HETHODOLOGICHL GUINELINLE FOR THE STPI PROJECT*

Lima, April 1574

*These guidelines have becn drafted by Francisco Sagasti
and Alberto Araoz. They draw heavily on previous con-
tributions to the STPI projact, on the diverse country
team proposals, and on the cormments rcceived at the
technical mceting hold in Lima, in January 1374, where
a preliminarv draft waz submitted.



I. TH& STPI DR.OJ 5CE

1° Introductiona

- ; t?he Scic ncw an¢ Technolegy Policy Instruments

, STPI) Projoct is a coonarative rcsearch effort undertaken. by
" national rasearch toans of Africa, Asia, Latin America, and
-Southcrn urope, th: genceral purnose of which is to gather,
andlyze, evaluatz, and g:@nerate information that may aelp
policy-makers, planners and decision~makers in underdeveloped
countrics to specify the ways and means for oricnting science
and technology towards the achicvom:nt of development objec-
tives.

N 3TPI was formally born as & rcesult of a meeting
‘taat took ﬂlaco in Barbados, in January 1373, but its gesta-
tion Jpanncd a pgried of about two years during which active
discussion as well as a nunber of written contributions helped
to define its oHjecitives, its scope, and its manncr of organi-
zation. Aappendix 1 of the report rafers to thoe background

and chiaracteristics of £7TPI, while Aprendix 2 lists the various
nmothodological parcrs and foasibility studlns that have bcen
carried out. : '

2. Suoject mattar and Specific ?urpnée of the Projoct.

Sc1wnc& and tecihnology, or rathor, the sct of
functions and activities -- which we may toerm “science and
taeciinology variables®™* -- that havae to do with the production,
diffusion, and transfer, and utilization of scientific and
tecnnological knowladge, are rarely an end in themselves.
Science and tachinology ﬁ&T arc to be regarded as intervoning
variables that have an influcnee unon socioeconomic deévelopmant
(rate of growth, cmployment, income distribution, health,
welfare, etc.) and other national objectivaes such as 9restige,
defense capatiilities, and self-relianco.

Hov S&T variables act on national objectives is a
subjcct which has been and continucs to he, abundantly exnlored

*In this report we use the concent of “variabkle™ in the sense
it is employcd in social scicnce rescarch, making a distinc-
tion between “depondent variables™, the functions and activi-
tigs that suffcr an influence, and “indorendent variables®,
the sources of such influence. V



in the vast literature about science and t*chnology and their
relaticns to> dev lcvﬂ\nt Yowaver, much loss is known about
the procwdv*es wavs and means of formulating anéd mutting S&T

nolicics inte practice. particularly in lozs developed coun-
Ctries. Thais is the “ubjoct matter of thce STPI nroject, whose
specific’ purnose i3 o oxplor: how pollcyﬂmaking and tha policy
instrumants th:t vre usaen (takon to be the independent varia-
Vblo ) mgart an inflichce and thirough what means, on 54T funce-~

"tlons an activitiés {(the denondoat variables), in divoerse
contexts of unﬁérdev 0D3wﬂi« S o SR

3. Structare of th. Iroject.

Hational Q»U&LOC wx’i b und‘rt%run ‘hy tha partici-
pating ccowuntrie., ac. nxflnq te a coramon ~:tline. The results
owd 11l be in+ﬁdvc-31 ine g «is ropcri, togoether with
. other e Levant Lnfowmatlon. In Wadlulﬂﬂ a number of snecial
studics will Lo uwndertaken by conﬂq7tﬁﬂus; com: of which will
‘pe of & mzthodnlogical, nature. Othor studies will look into
specific iscues, such az ‘tu::nolﬁmlca1 ﬂdn@n&@ﬁc@/"ﬁlrn
raliance® and intc scicence and fzcanology rpolicy in lenﬂ and
Japan., TFurthernors, closce contact will be kowt by the rizid
Coordinater's ofifice with rescauwch on scientific and technolo-
gical policlies and iastrunchts taking rldece elasevwhers in the
wvorld., Thiz infornizticn will no Ind tc the country project
teams and into tnﬂ *lnam wjutgb31~*“ ppurt,

5»-

Gva of the n”csnnt guidelinas is to oro-
the g rountry teams with a commen sot of
concu ts and resesi ‘oceduroc, in..ordar to fzc&lltatb,
frOss=ia :xilizaticm,>ur;n search work and assurce that a
comparat’lve avalyveil: may @“,““ul'Fuﬁly carriad out during the

last nhasce of TP,

- T™e ohjcct
1@ p: ficipating
.

Per L e vh« guicelines. k! with an examination of con-
cepts, cataegories, and approaches a2levant to the

viresaents a ""wmarv of what
CCh of the Mivm phases of the
inog for Phas ‘:s VL a'qri 2 are

¥ > N
project, Yhe folloving gectl
’fhas ne;n agr@ ed i cover in

:d rozedrch guide

e

Guidelines for r@”“a‘uﬂ on Phases 3 and 4
r :"ﬂ in ‘the ¢ ﬂwng montka, ana wlll besent so-
parately to o counltyy teams. s : o :



II. THE RESEARCH IPEROACH, CONCE PTQ AHD CA RIEES.

1. The Lffacts of Policy and Contrxtual actors on Science

and Techinology: sn OQvarview.

Cne of ti2 main concerns in the STPI ovroject is to
analyze tho cffucts of thireo tynes of influences on functions
and activitics relatod to the: nrochtlon, ‘diffusion, and
transfor and utilization of scientifican? tzchnological know-
ledge. This may be done (a) for the whole of the industrial
sector (and other arecas such as mining, infrastructurce scrvi-
ces, etc., thay may bc of particular interest), and (b) for
certain dbranches of 1n0uqtry chosen for special study. The
analysis may start from the sourca of 1nfluonce, loonking at
the effects that are produced ‘upon the S&T: functions and acti-
vities (the top-down apnroach) or from a certain S&T function
or activity, tracing back the 'sourcaes of influence that produce

effects on it (the bottom—-up approa h). 2&s we shall scc both
approaches arc complencntary for the und orstandlng of our
subject mqttcr.

