ter for S Stain rroJe elopment UnlverSIty of Brasilia:

i A A

_I / ~zo Jan LJsl 2007



rllvvrl /J EXI 5Lr.ed?




REAL PER CAPITA INCOME ESTIMATES
Developing "X" Developed Economies
(1750 - 1990)
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RATIOS OF REAL PER CAPITA INCOMES
Developing "X" Developed Economies
(1750 - 1990)
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PERCERIENNCeMES off developed x developing economies

e Before the Industrial Revolution, there was no
meaningiitl difference in per capita.income between the
countries that are new developed and.those that are now
develeping,

e [he diffierence emerged and increased systematically
after' the Industrial Revolution, when technicalichanage
Pecame a permanent feature of the economy.

e Pel capita income of developing economies remained
stagnated for appreximately 200 years.

® |Incemes of' develeping economies started to rise only
after the industrialization process began to thrive in
[nese ecenemies.

e Even s, the income divergence continued to growth.
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LABOR PRODUCTIVITY IN COTTON SPINNING
(18th Century — 1990)

Technology

Period

Operative Hours to
Process 1000 Ibs of
Cotton

Relative
Productivity

Indian Hand Spinners
Crompton’s Mule
100-Spindle Mule
Power-assisted Mules
Roberts’ automatic Mule

Most efficient machines

18" Century

1780
c. 1790
c. 1795
c. 1825

1990

50,000
2,000
1,000

300
135

40

1
25
50




[E29EIFpReEUCHVIL/ IR cotten Spinning (1)

o Differences in laboer productivity are-the most important
[eason for ceuntres” income differences.

e [he main engine ofi labor productivity Is technical change.
e Newtechnologies are usually superior to the oldienes.

e After the intreduction of new spinning technologies, the
Ilndian hand spinner would never be competitive INHE
longl N ne matter how cheaper the Indian labor was;
compared to the British. (There is no “technical choice®in
the leng run.)

o Al the same time, It was precisely the higher productivity,
ofi the British worker that made it possible for him to enj@y
a much higher standard of living than that of the Indian
WOIKer.



[E2190)F PredUCHVILY IR cotten Spinning (2)

e Orthedex (neoeclassical economics’)-models of international
trade, that assume that each and every-country has access
[0/ thhe same set of technoelogies (i.e., have egual production
fiinctions)), disregard the main cause for countries,unequal
productivity: and!levels ofi development.

o Similarly te'what happened in the cotton spinning YRAUSTRA/
e continueus precess of development and adoptioRier
new technelegies in the economies that became
Industralized was responsible, on the one hand, for the
extraordinany growth of their labor productivities and, ol
the other hand, for the growing gap of productivity and 10Ss
Off competitiveness ofi developing economies.
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REAL PER CAPITA INCOME
(1990 US Dollars - PPP)
1950-2003
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Selchinortpranoiaoging venind

Real per capita iIncome
S =100)

(@

182)510)
Brazil 17.5%
VIEXICO 24, 7%
Soutn Kerea 5.1%0

lrainwean 0. 7%



SalcChingrtpranaiagging vehind

o [E large picture Is clear:
. South Kerea andi Taiwan are following a steady and

Seund pattern of catching up with the leading
SConomy;

. Brazilland Mexico are being left behind sine
peginning of the 1980°s. (The period in whie
neo-liberal policy ruled.)

)

)
vf
Jigle

Brazil and Mexico could be taken as examples of
PASSIVE Jee_mérqa)
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PIoeUCHVIRAgrewnia (L)

® [he preductivity of the average Brazilian worker doubled
petween 1960 and 1980, but it remained stagnated
tnereaiter.

e During the penod in which the labor productivityin, Brazil
rfemained stagnated, the productivity of severalofiits
COMpPELters Was grewing.

e FEorinstance, between 1980 and 2002, labor produGhvityaimn
e leading mdustraleconomy (US) increased 40%.

e | 1980, the preduct of 1 US worker corresponded to tiatoj
3 Bliazilians.

® N 2002, it was necessary to add up the work of 4 Braziliais
16 produce approximately the same as 1 US worker.



