiat hes & factor price
retio of XjL; at time t, while it hed a factor price ratic of
Kolo in period t-), when the choice of the production function
Ig_y was msde. For the subperiod for which no substitutior can
be made after the change in price. the cost per unit of output,
messured in terms of cepital, will be GKy. Lster on, when sub-
stitution becomes possible, the cost will go down .o OKp. As the
couii’.ry is the innovatiug country in perind t, it can :hoose the
isoquant on the C¢ curve which minimizes cost. The choice will

be that of Ié. The cos!. per unit, when the choice hes been made,

will be OKg. Thus KsK; will be its full reducti~n in cost per unit.

Its factor retio will change from ten 01 to ten °5’
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Let us now take an imitating country that hes the price ratio
KiL;. but the innovation is mede by an ecomomy with a factor price
ratio of Kglg, ! & the choics of isoquest in period t is mot I;.
but Ié. The total reduction ia cost for the couatry, if it is free
to substitute once imnovation has been made, will be from OK; to
0Ky, and not to OK5. Thus K4Kg is the cost of mon-innovation. The
factor rstio will change from tas 07 to tan 04, and not to taam 0Os.
If the imitating country also has to import physicel factors that
wake factor substitution untemable, the additiomal cost for the imi-
tating country will be K5Kq, an increase of K,Ky per unit of outpst.
The factor proportion would not change and remains et 0;.

Finally, let us take & country which neither imitates innova-
tion nor innovates, but still substitutes factors. The additional
cost for such an economy will be KsKp. If the nom-imitating, non-
innovatirg country also imports physical factors that make factor
substitution untenable, then the additional cost to the economy, as
compared with a country wvith all the adventages, will be K1Ks. there
being no possibility of reduction in the cost of production. The
last case is approximated by countries that continue to import
outdated equipment that they have been using for some time.

B. Summary

The drift of the argument presented in this paper is that
success in reducing the cost of production and therefore the cost
of technology transfer depends on the degree of adjustment through
factor substitution and innovation. The costs of research and
innovation are n.t depicted here. The net benefits of adjustment
sna innovation would entail subtracting the costs of development
from the current velue of the discounted stream of cost savings in
production. Those benefits are clesrly an increasing function of
adjustment end innovation, but may or msy not be positive all the

time.
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THE MULTI-FIBRE ARRANGEMENT AND THE LEAST DEVELOPED COUNTRIES

H. Peter Gray*

Introduction

The Multi-Fibre Arrangement (MFA) is the most structured
srrangement so far worked out by developed countries to shelter
those of their industries which have lost their ability to compete
with imports from the third world. In principle, the purpose of
MFA is to slow down the rate of growth of imports, thereby reducing
the rate st which home-country production units are closed down and
factors of production displaced from those industries. Despite &
good deal of verbal commitment in the origiqal (1973) version of
the MFA to the continued development of poorer countries,** the MFA
has become & serious impediment to exports of clothing to the
industrialized world. It is fair to say that developed countries
have done little to expedite the process of adjustment (the
reallocation of resources out of declining or non-competitive
industries and into expanding sectors) so that increased imports
from developing countries would not cause dislocations in the
importing country. Given that clothing (and, to a lesser extent,
textiles) is the quintessential first step in the industrislization
process and that MFA discriminates in favour of established sup-
pliers,*** the MFA discriminates particularly ageinst the economic
development of the very poor or least developed countries. The
propossl made in this paper requires that the emphasis be exclu-
sively on small least developed countries, on the basis of the
United Nations definition**2x of least developed, which currently
includes 41 small countries.

XProfessor of economics and management, Rensselaer Polytecrhnic
Institute. This paper was conceived while the autuor was
Gastforscher at the Kiel Institute for world Economics. He is
grestly indebted to Dean Spinanger for the pr:vision of dats and
for long discussions on tho costs of MFA, and to Brends Brockman
for assistance on current MFA regulations and on date relating to
United States gquotas on Bangladesh exports of apparel.

xXSee t rd r de i
(Geneva, General Agreement on Teriffs and Trade, 1974), article 6,
parss. 2 and 3.

x*xMartin Wolf ([1], p. 257) refers to the process as that of

"first come, first served”.