: - The main idea is to explore cause-to— effect rela-.
thDSthS in an ordored way . generating partial =xplanatory .
hypoth051s that, once verified, may orov1dg the bhasis for
better: control ovor the S&T. Functlonf and activities, in Qrdpr
that they should makeé a better contribution towards devalopment
objectives. Effects may be characte rized by modifications in
the sign and magnltu&c of the 4dependént variables, or by
conctralnts olicsd to such moalflcatlonsq
It is rbcognlzed tuat such causo—to—effuct hyoothe-

as w111 not usually be simpl: and unidirecitional, and that
many provisos will have Lo be incorporated in their formulation;
moreover, it may not be 2asy to express thei~ in aquantitative
terms.! But such chazacterist ics are to b expected in a com-
plex worla, and in =a comnlex subject matter. The difficulties
anOlVLd should not detract. from the uscfulness of the éxercise,
both &s ragards the final rosults of the roscarch and the know-
lcdgu and training that will surely accrue to those performing
it. '

o ‘=u~qsn;r11 ‘schere of the 1nt »raction between-sources
of influcncofand S&U Functl ns and ae¢tivitics is presented in
Figure 1 l ' ' '

For analytlcal purﬂos wé have distinguishad thrpe
groupSan 1n6~ncnd‘ﬂt var1ab1@sy‘or tvoes Df 1nF1uenCQs“



aj)

c)

Sources of influznces .

Cxplicit 5&T policy

& its instruments

. N
Y

Implicit S&T policy and
instruments (side ¢Iifects
& implications of policy-

ktional

Institu~|

& instruments in other .
arcas) ' .

AN

ot

setting

Contaxtual factors |

A

. S&T functions and activities

- Perand side:

- ffechnological be~-
havior & decisiors.
in productivs sys

Sunply side:

Activities in
the S&T systenm

Linkage a¥za:

Aactivities that link
the nroductive sys-
tem with sources of

N/

L\ 4

tem S&T knowledge
Daman&;for Absoro. Prqéuc~ S&T Sué?ly Linkage: Technologi
technology [tion” |tion offser jof S&T| between lcal trans-
» ' of tech|techno~|vi-|skills|S&T sys |fer, tech-
nolooy |logy ces : ten and - nical coope
S - oroduc~ {ration and
tive sys [assistancc
tem =
_ 7 ]
= e o
: e f
.. "Resultant” 5c$eﬁ¢é;anthgchnology policy
FIGURE 1.1




- {(a) Explicit science and technology . policy and its instru-

ments.  Here there exists a definite, ide ntifiabie
. purpose of causing an mff et on S&T functions and ac-
‘zt1v1tle .

(b) Implicit scicnce and technology peolicy and its instru-

mentsi‘ Here the purpose is to produce effects on varia-
bles that do not belong to the group of S&T functions
‘and activitios, but, as a result, unlntendbg effects
take place Lngn the latter. nﬂCh unintended cffocts
may be termad "side effects” or 1mpllbatxons‘o A better
knowledge of th@m may genable ool y~nakers to minimize
or. ellmxnate their negative 1nxlucnce or -to heighten
their positive iZmplications, and eventually to transform
thesec implicit policies and their related instruments
into purposa efnl “indircct® policies and instruments for
science and t@chnology,

(c) Contextual factors. Those are factors that cannot be

adscribed to. governmcnt pol¢vl ; they are a consequence
of the country's past history, . cultural and social fea-
tures, resource «ndowmant, qgoography, etc. They are
modifiable in the long run, but for the purposes of

this research they must be considered as fixed. Thelr
effect on science and technology functiong and activi-
ties 1is orircipally that of putting constraints on their
nod;flchlone that is, to place limits to the effccts
of explicit or implicit policies and instruments. They
may refor to broad macroeconomic, cultural, social, etc.
aspects, as well as to the characteristics of enterpri-
ses, rescarch institutes, cte., which are the result

of the country's evolution, e

Explicit and imolicit S&T polic' 25 and instrumcnts
may act directly on -He ‘devendort variables, but usually thQV
do-so through varions instituticns that are in chargc of
wielding ‘them. The institutional setting may modify or distort
in various ways the “messagas™ they transmit, thus affecting
‘the ‘magnitude of the raqultxng effect uvon the depondent varla—
-ble, ‘and the effectivencss of the instrument. Cont@ytual fac-
tors also have a dcfinite influence on the institutional”
settlng and the way 1t worku,

" The "daqcndnnt variablag® 1n the exorc1@e are ﬁho»e
furictions and activitios related to sciénce and technology
whrich have to do vith the productien, dlf Fusion, and transfer



-and utilizaticn of science and technology. For analytical
purpOQQS they have feﬁn dividezd into three groups:
(a) those on the demand side, that have to do With the
tecnnolegical behaviour and the tecqnﬁloalcal docisions
of. oro&uctlv“ unlts,

(%) those on thc supply 91dup that have to do wmth the ac-
f, tivities in the scicnce. and technology . svs stem DrOPeY
" that. have as cnd products npw technological knowledge
Aand,varloue sv¢untlfsc and téc inological .services;

(c) those<ianhat may be termed the “linkage area™, that
Lo - have to do witholinking of the productive'systmm with
domestic and foraign sources of 24T knowledge.

.2;'S&T Functions and Activities (erehdent Variablas)

These are the functions and activities rcelated to
science and teciinology, which have to deo with the production,
diffusion, and transfer and utilization of scxcntlﬁlc and tech-
nologlcal knowladge. The three main grours to be considered

» the demand sidc, the supply side, and théeé linkage between
the two. ' ' ‘ o i N