PIOEUCHVILAGrewWn(2)

e |n 2002, the preductivity of the Brazilian worker, relative to
that of the US woerker, went back to levels similar to those
that prevailed i the year 1960.

e [he poor performance of labor productivity in.Brazil during
the'last decades is at the core of the difficultiesthercountry
as expernienced in terms of growth, competitiveness and
standard ef living| of its pepulation.

® [he poor perfermance of Brazilian productivity Is asseclaied
Withi te the'lack of dynamism of the processes of innoyatien
and technological learming of the country.



SeWcenvenuepalwisdomiin S& T policy would exsieig
SUCHIENPeOIFPEermance In labor productivity?



convenuenaiNvisdemintS&lr policy (1)

» llinear Viedel:
Lack o1 R&ID personnel;
“[Lack Off SCIentific proauction pf,knowledge”).

o NEO-lneral prescriptions:

,\

*[Lack of intellectual property protection;
*|LaCK O 1ereign direct Investment;

slLack of competition (Economic openness).

05



HOWAESENaCtors evolved lately in Brazil*
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R&IDNPErSseRnel (1)

Masters and doctorates awarded, Brazil, 1987-2003
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R&IDNPESERNEIN2)

e [he potential supply ofi R&D personnel, master and
doctorate earmers, presents a sustained pattern of high
grewiniin Brazil.

e Between 1987 and 2003, the number of master and
deciorate degrees warded in Brazil increased respectively
Py 75 7% andl 932%.

e Just 1 20038, mere than 27 thousand Brazilians graduated
I masters programs and more than 8 thousand were
warded with PhD.

o Nenetheless; according| to the Brazilian innovation
sunvey, only (a stock of) 3 thousand graduates were
Invelved in intramural industrial R&D in the year 2000.

e i that same year, Brazilian universities warded (a flow ofj
18 theusand master degrees and 5 thousand doctorates.



SeIEniic preduchiontEsupply of knowledge™)

NATIONAL SHARES OF WORLD'S SCIENTIFIC PUBLICATIONS
Selected Countries
(1981-2002)
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SGCIERUC preducHoRNEsUpplY. off knowledge™) (1)

Number of scientific publications by Brazilian residents and share of the world total, 1981-2004
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ficiprecdlcueR(Csupply: of knowledge”) (2)

Iine Brazilian scientific production is.growing in a very fast
e

Ven times faster than the world average during the last



Intelecitzl preperty pretection (1)

e Deregulation efi the technology transfer process
(Revecation of “Ate Normativo n°15, de 03/09/1975" of the
INPI; the Brazilian patent and trademark office, by “Ato
Nemmative n® 22, de 1990” and “Ato Normativo n° 120, de
1995%.)

o Internalization of TRIPS
(Cei'da Propredade Industrial, Lel n® 9.279/96; el de
Cultivares;, LLel 9.456/97; Lel de Direitos Autorais, LLel
0.610/98}, e lLel de Programas de Computador, Lel R®
0.609/98.)

e One ofi the moest Important ebjectives of the 1990’s changes
I Intellectual property rights was to create an environmef
that weuld encourage technology transfer, its results in tefms
of patent licenses, hewever, seem to have worked in the
Wreng direction.



IREleciuaiNpropEerty protecton (2)

Number of patents licensed to Brazilian enterprises, 1990-2004

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Source: INPI (www.inipi.gov.br, January 17, 2007)




EerEIgn cirectnvestment

e Eoneign capital has enermous weight in the industrial
structure of Brazil.

e Althoeugh net that expressive in terms of.the total number of
Enterprses; It Is extremely significant in the higher size
classes and accounts for an exceptionally highi share of
turnoever.

e EOneign conporations are responsible for nearly one thiid o
the Brazilian manufacturing turnover.

e Surprsingly, an ecenemetric exercise performed using\daia
fliem the Brazilian innevation survey found that, in
comparson to demestic enterprises, foreign enterprises are
Seen to nvest a significantly smaller share of their revenues
I R&ID Wheni factors such as enterprise size and sectoral
distrilbution are controlled for (Araujo 2005: pp. 150 and 165);



COMPEUUONNECONOMIC OPENNESS

» Dunnglthe 1990rs, tariff and non-tariff barriers were lowered
SunStantially or removed at all, a stro}g process of
privatization and deregulation took place, state monopolies
anded, and discrimination between domestic and foreign
corpoerations necame lliegail.