As%%In its resolution 2768 (XXVI) of 18 November 1971, the General
Assenbly approved & list of hard-core loast developed countries.
The mein criteria used st that time for identifying such couatries
were that they had, in terms of 1971 dollars, a per capits gross
domestic product (GDP) of $100 or less (or $120 for certain
borderline cases), a share of manufacturing in total GDP of 10 per
cent or less, and & literacy rate of 20 per cent or less (in the
age group of 15 years and over).
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The purpose of this short paper is to show that the efficieacy
of the NFA in terms of both the interests of the mass of people in
developed countries and the Arrangement’s commitment to economic
progress in the developing world could be enhanced by giving special
trestment to exports of manufactures of clothing from the least
developed countries. Since the MFA sets a precedent for similer
arrangements and controls on imports of other kinds of menufactures
from the third world, some erosion of MFA cowld have positive
externalities. Recasting the MFA could also put pressure on the
suthorities in developed countries to place greater emphasis on
measures designed to assist in the process of sdjustment and, in
that way, to make MFA (and similar messures) less necessery.

The recent (1986) imposition of restrictions by the United
States on imports of zlothing from Bangladesh under the procedures
of the NFA can be used as sn example of WNFA inefficiencies.*
Restrictions against imports from e least developed country are
counter-productive in the following three ways:

(s) There is a real cost to consumers in the developed
importer country (for example, the United States);

(b) The curtailment of the United States market has closed
off sccess to the main growth market aveilable to third world
exporters;

(c) The restrictions send a negative (anti-development) signal
to Governments and entrepreneurs in very poor countries that the
"natural pattern of economic development” (to produce and export
low-technology, labour-intensive goods) is less available to very
poor countries than economic history reguires or than the langusge
of the originsl MFA implies.*»

This paper first considers the question of the difficulties of
adjustment in the developed world and the existing strains between
the industrialized North and the developing South. A propossl is
then made for elimination of restrictions on imports from least
developed countries as a means of improving the innate efficiency
of the MFA in terms of its own criteria.

*For & detailed description, see Dean Spinanger ((2),
pp. 75-84). In October 1987, negotiations have built in s 6 per
cent annual increese in the Bangladesh quots for some importent
categories, but the genersl tenor of the United States position is
one of careful control of access of Bangladesh spparsl exports to
the United States market (see [3])). Note that the United States
was not alone in imposing quotas; Canads, Frence and the
United Kingdom also imposed quotas at about the same time. The
importance of the United States move derives from the fact that the
United States was the destination of 70 per cent of Bangladesh
exports of clothing in 1984.

®*29n these points see section A.
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A. Problems of adjustment

While the seventh session of the iUnited Nations Conference on
Trade and Development (UNCTAD), at least in terms of its final act,®
may be said to represent a significent improvemeni in co-operation
between developing and developed countries, it would be excessively
optimistic to imagine that developing countries are satisfied with
their treatment by developed countries (see [4], pp. 325-341). Dis-
criminatory controls sgainst imports from the third world into the
affluent markets of the Norch ars probably the single most important
source of irritation in the South. A certain degree of tension was
inevitable as developed countries were forced by the oil-price
shocks of the 1970s to turn their attention inward and to focus on
the economic strains created by the increase im 0il prices. How-
ever, the release from those strains attributable to declining world
oil prices over the last two or three years has not been seized by
developed countries as an opportunity to turn their attention to the
problems of the developing world in any constructive way. With the
excepticn of the United States, the major countries have not had
very high levels of domestic resource utilization asnd & lack of
sggregate demand is not conducive to costless adjustment. The
United States has proved an exception here, but has achieved its
relatively high rate of economic growth at great expense to its own
international net worth and at the cost of the potential instability
of the global financial system. However, the root causes of the
dissatisfaction on the part of the Group of 77 are the failure to
reduce barriers to markets in developed countries and the growth of
additional non-transparent or procedurel barriers to imports. The
strengthening of escape clauses in the renewals of MFA in 1981 and
1986 are visible examples of a failure to combat political pressures
exerted by people in declining import-substitute industries. 1In
fairness to developed countries, the adjustment problems inherent in
the rapid growth of supply of manufactured goods by developing coun-
tries has been reinforced by the new wave of labour-replacing tech-
nological innovations (see (S5}, pp. 1-13, and [6], pp. 96-108).
There has also been s vogue for maximum possible reliance on market
forces and for minimizing the policy role of government: this vogue
sy help to explein (but not to condone) the lack of positive
.djustment policies instituted in developed countries.**

The costs of messures such as MFA sre not borne exclusively by
developing countries whose exports are impeded. Consumers in
developed countries have paid a heavy price for safeguarding employ-
ment in their senile industries.***  Numerous studies of such corts

A"Finel Act of UNCTAD VII”, adopted by the United Nations
Conference on Trade and Development at its seventh session, Genevs,
9 July-3 August 1987 (TD/350).