B Suc% a ﬁ?aleflcatloﬁ conmes ﬁaturally from consider-
1ng that scicntific and tcechnical knowledga is an important
- input for the produptlon of goods and services and that produc-
tive units generate = demand for S&T knowladge which is satis-
fied from local or Fovﬂlgw ources {demand side); that there is
deMvSth°?r0§UCtlon of secientific and technological knowledge,
‘some of which feeds iuto productive units {supnly side); and
that the flow cf scientific and technical kKnowledge between
the producers and the users of such knowledge takes ‘place in
many cases through irtermaediary structures and institutions
(linkage area). Instruncnts for science and technology policy
should &ct upon the funotions and activities of these three
areas in order o achicvc stated objectives. 'mhc followzng
diagram lllUStratQ?‘quS@ remarks. (See Figure 2.1)

his dlakram mav e takoen to Lcsresent the guneral
%1tuat10n in a couniry for all productive units and §Clentlplc
activities, but a similar sketch mav be made for lnuubtryuor
agrlcultur», or for specific industrial Qrancﬁus. ,¢n‘this
case we would bz ey ppc1a113 interested in science and technology
policy problems for the branch in guestion. the vertoax “produc-
tive units® would comprisc all those in the branch; the .vertex
Mactivities of the scientific an& tecmn:cal system” would take
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into account those waich arc directly ralevant to the produc-
tive units of the Lranch, and:their futurc developrment (onz
may also includc in this vertex other scientific activities
that support the former onoes): ithe activities in tho linkage
arza would be those that have to do with connecting the nro-
ductive units of tihc branch and the activities of the scienti-
fic and teccanical system, ‘as well as sources of foreign tecin-
*ncibgyfralevant to di¥. Some Government policias 3Ffocting
i AT & production, diffuasion, and trﬁ,sf :x, and. utlllzatxon of
kn@VIadgG An #*he branch ‘may he of" ‘an 1nduatry~w1dm naturo,
Whild otlers'nmay b SO&lelC‘tO ith

This static nlctur may quN way to another repre-
sentation that xntroﬁnccv a hroad causc~to~e¢fpct chain, as
shown in Figurc 2.2, :
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Behind tae diagram lies the belief that taechnologi-
cal developrent needs scicentific and technological knowledge
of the right kinds in order ta contribute to national develon-
ment objectivas

As far a3 sci nce and technology go, all activities
and decisions connected With it nay be taken to have the



follow;ng main nutcomc

-~ in productive qut , “technological develoopment™;

- in the activities- of the- soience and fechnology system,
“the producticn of scientific and tachnological knowledge
which is relevant to tha productive systom®:

= in the linkage area, “"raculation of the transmission of
scientific and technical knowledge from local: and foreign
sources to prnductive unitz for purnases of tachnological
develooment®,

o ?hesevthrce outcomes we may call “resulting varia-
bles"” and note that, at least in principle, they may oe sub~
jected to same sort of quantlflcatlon.

Working backwards from uh@Aresﬁlting variable in

 cach area it should be possible to identify other variables

of more specific character, that may be acted upon to obtain
the desired outcom:. This process cf dlsaggregatlon and of
finding out what variables (and the activities, functions, and
decisions that have to do with thair handling) contrlbuto to
the desired outcome, requires some sort of theory to c"plaln
how actions upon a certain variabla may influence the succeed-
ing ones in the sequence leading to the desired outcome. These
interrclations may be casy or hard to uncover depending on
the naturc of the cutcome and rosulting variable, and on the
complexity of the network of variables and 1nf1ubncas leading
to it. Furthermore, it is not possible tc concentualize the
~whole chain of 1nf1uancos As a tree branching backwards from
the rasultlng variable or outcoma. Acting on a cartain varia-~
ble may imply side cffocts on other variables and there may
be feedbacks along time, making the whole network of reactlons
a complex set of 1n“luenccs and count :2r—influences.

- One of the kay featuras of the research aporoach
in the 53TPI project, is tho attempt to deal with this complex
network of interacbion"F whose eloments are policioes, S&7T
variavles, effects on ond variavles, oolicy instruments, ctc.,
without introducing »verly sifwlifying assumptions. The idea
iz to attumpt a systematization, of thasce interactions, main-
taining & rcasonable degrec of comnlmx1ty that will rendcer
the rgsults,of the rescarch uscful in practico. :

For thQ‘purp0scs of the rescarch, an attempt should
be made at making 2 list of “"dcpendent variables®, in each
of the throee main arcas, in oxder to study causal chains from
policy to effcet and put forth partlal axplanatory hypotheses
that may be uscful to volicy-makers. However, to make a list



of dzpondent variathles within cach of the thrce grounings is
nct 2 simwle taing, anﬁﬁnnv 2 priori attemet at a coherent
tazonorys, 1% open to’ ”rlt qu-, It 1,’00591)1“ tlat a satis-
factory. taxonomlcal classification may be oaz of) tuw'lrportant
" by-products of the nrnjmct of nartlcular intercst for policy-
.making purroses. At this atage it is possibkle only to provide
. some broae sugans t1on to tae national te: ms,{ana to. look
ford»rd to an oxchancz or ideas and xnerlqncoao‘

2.1. Lenand Side: Productive Units

: e The resulting effecct is’ identified as: "technoloai-
cal development® <f oproductive units, 2 comnlnex “variable™
closely linked to coacepis such as 'innovation”, "technical
progress”, "technical advance’, ate. . Attempts have been nade
to quantify itw(thrbuch'wgasurﬂhgnt% of productivity; produc-

~tion function characteristiés,; ete.); althouqh at nrasent
thnrc is- no SathFaﬂtorv way of 501nq 1tn T i

: ! B snat doos t"cqnoloqlcal dﬁvclonﬂnnt :atwthe'proﬂ
ductiva unit level dépend upon? e may point.out to two
. groupings of major variables undorlying it: the introduction
of now knowlcdae, exoresscd as the "demand for: tachnology®,
and thc assimilatiea and improvameht of axisting tecunology
within the oroduet1vo unlt which we may call the Vabsorption
o0f te chnologv o e : S S :

e
i ¢

-.(a) ”ﬁmanﬂ frr" achnology. This rcfars. to knowledge: which is
Lt needed-for: new:<(for the enterprise)
product" aﬁd nrocasses, whieh mays orlglnatq fron domestic or
forcign sources, and which mav: appear in disembodied form
(pronrietcry and nna=provrictory, including knewlcdge suoplied
by S&T human resourcas), Or as ambodied technoloay (»princinally
uqulom@nt and capital goods). It mav be fruitful to break
Gown this hcading according t6 the source of the techndlogy
demanded: v : : - A

i

(i) 309mand for Dor“stlc LOC)noloqvn This may come from the

A ] firm itself (research
and &”V“lonﬂ@ﬂt act1v1t1ua), or from the purchase of
research and developmant activitices and their results:
from outsidzs the firm. 7nother source is technoloqgy

o cwhich exists clsewhere in the country and is made avai-

o Iable througn~‘d1f¢ualnn not«xnvolv1ng combcnoatlon.