® Imperts as a share ofi GDP increased substantially:



WihaWere tne: ¢
[

SealN By e




Nechnelegical Preducton (US patents 1)

NATIONAL SHARES OF WORLD'S PATENTS
Selected Countries
(1981 - 2001)
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Nechnelegical Preducton (US patents 2)

Number and percentage of US patents granted to Brazilian residents, 1981-2004
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Jiechnelegical Preduction! (Innevatien in manufacturing 1)

Proportion of successful innovators and non-innovators among industrial enterprises during
the period 1998-2000. Selected economies.
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Source: EUROSTAT, 2004 and IBGE, 2004. (authors’ elaboration)



JEchnelegical Preduction (Innevatien in manufacturing 2)

Proportion of product innovators that introduced new or improved products to the market
during the period 1998-2000. Selected economies.

Denmank

Netherland
Austria
France

Source: EUROSTAT, 2004; EUROSTAT, 2004 and IBGE, 2004. (Authors’ elaboration)




diechnolegical Preduction (Fechnological intensity of exports)

Structure of Brazilian and world exports classified by technological intensity of products
Brazil 2003, world 2002

Primary commodities

Labour-intensive and
resource-based
manufactures

Manufactures with low skill
and technology intensity

Manufactures with medium
skill and technology
intensity

Manufactures with high skill
and technology intensity

10% 15% 20% 25% 45%
OWorld O Brazil

Sources: Data from SECEX and UNCTAD. (Elaboration Fernanda De Negri, 2004).
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WihyAconveRtonalrS& Ik policy seems to perrejiy
SENIEOHVeIRdEveloping economies?



NATIONAL LEARNING SYSTEMS

Late Industrializing Nations)

INCREMENTAL
INNOVATION

ABSORPTION
(DIFFUSION)

Source: Viotti (2002)




liechnelegical Ceaming Systems (1)

e [ate industralization Is usually deprived of the innovation
element.

e [ate Industrialization and catching up are basically a
Precess of “learning”, and not of innovation:.

® [he use of the concept of innovation as a kind\ef
synenymi of technical change hinders the abilityte
understand the differences in the processes of technical
change typical of developed and developing economies;

e [he limited nature of the latecomer’s process of technical
change (learning) Is the main reason why developing
econemies have lew productivities and per capita
Incemes, and high ineguity.



llechnelegical Ceaming Systems (2)

o |nnevaters usually enjoy a kind of Schumpeterian surplus.

® [hese extraerdinary profits” could fund innovators’ R&D,
medemization investment and capital aceumulation,
creating the conditiens for them to retain theirinnovation
lead, extraerdinary profits, and competitive advantages
eugh ime.

® [he surplus could also bbecome the object of apprepriatien
By coNSUMmMers, Workers and the state, without jeopai@dizing
e process of capitalist accumulation.

e [hisimechanism s vital for the authentic competitiveness
off Innevatoers, as well as for building societies with high
standards of living and relatively equitable income
distrbutions, Whichi characterizes developed economies;



dIEChnplegIcalleamingLsystems (3)

e [he imitater Is banned frem the pool of extraordinary
profits that Is a privilege of innovators.

e |is profit margin Is squeezed by Its relatively high cost.

® |iS highicest must be offset by compensatory mechanisms
such as lew' wages and state subsidy or protection
(Spunous competitiveness).

e [he striuctural difficulties described here are some i the
most Important reasens why latecomers have difficUIHES 7
achieving higher levels of income and equity.

e Higher wages, for instance, could jeopardize one of the
few seurces ot competitiveness of these economies.



EChnelogIcalEarmnIng systems (4)

e lfithe imitator'is not able te advance its process of cost
leduction at a speed higher than that of Iits competitors in
erder te close the preductivity gap it will extend indefinitely
[iS dependency onithe spurious mechanisms to sustain its
competitiveness. (Passive Learner)

o \When the imitater achieves successful processes of
continuoeus, fast andl efficient technology absorptien and
Imprevement, It develops the ability to achieve ratesoj
productivity increase (cost reduction) higher than thatef
thelr cempetitoers, and progressively moves towards
authentic competitiveness. (Active Learner)

e S&I poelicies of developing economies should be focuséd
On the rele these policies play in, first, the reduction of the
Imitatien time lag, and), second, the speed and efficacy o0f
e precess of technolegy absorption and improvement.