*2For a development of the concept of positive adjustment poli-
cies, see (7], pp. 42-48,

#x%xThe term "senile” here refers to an industry which has irrev-
ocably lost its comparative-cost advantage and which would, in the
asbsence of protection, be eliminated.
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are svailable. Spinanger and Zietz (see [8), pp. 511-531) estimate
that the loss in consumer surplus in the consumption of shirts in
the Federal Republic of Germany emounted to better than 80 per cent
of the total average import value of shirts for the period 1978-
1982. 1In the case of restrictions on imports from Bangledesh (and
other least developed countries), there is an additional adverse
effect. As may be expected from a young industry in a country with-
out e tradition of producing and exporting msnufactured goods,
Bangladesh clothing exports asre at the low-price, low—quality end
of the spectrum of clothing products. Restrictions on imports froa
Bangledesh must damege the interests of the poorer segments of the
population in the countries that impose such curbs. The quotas
effectively skew real income dis- tribution even more unequally than
the existing sets of merkets end institutions. It is here that the
innate inefficiency of such practices becomes clesr. It is
extremely improbable that the proscribed Bangladesh exports compete
with domestically produced clothing in the United States or any
other developed country. The restrictions, therefore, provide no
help to the domestic industry, thus defeating the essential purpose
of sny protective measure. Any impediments to imports of that kind
must discriminate among foreign suppliers. Given thet it is
virtually impossible to determine objective criterie for such dis-
crimination or *o essess its effects, such discriminatory measures
are not a good nulicy stance for developed countries.*

The restrictions imposed by the United States on Bangladesh
exports of clothing are particularly noteworthy because they close
out the prospect of increased exports to the biggest single market
for clothing from the developing world and to the fastest-growing
merket for clothing and manufacturing generally. Tebles 1 and 2
show that the United States has been the major source of demand
or increases in third world exports of menufactures in general
(table 1) and of clothing (table 2) in particular. The role of
the United States market as s dominsting source of demend for
clothing imports is the more important as it affects countries thst
sre in the relstively early stages of development and industrisli-
zetjon. Por developing countries or sreas excluding the "four
little dragons™ (Hong Kong, Republir of Kores, Singspore and
Tajiwan Province), the United States accounted for aslmost three
gusrters of the total incresse. It is important here to recognize
the inter-country dynamics of protectionist measures snd political
opposition to imports. 1If one group of countriss manages to reduce
the growth of its imports from third world menufscturers, the
exporting firms have nc alternstive but to devote an even greater
psrt of their sales end merketing effort to the remsining
"accessidle” markets. Thet, in turn, imposes more severe dis-
ruption (hesvier needs for edjustment) in the economies of the
"open countries” aend more seriously strains those countries’
declining industries (with obvious effects on the degree of politi-

"But note thst this criticism cen be spplied to the propossl
contained in this paper - namely to eliminate or severely curtaeil
the scope for limitations of imports of clothing from the lesst
developed countries.
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cal pressures for protectionisa). Such s dynemic may offer »
partial explanation of the failure of the East Asien middle-income
ezporters to allow their currencies to appreciate significently
agains: the United States dollar between 1985 and 1987

Teble 1. Growth in imports cf menufactures from developing
countries as a percentage of appareant consumption,
1976777 to 1982/83
(Percentages for the sixz-year period)

Isporters
European
Economic North
Exporters Community Americs Japan
Developing countries, excluding
major petroleum exporters
Major exporters of manufactures 30 60 17
Remaining countries 12 14 3
Totel 21 42 9

Source: United Nations Conference on Trade and Development,
lement 1986 - Hand of International Trade and ve nt
Statistics (United Nations publication, Sales No. B/F.86.1I.D.4).