S CoUs, : .

‘-(11) Demand for Forplgn f=chnologv The sources'of whlcn may

i T : -be foreign firms and ings-
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titutions that sell proprigtary and nonspronrietory.
technology, tachnical cooperation 'and assistance: from
foreign: governments.or inteérnational agencies, or the
stock ‘of frecly available knowledge which can bhe, ,
tapped through the literature, porsonal contacts, and
visits or training abroad.

“To ‘kandle new! knowledge’ and its incorporation into

produ&tion the productive unit will have to make a number of

" dedisions which we may call technological decisions. Some of
“ehemare clearly concoerned with the choice of altern@tives
ab&ut’ the source of now knowledge, the source of equipment,

and the use of such inputs. ! Others have to do with the build-
ing up of the firm's capacity (teclinical and design groups,
admxnlstratlvu ‘organization, ‘information) ,, to, axert such choices,
tG ‘adapt: ferelgn ‘tachnology . (a very important activity because
&f the contribution it makes towards thce optimal use of forei ign
tédhnologj -and ‘of ‘the way ‘it can link foreign technology to
rdomistic scientifidiand technological activities),.and to in-
corpdrate effectlely new. knowledge into production. The
-‘atﬁatu&es of ‘decision-makers towards technological innovation
’congltute an Important ingredient in the way- dacisions are

ha E

(?Ln%bsdﬁéﬁiaﬁféﬁ TeCﬁﬁélOgi;mAﬁhls sot of activities is

V difgcted tdwards ‘th¢ assimila~
tion and improvemcnt of tecnnology ‘which the prbdudtive unit
~has alrcady 1ncorpopated and comprlsas 1tems such as the
folloqlng.: .

1;; Proéuctlop rcsearch plantfgptimizat;on, braduct develop-

o v -ent, the scarch for mlnor 1nnovatlons, the’ ‘adoption of
quallty contrcl standa:d;,,trouble -shootinly " and other
such technical activities"within the- f:x.rmg‘,’_\r

di. Purchase of scientific and technologlcal services direct~
+ ly-linked to praduct1VV aCthltleS which may cbme from
the scientific and technological system or from foreign
sources;

iii. Informationiabout practices in other: firms ootalned
© 7 through the abffu51on nrocess. e e
' B ‘5‘ ~§€: 4_& O
It may be'nbssible to go backwards fromrthese main
variables to various types of activities, functions, and de-~

cision points that have to do with them, but as mentioned above,



at the general level -the g¢xercise may not be warranted in the
initial.stages of ..the project... However, natlonal teams may
find: it useful to: analvze the structure that is currently
being employed by the QECD in:research auout innovation.*

2.2 Supply Side

-In-this:casg the.resylting variable or outcome is
' the- supply of:scientific: and - t@chnolegmqal‘dnowl dge releyant
* “to-the productive system. -We may: distinguish three. grouus of
functions. and activitidss behind it: ganeratlpn of tuchnolqu,
supply of seientific and tccnnologlcal schLQesi and supply
tof-scientific-and: technological skills. .

(a) Thezgenaratlon of technolony would refer to the sclence
anditechnology functions and activities ‘of organlzatlons
which: producesscientific and. tcchnolog;cal hnoqledge.
‘de know . that.these institutions should.be made. more
xefflclentazﬁhat they should be given .as much, stability
.as possible ;- 4Zirat they .should be orxeptod to; thg needs
of 'socioceconomicdovelopmant., etc.1~ There ara & hurber
of ‘parametera: and gdecisions aiﬁeet;ng ‘these. ;ssnes, and
it is upon these that a study of the influence ‘of policy
‘instruments should be focused. There are also the

_issues related to the organization and building up of
r“sc1entiflc 1nat1“utxons.,“The o groups -of igsues may
frequlrw d: ferent "treatments .

[ . RN o v

(o) “Similar rémarks can be made with'” regarﬁﬁ ol the supnly
of science and technology services, which aliow l€he
productlve systeﬂ to use more efficiently the knowledge
generated by the s&T system or purchadéd from foreign
sources. | These-sérvices also réfer to-thelactivities

‘that ‘allow the nreductlon oF knowle&ge to nroceed more
efficfently. ' Cowt uh

2y he rega ~d5 +he uannlv of ‘scient¥Fic and technological
“; skllls, thg focus of autent‘on fs tﬁﬂ.set of activities

*vie have refrained,from.using.the category of linnpovation" as
a dependent varieble since.we feel that it dogg not discrimi-
nate enough for oir purposes; it is too broad and differing

(2 interpretatiens-of-it may be advaaced.-

Ve



13

5T FUSNCTIONS IND ACTIVITIES USED IN THE OECD STUDY ON TEC NOLOGICAL IMOVATIOR

w2 Laprove the Capacity of the Pirm to innovate

OBJISCIIVED . Lo lmprova S5U0L-08JzCTIVE VARIAZLEED CIOSIH HMOLSURES
ncmic-rinancial Protection against Technical risk Risk sharing mf ugv»l mant
. T ’ <is A 8 © PO
Czpalility Risk Expenscs ”
Cormaercial risk ?isk sharing of Ixpanses for
Export Prorotion
Availability of segren of suto~ Fiscal Policics )
Capital finanging .
hvailability of Crzation of Spccialized Hs-
kisk~Capital tablishments
Access to Finane- Po‘;c; 5 an~rxnd Jarkat For
cial Jlarkets ‘Bond amd’ G curltles N

arkotd Public Sector Spccifications of ”orformanca
parsctihg “ark ts L for'TznGtx
Foraign ﬁ k ts Services Supnlying inforna=~
cowe - b eion on Poraign larkets
s . Co. N

“Domestic Mark¥sts | Servicos supnlyving informa-~
tion on Domostic HMarket

- e lfobility of Internal to tac Financing of Rcetraining of
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that: supply human resourges with the skills,needed to

, carry. out . the snectpum af. ST functions;and activdties.
fShis requiras going beyon‘ the~genbraxwt;alnlng»glven
by- the traditional educational.system. . le may: mention
. as examples the activities of. gradyate, schools .in.;
,301enc -and engineering, various: training programs: for
researcners, and continulng education schemes Torengi-
neers. Such activitieées are of gréat imoortance if
science and technology are to be effactlvely promoted
anl put at the service of national-objecti¥es! ~ -7