EEAMING) compellverness and development (1)

PASSIVE LEARNER

ACTIVE LEARNER

INNOVATOR

Jlechnical change hasically
imitedl to  the type of
lneremental’ inneyvation; that
IS a Kind ofi free’ by-product
oM camying, on  with
preduction, like: learning-
py-doing, and the type of
technoelogical albsoerption

Tlechnical change
dominated by those forms
offt Incrementall innovation
that are consequence of
deliberate technological
effort, like  non-doing-
learning, as well as the
forms of absorption that

Technical change
dominated by innovation,
preducts or processes
new-te-the-world.

that fellows the pathway ofi | require. a more intense
minimal technological | technological effort, like
effort,  the  black box | reverse engineering.
appreach, like turnkey
Projects.
Tlechnoelogical capabilities
. : jon +
Brodleton Production + Improvement Production + Improvenient

+ |[nnovation




EEAMING COmMpPEllVERess and development (2)

PASSIVE LEARNER

ACTIVE LEARNER

INNOVATOR

Price Technological
competition competition
Cow WagEes, natural New or improved

reseunces depletion, and
state sulsidy er pretection.

products, wmprocesses or
services.

Spurious
Competitiveness

AuUthentic
CompetitivVeness

Ability: off a country to
sustain’ and’ Increase Its
share of the' Iinternational
markets only: at the cost of
Jeepandizing| its (present or:
fiuture) populationrs
standardi ol Iving.

Ability of a ‘counuy/s 1o
sustain and INGrease Iis
share of intematienal
markets in the Wmeditm
and long run, | and;
simultaneously, enkance
its population’s stap@dad
of living.




FEAMINEF COMPENUVERESS and development (3)

SpPUrous
CoOmpEtitveNess




Wihetiaresthe Iimplications, ofi this framewor
gigalySistieiatecomers’ S& 1 policies?



PolIcyAmplcatiens oriaiecemers (1)

e Conventional S&I policies, stressing basic research,
lough competition and strong protection for intellectual
Propenty nghts, seem to be unable to push countries
tAreugh the pathway: of catching up, from passive to
active technolegical learning, and possibly tewands
Innevatien.

o [alecemers’ S&I policy should be evaluated maigly i
terms of Its contribution to the reduction of the imitation
|ag and of the preductivity gap.

e [he Immediate ebjective should be to foster a strong
active learning| proecess.

o |t Isinecessary to build the right set of institutions and
Incentives in erder to fester active learning.



PRlICyAmplcatiens o laiecemers (2)

e Bulldinglfirm’s technological capablilities is crucial.

e Academic, hasic research and R&D institutions have a
fiundamental rele, but should be articulated with the
country’s leaming effort and, simultaneously, should focus
mainly’en some' specific fields that are promising fenthe
future development of an innovation process within the
COURLRY.

o \When one realizes that iInnevation is not the only objeciive;
and that active learming Is also a very important target;
latecomers: S&I policy and corporate strategy become
more feasible and less risky.



PelICyAmplcatens orlatecemers (3)

o R&D foradaptation and improvement, manufacturing
extension, technical assistance, demonstration and
diffiision;, netwerking ofi producers-suppliers and labs, and
penchmarking, all become essential elementsiof S&T
policies andl strategies.

® Eimm’'s shop floor Is critical for learning. Issues like 1aork
education and training, a cooperative environment
petween management and workers, few hierarchical
layersiand tetal guality: management become very
Impertant.

e Macre-econemic, iIndustrial and educational policies
shieuld be appropriate for active learning.



PelicyAmplicalionsHoeriatecomers (4)

e PIcking the right sector or technolegy becomes crucial.
Tihe lessimature the technology Is, the higher the
lechnolegical oppertunities for active learning and
Innevaton, the higher the rates of market growth and the
PrOSPECts for Nigh profit margins.

e [ough competitive pressure alone, achieved by meansiof
open and liberalized domestic markets, usually indUces
price competition and specialization in industries which
are intensive in lakor and natural resources or which
employ mature technelogies. As a conseguence, it favess
passive learning and spurious competitiveness.
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