Table 2. Change in trade in clothing, 1980-1985
(Millions of dollars)

Isporters
Zuropeasn
Level 1Incresase Economic United
Item (1980) (1980-1985) Community States Japan
Total clothing imports 38 091 7 B11 -1 664 8 966 524
Imports by developed
from developing
countries or aress
Totel 16 369 8 593 -101 8 439 s$r0
Excluding Hong
Kong, Republic
of Kores,
Singspore end
Teiwan Province 5 926 4 818 730 3 455 252

Dean Spinanger, "The impact on employment snd incime
of structursl and technologicsal change i5, the clothing industry”
(Kiel, Institute of World Economics, 1987) (mimeo).
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The reason why the clothing industry canmnot successfully serve
as a leading sector in development for the least developed coun-
tries must be that developed countries have not been meking large
enough efforts to promote their own internal aeadjustment out of
those industries in which they have irrevocably lost their comparas-
tive or competitive advantage. Spinanger and Zietz® note the
tremendous incresse in the number of times aerticle 115 of the
Treaty of Rome heas been invoked in recent years by Irelend and
other members of the Europesn Economic Community. The failure to
promote positive adjustment policies is e flagrent neglect of
whet is meeded and of the spirit of the MPA itself. Multi-Fibre
Arrangement IV, signed in 1986, states explicitly in paragreph 13
that: ==

(a) Restraints shall not normsily be imposed on exports from
small suppliers, new entrants and least developed countries;

(b) If circumstences oblige the importing country to intro-
duce restraints on exports from least developed countries, the
trestment accorded to these countries should be significantly more
favourable.

There is also the danger that the reluctance to take positive
sdjustment action sets s pattern by which the newly industrializing
countries or aress, with the exception of Hong Kong and Singspore,
restrict access of foreign clothing to their own consumer markets
from countries significantly further down the development 1ladder.
That problem ties into the more genersl question of the willingness
cf developed countries (end the middle-income developing countries)
to open their markets for menufactures of all kinds to the third
world. It is doubtful thet developed countries have either the
will or the cepacity to insist that countries that export to them
should sllow equal degress of access to markets to countries further
down the development ladder.

To close off an export outlet for a young manufecturing indus-
try in s country that lacks a tradition in manufscturing is to deny
to thst industry and thet country the fruits of the learning curve
and the impetus thet s leading sector can provide to the develop-
ment process. The policy also deprives the country of the herd
currency needed for non-competitive cepital-goods imports. The
transition to s msnufacturing economy takes place by building on
industries that are lsbour-intensive and low-technology. Surplus
labour is drawn into the industry and spread effects emerge ss an

"See (8], table 3, p. S18. Article 115 sllows & member coun-
try to restrict imports of a good for the commun.ty &s s whole when
1ts own industry is being damaged.

*2gee Madihavi Mejmudar (9), who suggests that the latest ver-
sion of MFA hes positive implications for exporters of clothing.
However, he does not distinguish among developing countries to the
point that he identifies the plight of the least developed.
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understanding of the industriel process permeates through the coun-
try and as skill acquisition end the cepacity for skill acquisi-
tion, improves steadily. There can be little hope for further
development of indigerous entrepreneurial effort or of alternative
sources of industrialization if the develoment of & clothing
industry is effectively precluded.*

B. Propossl

As a first step toward reducing the impediment to eerly devel-
opment that the MFA has become, and as e« means of ensuring that the
least developed countries are not discriminsted against by the
“first-come, first-served” procedures, separste treatment for the
least developed countries in irternationsal (that is, Rorth-South)
trade warrants consideration. Such a measure has the additional
sdvantage that it would not unduly aggravate problems of sdjustment
for developed countries because of quality differences between
domestic clothing and imports from the least developed countries.

The 1least developed countries would be allowed to export
clotking to all signatories of the MFA without the imposition of
quotas. Such a measure would allow the least developed countries to
take the first steps on the road to industrielization without the
fear thet some bureaucratically determined obstscle could suddenly
be thrust in the way of their exports. It seems improbable,
however, that the signatories, including the middle-income “super-
exporters” of East Asis, would be willing to accept so complete an
exception, hence a second-best solution may well be required. Any
least developed country would be allowed to provide without discrim-
inating impediment (that is, MFA quota), exports of clothing up to,
for example, 5 per cent of any signatory’'s total imports of clothing
by value. The valustion of such imports would be based or value
added within the bloc of least develoved countries and would exclude
any intermediste inputs groduced in the importing country. 1In this
way, there could be co-operstive specialization within 1least
developed economies, snd it would be possible for textiles from the
importing country to be used to supply that country without using up
the sllotment. Such s set of conditions would sllow entreprenecurs
in least developed countries s much better ides of how to plan their
investment snd would sllow markets to determine the mix of quality
desired by ~onsumers. Rither the best proposition or some second-
best slternative would assist the process of economic development
in least devsloped countries. Either would also benefit poorer
consumers in the importiag countries.