. WA QetallLu descrlotlon of naramqters and decisions
is beyandltue scope ofitho present guidelines. [Jach nroj@ct
team may attempt to work with an e: ploratory list which could

ba sharpd and discpssed: vit: otaer teaps.

o b Caimen

2.3'= Lmnkag &neaf“

SN LR

L il The resulﬁlnq variable or otteome is ‘the Facilita-
tloh“and“regulatlon 6f the transmission- Rokis 5clent1fic anﬁ tecn-
nolégical knowledgs to productive dnits. *T® Lol d@¥e thel ‘func-

critiong and activities whith relaté the "qupply" sfﬁé*WIE%kaose

of the "demand™ side, and ‘@¥-such provide:the chaingly: tirough
which technical knowledge ‘can ‘flov towards’ produitive @étivi-
ties. On the other irand, ‘they #lso channel thd dBHMIANISHE the

vpxodﬁbtive systew bo the local or foreign qourébﬁ'oﬁ'kh0W¥edge-

RO L*The actlvltln related to such véariables dre tHose
-GE ‘extehg¥on services, engineering firms , orgahizations- for
control of technology irmvorts, 1ndustr1al info¥mation“systems,
etc. Once again, there are functions and decisions about
choice of' alternatives’ and the bulldlng un-df act1v1tlps and
institiiticns.

3. Sources. of Influence (Independnnt VarlaYies}

i

) 'We 31all no7 examine one by one the tlree types of
sou;cesgof ‘influence to be convldered in the course; of research,
..giving more attention tc exnlicit p011c1es and tae;r gprres-
pondent instruments since many of the concepts that refer to
them will be used througout the guidelines, and in particular
when examlnlng the other sources of 1nf1uonce. '

Ui

PYSITIENG T

3 1 Bxplic1t 501ence anr Tpcanology Pollcy and. Itsulngtgnments

(s
This category refers to policies and instrumcnts
that have a deflnlto and explicit purpose to nrovoke an effect
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on science and technology functions and activities. The pur-
pose originates in a policy- exofessed in documents or state-
.nento(of V@rylng degrees o% pormatlve power. A policy may

spmet; es

ga e, a, alrect eff&c£ on. the denbngent variable it

i signed 1ntlubnce but mora pften 1t hneeds an
lnotrumﬁnt which acts through an organlzatlonal »tructuru and
a"set of oPerati>nql mechanl mo., "

-

Tne$Concept 0*-"Pollemrlnbtxum nts“

R N N B T B kX

e ol Berause - che research in Q”PI focuseu’bn the issues
related to the»de31gn ahd operatmoyrof policy’ 1nstruments, it
is. neceosary to define more clearlv these concents.*

R L_t an nxolmcxt %glence and techno‘ogv pollcy is a
lettbn statenenx by a high. leve; government off;c1a1 or. 1ns-
#itution (such ao a Ministry, or the Planning Secretarlat),
tnat deals with an’ “issue" in S&T: it expresses a purpose
: (effects to be nroduced upon S&T variables), and may set objec-
tives, define desired ouvtcomes, and establish guantitative:
goals. Policies also contain criterig for chqosing among

1£ernét1ves with rﬁqards to thE performance 6f S&T functlons
«.ang ‘adtivities, providing: guidance for’ dn01510h ﬂaking. ‘
“Although-policies refbor: prlmarxly ‘to orientations det by "
goveggment wfficials 4n' cotihtries’ where tna prlvate sdétor
Has ar olgﬁiflﬁant 1Pflu9nce, policies may ‘also be formulated
oy répresentatlvea ofs the 'private sector. The issue dealt
‘glth‘gay be veky sncclflb,vreferr*ng to sorme pa;tlcular pUt-
. pos&ih deC1Sioh tor be taken and the" briter11 as 90c1atéd“to
LAt o it may be of gener al nature.

A s R ‘i ‘s"\'

. pol*cyémﬂh rémbinfa main ‘rethbrical statefnient:
w::1‘.‘?f:‘~?-‘~no;n'i'ea‘n are nnovmﬁec td implenent and.realize its poten-
tidl effect.’’ To Go this a numbe¥l'of things may be neededy
‘and’we shall intorporate them under the term instrument, Sr
policy instrument. A policy instrument constitutes’'the set
of ways a§d means used when putting a given policy into prac-
tice. It nay also he cpngidered as the actualization of ‘the
capability to infliience decisions thak those in-charge of -

_ formulating and implementing Oalxpies have, and use with the

N 4 M o

*Although”the deflnltion Of #if1 instrument fis made here in-
coﬁﬁectlcn with Prvl cit policies, it is #«7qually applicable
for implidit Policids' an indirect instruients" (see Sec-
tion 3.2). . ' i




:purpose of " aqnlev1nq thelr oojectlves and operationalizing
the decision.. ertulla set in the.nglicies. N §c1ence and
technology policy 1qotrumept wouid be one ahere the e ways and
means, or the actualized canaulTltles, 11clude aﬁ a’ signifi-
cant component the ﬂanlnulatlon of'S&T variables. "It may
also be, said that a nollcy jnstrument is that waich atterpts
to make 1na1v1dual= and 1n,t; utions to make d clglons follow-
ing- tae rationality dlctated‘bj collective objnct1v45., It

is the connecting link betwccn the purpose eXpresscd in a po-
llcy and the effect that 18 ,sought in the Jependent varlabies°

. A policy instrument mav be direct when it refers
expllc;tly to S&T functions and act1v1t1e5“ﬂ1t may be indirect
waen, althngh relerrlnq nrlnarlly to pollcles, functions, or
act1v1t1es other thanh ﬂc1~nce and tmcnnqioqy, it has an impor-
tant, 1nd1rcct eff@cu on, S&T functlon" and éﬁthltlLs, through

what we have called. §31d —effeﬁts“ br 1mn11catlong .