There is a danger that transnational corporstions might come to
dominste clothing production in the least developed countries.
While trensnationa! corporstions cen undoubtedly play s positive
role in economic development, especislly if the production of two
or more least developed countries is to be combined or if importing-
country textiles are to be used in esports, the encouragement of

*This stricture also spplies to any other industry which meets
the labour-intensive, low-technology ~riterion.
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indigenous entrepreneurial talent is nevertheless an important
component of econromic development. Tha variant WFA might therefore
reasonably impose s limit on the percentage of exports produced in
factories in which transnstionsl corporations held operating
coatrol . *

Good relstions between the North snd the South and a prospercus
South are importent for the prosperity of the industrialized world.
It behoves the de¢veloped countries to increase their comtribution
to economic development. The proposal mide here would be one small
but not unsubstantial step in that direction.
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Zones industrielles d4'exportation :
le cas de la bl de Corée

Derek Healey et Wilfried Litkenhorst

Deux zones industrielles d'exportation ont &té crébes en
République de Corée au début des snnées 70. La présente étude fait
le bilan de 1'’expérience en ce qui concerne 1'investissement,
1'emploi, les exportations, les profits et, plus précisément, les
entrainements en amont. Elle conclut que la formule a eu plus de
succés que dans d°sutres pays en développement mais que ce succds
n'est peut-8tre 4G qu'd 1°envol des exportations de produits
manufacturés dans 1'ensemble du pays. Cette interprétation serait
logique puisque les entreprises des zones industrielles
d'exportation bénéficiaient & peu prés des mnimes incitations que les
sutres. Au stade actuel, les zones industrielles d'exportation
doiven. faire 1'objet d'ume restructurastion, qui pourrait asboutir i
leur reconversion en parcs scientifiques de hsute technologie.
Parmi les enseignements déterminants que peuvent tirer les pays
envisageant d'adopter ias formule, il y a la nécessité de définir une
politique d'ensemble et, pour créer des relstions avec le rests de
1'économie, de mettre :n place un résesu local de fournisseurs et de
sous-traitants efficaces.

- ons tec iques
Krishnasvamy Venkataramsn

L'srticle résume les liens entre gestion et mutstions
technologiques en mettant particulidrement 1l'sccent sur les nouveaux
systémes et les nouvelles pratiques de gestion qui se sont imposés
ces 10 derniéres années ainsi que sur 1'accélérstion des mutations
technologiques imputsble pour une large part aux progris réalisés en
microélectronique, dans le domsine de la collecte et de 1'snalyse de
1'information et en biotechnologie. Les asuteurs snalysent la
conjoncture mondisle et ce qu'elle entraine pour les entreprises des
pays en développement, ainsi que 1la relation entre stratégies de
gestion et politiques gouvernementales.

Imitetion, sdaptation et innovation : typologie et conséquences
Syed Ahmad et Atif Kubursi

Les suteurs de l'srticle distinguent trois types de t.snsfert
de technologie vers les pays en développement : transfert par
imitation, quand 1s technologie étrangérs est transplantée "tella
quelle™; transfert psr adaptation, quand ls technologis est modifdée
en fonction des dotations en ressources et des colts relstifs des
facteurs dans le pays en développement considéré; et transfert par
innovation, quand 1le psys est capsble de mettre asu point des
techniques ou des machines nouvelles correspondant sux conditions
qu'ils connaissent sur le¢ plsn économique. Les suteurs ont recours
4 une anslyse graphique pour préciser les différences entre les
trois types de transfert et leurs corollsires en mstiére de codt.
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Pour un pays qui n'est pas en mesure d'adspter ou 4'innover, le codt
du trensfert par imitation risque dJ'apparaitre élevé si les
différences des coits relastifs des facteurs psr rapport au pays
exportent la techmologie sont triés (levies.

*Accord mult o8 les
H. Peter Gray

L'suteur soutient que 1'Accord multifidbres (AMF) est un
obstscle mejeur sux exportstions et su développement industriel dss
pays en développement et qu’'il désavantage perticulidrement les pays
les moins avancés. Les textiles et vitements exportés des pays les
moing avancés vers les pays développés n'étant généralsment pas des
produits de qualité supérieure, ils ne concurrencent pss les
produits des pays Jdéveloppés. Les consommsteurs des pays
développés, notamment ceux appartenant sux catégories & faidle
cevenu, sont pénslisés sans raison par 1'ANF. L'idésl serait donc
que les exportstions des pays les moins développés soient dispensées
des contingents prévus par 1'ANF. Si cette solution ne peut &tre
retenue, il convient de trouver des formules de rechsnge pour
sssouplir le contingentement des exportstions des pays les moins
développés.




EXTRACTO

Export processing zones: the case of he Republic of Korea

Derekx Healey y Wilfried Liitkenhorst

A comienzos del decenio de 1970, empezaron a funcionar ea la
Republica de Corea dos zonas francas industriales (2ZFI). En este
estudio se analizan sus logros en lo tocante a inversiones, empleos,
exportaciones, rentabilidad y, més concretamente, su vinculacidn
regresiva con el resto de la economia del pais, y se llega a la con-
clusién de que dicnas zonas han obtenido resultados mis satisfacto-
rios que la mayoria de las situadas en otros paises en desarrollo,
aungue han tendido a reflejar un elevaco aumento general de la
exportacién de mancfacturas en el pais. Esta conclusién gque no debe
sorprender, pues los incentivos de politica concedidos a las empre-
sas de las ZFI no han diferido notablemente de los otorgados a las
empresas sitas fuera de éstas. Actualmente, las ZPI se enfrentan a
la necesidad de abordar una reestructuracidn que quizas las conduzca
a8 convertirse en zonas dedicadas a actividades cientificas de alta
tecnologia. BEntre las principaies lecciones que pueden extraer
otros paises que estén considerando la posibilidad de instituir ZPI
figuran la necesidad de un marco politico general favorable y, para
establecer vinculaciones con el resto de la economia, de una red de
proveedores y subcontratistas locales eficientes.

Management of technological change
Krishnaswamy Venkataraman

En este articulo se ofrece una visidn panorémica de las rela-
ciones existentes entre la gestidén y el cambio tecnolégico, con es-
pecial hincapié en las nuevas nociones y précticas de la gestibn
surgidas en el Gltimo decenio y en el ritmo acelerado del! cambio
tecnoldgico, debido en buena medida a los progresos de la microelec-
trénica, del acopio y andlisis de informacibén y de la biotecnologia.
Se analizan las tendencias mundiales y sus consecuencias para las
empresas sitas en los paises en desarrollo, asi como las relaciones
entre las estrategias de gestidn y las politicas de gobierno.

Imitation, adaptation and innovation: & note on typology
and_consequences

Syed Ahmad y Atif Kuburs:

En este articulo se establece una tipologia de la transferen-
cia de tecnologia a los paises en desarrollo, conforme & la cual
se diferencian tres tipos: la imitacidn, en virtud de la cual se
transfiece la tecnologia extranjera "tal cual”™: la adaptacidn, que
consiste en modificar una tecnologia conforme a los recursos psopios
y & los costos factoriales relativos del pais en desarrolln que se
trate; por Gltimo, la innovacién, proceso consistente en que un pais
elabora nuevas téc-icas o méquinas adaptadas a sus circunstancias
scondmicas. Se aplica un andlisis geowbtrico para esclarecer las
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diferencias entre los tres tipos y los costos que entraian. Para
un pais incapaz de adaptar o innovar, el costo de la transferencia
de tecnologia mediante la imitacién onuede resultar elevado si sus
costcs factcriales relativos difieren notablemente de los vigentes
en el pais que exporta la tecnologia.

The Multi-Fibre Arrangement and tne least developed countries
H. Peter Gray

El autor de este articulo afirma que el Acuerdo Multifibras
(AMP) constituye un considerable obstiaculo a las exportaciones y a
la industrializacién de los pais2s en desarrollo, y que es especial-
mente injusto para lcs paises menos ad:lantados. Como las expor-
taciones de textiles y prendas de vestir de los paises menos ade-
lantados a los paises desarrollados son por lo general de baja ca-
lidad, no compiten con los productos de los paises desarrollados.
Asi pues, los consumidores de los paises desarrollados -en particu-
lar los de bajos ingresos- resultan innecesariamente penalizados por
el AMF. Por lo tanto, se deberia tender a gue las exportaciones de
los paises menos adelantados no se vieran afectadas por los cupous
que determina el AMF. Bn caso de rechazarse esta posibilidad, se
deberia buscar alguna férmula alternativa mediante la cual s2 miti-
garan los cupos fijados a las exportaciones de los paises menos
adelantados.
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