R i

An "inStfuﬁent“ is a‘complex entify, and ‘wa''8hall
take to comprise“one_or more of the following items:
5 e pr ‘ 3 BT

(1) A 1ega; dev1c3* which _haY'also be called the ™legal ins-
' trumcnt ~ This embodizs the'pblicy, or
parts of it 1n the form oF a law, decree, oOr régulation, For-
.mal agreements and contracto may also be cons;”ﬂrdd in this
catogory The important’ tx'ng is that a 1é01‘ deiC? goes one

step beyond a "policy" by Stipulating obliq'(iu,lonL ), rights,
rgwards, and penalties conngcted with its being obeyed. The
potential erhoct of tle;oollcy is then on 1Lg way to being
actuallzed ’

o f "I'

(2) An organlzatlonzl structurp, that.is inut in charge of im-
o Te nlammntlng the rolicy. Under
the term organlzatlonal Qtructurw rwe nay 1ncludeb,w j
i. One or mor; 1nst1tutlons, a nollcy may bo 1mnlewentu&
through ope DY more cxlctlng institutiohs, ‘'or a new
one may come¢ intec being. This may be thdught of as
the 'Hdrdwagifrasp‘c ‘'of the organizdtiondl structure.

*Jecare using the words “legal devicn" as a tranpslation of
‘the Spanish “dispositivo-legal” or:."disposicign,. leqal" ‘which
wwefer tocany.legal or formalizaed agreement thatjcarrles pres-
‘eriptive:weight, is imposed by some .authority, apd.is sanc-
tioned in some:wav by the soc1@ty within,which it is issued.
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i1i. The proceduras, methodologies, decision criteria and oro-
grams that may span one or more institutions. . These are
of an adminijtrative and technical nature, and specify
the steéps that must be carried out- in processing or com-
biaAing pertinent information for the purpose of aprlying
the policy. They may be considered as the "software”
aspect of the organlzatzonal struvtureo .

Often, ¢&T policies are lmolumented through organi-
zational structures which already exist for other policy arecas.
For instane€,: a law allowing the free import of scientific equip-
ment would n&turally be' implemented through ex1sf1ng 1mnort con-
trol mechanismé and institutions.

(3) A set of operaticnal mcchariisms, which are the levers, or
mgana, thrbugh which the organlzatlonal structurz finally imple-
ments’ ‘the’ decisions, and acts iA attempting to obtain the:desired
effect on the variables the policy has set out to influenee.

They would cOrrespond to the: caragmllty of enforcing the decision
arrived at in accordance to noiicy, ‘producing the desired: outcome
or applying the results of work prepared.*

Throughout the analysis of an instrument it is imvor-
tant to keep in mind the "actors" or key decision makers who arc
directly involved in the design and use of a policy instrument.
An instrument does not act on its own, and responds to the will
of the policy makers and decision makers using it. Thisz:concep-
tualization of "policy™ "And "instrument” may b@ seen morésiclearly
in Flg. 3.1. Three" oimpler ca 28 are snoWn 1n*Flgure 3.2:

(a) ng legal device The instrument is made up of tﬂe couple
orgahizational 3tructure operational mechanisms; it

{(b) no organizational structurce specifically 1nvolved: the ins-
trument 4s made up sclely of the legal device and. its action
takes place through existing social and institutional struc-
tures..; This situation in general will be the case of cor-
tain across the board or non-discretionary instruments;

{(c) no 1nstrumvnt is provided to imnlement a policy; the effect
is Obtalnéd 801€1y by means of exhortation and pcrsuasion,
<act1ng throuqa cultural and emotive mechanisms. Naturally,
*'& danger’ akists that the policy will remain dead letter.

*A higher degree of consistency is needed among different opnera-
tional- mechanisms if the same effect is desired through the

use of different instruments., To assure. .such consistency
(although this is. not often used).two .or more 1nstruments nay
share the same overational mechanism,’ which, wQuld convey - {(and
at the same time combine) decisions made by different organi-
zational structures.



POLICY
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GRGANIZATIONAL
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OPEDLTEO-

WAL MECHMNIS!HS

T"IGURE 3.1

Statements by high lovel
government offjicials or
renrescntatives of the opri-
vate sector. Generally
associated to top level
governmant bordies.

Laws, dacrces, rogulations,
bylaws, contracts and for-
mal aqresments.,

Individual institutions and
organizations. Proccdures
& methodologies they emnloy.

Actively working mechanisms
that maks the instrument
function on a day-to-day
basis.

OTRUCTURE-GF A POLICY INSTRUMENT
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EFFECTS ON SEVERAL FUJCTIONS AND ACTIVITIES (Dependent Variables

(a) : Policy-oriented cluster of instruments (top-down)
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TS OJ 2 PARTICULMR FUNCTION OR NCTIVITY (Dependent Variablc

(b): Function-oriented cluster of instruments (bottom-up)

FIGURE 3.4 - CLUSTER OF IWSTRUMENTS




‘Fitially, va*,av flnd thu case (Pigurz 3.3) in which
a policy decision is made 'within an. individual 1nst1tutlon or
organlzatlon that dozs not have a broad policy raking mandate.
This 1is an - 1mhortaﬁ+ case . s;nng it excemplifies the situation
of volicies made in a pice-maal fashlon by decisions ¢f state
enterprises, 1nolv*éua1‘gﬁvernn3nt ‘dgencies, and other orga-
nizations, without (or in spite of) ‘an overall centrally guided
policy. ‘ s o '

‘ Otﬂ@r,gxtuatlone‘may be ro Dres enbea using the con=-
cepts we have outlined, such as the two cases plctured in
Figure 3.4. - In (a) we find a number of instrumconts that
intend to:oprovdke different effects on account of gne (comnlex)
policy - stat@ment on one or morc issues, such as a dovelonment
plan. fle may call this a policv-oriented cluster of instru-
ments. | In (b) variocus instruments, wnich obey several poli-
cies, all have effects-on one variable. Ye may call this a
function-oriented cluster of instruments. These two extreme
situations are rclevant to the present rescarch since the
first cluoter corrasponds to ‘the “ton~-down” studies, while
the second cluster corresponds to the "bottom-up”. studles to
be .undertaken in Phases 3 and 4.

JE

Th@ Descrlgtlon of an Instrament

: Using thﬂ concents and diagrams put forward above
it .is possible to describe and analuze S§&7T polxczes and ins-
truments of diverse nature. Such deacrlptlon should also pay
attentlon to tne policy level at which the 1nstrument origi~
nate* and the tyne of S&T function or activity it.attempts to

flu mce. g 5 C : L

g - We feel it is not rewarding c@ prepare a complica-
ted classification or taxonony to help in this task, beyond
the three categories suggestad earlier for examining S&T
functions and activitics. Instruments may be classified
according to whethar tho couplw nolicy/instrument affects the
demand ‘'side, the ‘supply oiduf or the linkage areca. This may
be crossed with twc categorias according ‘to the policy level,
i.z., whethcery thq rolicy oridinates in a covernment body that
has a broad policy mandatz, or in a partlcular organization
at a lower level, (wnlch mnay not belong to the Gov:rnment,
such as a. producer associatiion, a large private enterprise,
or a rusearch ing tlLUtC}n Figure 3.5 shows this two-way cla-

sification.
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: . Soﬁe ehaﬁﬁlvs nay Be given for each cell in mhis
81mplu matr;x, keéﬁlng in rind that certdininolicies will !

affectkrthrougq the 21x lnsﬁrumpnt clu ter,‘mor@ than dncwaf
the ., S&T categorxev OL functlogg and’ activities., . o0

Highflevel pélicies*

P SEY

J

"Iy mrtiecles or sections in “fundamental” laws, industyial’

'Drémdﬂionflaws;ud leonnc4t plans..t

B (’
(2) Science pollcy statemcnts, For 1nstance, about tnc buﬁqet
for R&D.

ot

B i}

(3} Polleles and’ lcglwlatlon on t chn@logy transfer, technical
coe@eration:aﬁraements w1tb ‘other nat10n$.

waxl§XEl"policiés#*xiﬁ

(4} Pol;cles and d;clslons of devmlonment banks, state  enter-

prlses and agvnc1es, ‘decisions -about a&mlnlatratlvérmechau
nisms and about operational controls. i

(5) Decisions.about state RX&D contracts; decisions about grants.
(6) Decisions made by offices: in charge of .international tech-

‘nical c00p:ratibngé

N T

The 41,t¢nctlon hotween the two iovals ‘may be wuseful

'wheﬂ';déntlfy$nq the maln pollc1ea"and lnstrumcnts that act on

Otlur wrlterla for clafslfylng 1nctrumunts RS
wn@thenv hoy have a dlscrﬂtlonavy or "don-discretionary-charac-
tarO” The former. davolve an lndlv1dual decision by Some admi-
nist atlve autxor ty in’ their apnllcatlon wWhileofn the latter

Aanp;lcatlon follo¢“ automatxcally from’ a definite ‘rule, without

the vossibility of dlscrlmlnatlon. Disvretlonary 1nstruments

i

* These may also be called "first level®™ or "macro® policies.

** - These may also bc called "second level" or "micro" policies.
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require tie cxistence of an administrative capability and
allow focusing on ‘individual productive units, research ins-
titutes, ctc., in the in plumuntatlon of oollc1es, - On the
other hand, they give the onportunity for 1nterfer nees.
arising in their application (bribes, arbitrarinesses, ctc.)
Hon-discretionary instruments affeact S&T functions across

the board, withouvt allowing distinctions. aecor&lno t6 the!
partlcular situations of the ciffcerent cntitie afFected by
the policy and the instrument. THoy require- lnss‘of an orya-
nizational and administrative infrastructdt¥e-£f6r their anpli-
cation, and reducc the DOSulblllty of 1nterfﬂrenco by 1nte~
rested parties. o

It is possiblc to enlarge thce set of crlt“rla by
whlch to' cla551fj pollcy instruments, including-eategories!
such as "positive“ or "negative” instruments, desending on
whether they are aimed at simulating, encouraging, facilitating
ané inducing, or whethar they impose rcstrlc»;oqg,fnr@vent
taking actions, prohibit certain activities, ctc:- #owevar,
the set of categories :proposed: above, should proyifge a §uff1~

cient basis for the work cf the. country. nro;ecggteams#‘whxch
could claborate on them.:

Evaluation of the Performance of Policy Instrurithitsis

- The assessment of the performance: ofam instriunent
of S&T policy ig a rather difficult task, but 'ah attempt
should be madz to characterize policy 1nstrumwnt , Oor clusteors
‘of ins¥ruments [ according to their us sefulness in implementing
‘¢drtain policies. As 3pon as we raise the issue, a serieg of
complex problems  arisecs s -Should an - lnstrument be evaludted
indevendently of the pullcy it is associated to? Is therc

a group: Qf instruments better suited to a set of policies,
“‘PUrposes ; Or: stratvglps than cthexs? : Is there an absolute
neasure of the effectiveness of an- ‘instrument, or should we
attempt to ¢tarry out comparative analysis? Once aqaln, this
‘issue cannot be resolved a'vriori and in a general way for the
‘projéct, and cach-team must exaning. this issue in the cOntext
of its own situation. Attempts to p”ov1de a c¢oherent solution
to this proklem «an be made only during the comparative analy-
$i5'in phase 5 of the.project.

PRI However, thergrare a foew concepts: and. tantatlve
deflnltlons that may nrov1dp guldancc to the national teams
in their own anealysis. Ultimately the decision to use one ins-
trument or arother in the implementation of S&T policies should
demend on some evaluation of its characteristics along the
lines suggested below.



- 3G -

S The scope.and gsrecificiktv of an instrument refer
to- tne range of 5&T fuuctions and activities it affects, or
the-types of t»cﬁnologlcal decisions it can lnfluon,e. This
attribute of an instrument could also refezr to the sizo and
volune of the functiocns and activities it affects. »Mn ins-
trument 'would have :. wider scope the larger the number of S&T
functions and: actlvitle¢ itqaffects. On the other hand, it
would be a very- spoeific insirunent if it is. deg 1rne33to affect
one partloular S&T Funcklen fceusing on some dﬂternlntd _groun
of" ﬂnterprls s, agencie &,;ar reaeaxﬂq institutions. N

: The coyverage of an Ln;txambnt would be deflnod as
the absolute numbwm, or the propsohrtion, 0f,pro§xct;v~ uniLs,
government agencies, researci organizations, estc., th&tult is
capable of affecting. This concept nay be extended to consider
side effects and iuplicatipns..:fhe equity o%-an, instrumont
would refer to whather it -has the searme impact oa all units that
have sinilar charavxerwsticwwand-which it aficcts. Q}V“ISC
situations, excentions, loonholes, eto., may give rise to a
situation in wvaich the instrument cannot hHe annlied witn
fairness in all caszes that Have sinilar characteristiés,

The efthlency of an inktrument would be the rela~
tion between the cffort (admlnt?*latlve, financial, technical,
etc:) and the sffeccts that rosult from its use. The e'€fort
may“lnclud; considarations of quantlﬁatLVu characte¥, such a3
cost involved in its avplication, or' qualitativa ‘chdracter,
such as expertise nceded to onerate it.

Otaer paramoters to nvaluato the nerformance of
policy instruments may ‘“nclude the tire lags involved in its
application, the flcxibility with wiich it can be used (meaning
the possibility cf a»piying i+t or not according to the circums-
tances),; the amount of information roouirzd for its applXfication,
the degree of etcsllwty of the instrument {meaning the degree
to whicn it preservos its oronerties in the light of contex-
tual Cﬁanges) fqgr Otnor paramotdérs of similar nature.

0f particular iroortance is the concopt of effective-
ness of an instrumant, which rafnrc to the likelihood of ob-
taining thovdV31rﬁd ‘result: that 16,'1w37@ment¢no the nolicy,
obtaihihgtthq QCSlTLa cutoomo Anﬂ‘affecLLng the behaviour of
product’”*‘ﬁﬁlt", mits in the JCLPHC' and technology systen,
and aplts in tie lirkacce arca. Hovever, this nay be a rather
dlffxcult pronositicn, because n"tramants <o not function in
a simple, lingar way and tiefe'“x;st side effects which com-~
plicate the amsngmfnt of an ins trumunt’s effectivencess. This
points out taat it is necessary to take into account the ceffect
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of the instrumhnt“>not only on the functions ‘and act ivi—
‘tics ‘it was necxfmcally ‘deésigned té influence, but als
‘on other variablcs “and On the effectiveness of- othcr,lnu«?
kﬁ:uments as w;ll, o ) ' '
‘Another nroblem that arises in the mvaluatlon of
‘the' ‘effectiveness ‘of an instrument is that often they are
d“Slgnbd to’ 1nflubnce morc ‘than one S&T fundtion and they
may achicve thl ith varylnq deégraees of sucdess. : Therefore,
it ray bé‘nece a“y to examine the effactiveness: Of ‘an ins-
trurent as a wholce, considering the several S&T functions
it ‘should affect, and cven thz side effects it has on func-
tions and activitics ia ficlds other than sciencg and tech-
Throughout the discussicon on nerformance we. haVL
talked of an "instrument® in singular, but these concepts
‘may also be applied to a "cluster of in trumhnts :

Examples of Instrument Description

Hore we.present briaf analyses of three very dif-
ferent Dollcy instrumants. | Mote that in the third case
"policy” is deflq 2@ at. tae leval of an 1nd1v1dual organiza-
tion that does not havm ‘a_broad mandate for policy making,
and the legal. devlan ig a. contractual arrangement.

Case 1. Dlsagqregatlon oF 1mport d technology

Pollcy 1ssue. exc essive 1wnorted toc%noloqy in new invest-
ant. GrOj »ets, much of Lt in turnkev planta.

V‘Pollcy purpos»

(a} to increase bargalnlng nower

(b) to didentify components for local oroductlon

(c) to facilitate te chnologv absorption in the
productive unit,

UlLegal d>v1cbn one or more rﬁgulatlon such as,,f
e <. .. (a) prohibition to lmport tuirnkey nlants
(b} model contracr_ w1th sunpllers '

'»Organlzatlonal atructur a SDGClal GOVLrnmeﬂt Qnglneerlng

: o"aanlzatlon to handle all large investment
pYOJGCtS,'Wlth theo. sunnort of a nutwork of
~other 1nst1tutlons., :



Operational mechanismss Co
(a) anproval or not, of a certain contract.
- - -Gffect: improvement of bargaining power.
(b} dlxact actlon tﬁxouah ‘enginerring activi-
tics. Dffcct: local nurchase of inputs of
coods and services, not hrleQLSly boaght
- - -~ locally. ,
~(e) - tochnical aupport and adv1c0 to productive
unltJ, stimulation to 2nternrise for disag-
gragation. Effcct: facilitate tachnology
absorntion. : I

R RS N R St o : L
:Tinal effact: ipnrovements. in the inportation of technology.

S"“v

Structurae oF tﬁm In trument

 Poliey

[

-Lcgal devices

C

Organizational structure

! e, % ] : { o
i) Kj\w%’ Opcrational mechanisms

. ETFECTS

A4

Case 2. State resgarch contracts

Policy issue: lac~:gf research and dQVLlopment crientad
towatés*dmvolopment problems.
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Policy purpose:

(2) promote socially.n fug £&D in axisting
"seignce syste: o

(6) promote.the yxmanalon of R&D capacity
(c)  solve snzcific problems

o hidgal devices

(a) gnngral laquw1tp norm“ instituting a system
- nty state researci cont;acts

Oxganlzatlonal tructure

Operational mc
oatb(a) definition of toplcs for R&D and terms of

Pinal effact:

Policy

Legel dcviga’
Organizational
Structures

Operational
Flechanisms

(a) Department of &, W;nl try
(b} R&D office in a state organization

“{¢). 8pecial organization (like.FI HEP, ln Brazil)

(d) the structured procedures for:

- gotting contracts going

= controlling nroject's advance

~ evaluating final rosults of orojects

-

chenisms:

raoference i
(b) z~lcoction of R&D contractors based on esta-
blished priorities and using procedures of
pte orqanlzatlonal structure.
establishment of- decadlines and bhudgets
R&D contracts ;
neriodic review and control of projects
final evaluation of results of nrojects

O 0
e Tl

(c
(3
(e
(f

The production of specific knowlcedge oriented

~towards the clarification or the solution of
‘certain problems.

¥

Structure of the Instrument
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Case 3. Linkage science-industry: analysis of the "Service

- ofF tcchnical assistance to industrv" (SATI) of tha etallur-~

'“glcal Laboratory, Atomic IZnergy Commlsslon oF Arge ntlna

Policy issue: littld use by xndustry of Laboratory 's capa-~
‘ bilities.

Policy vnurpcse: to supplv industrv with R&D and tcchnical
services in arcas in which the Laboratory is
active,

Légal device: agreement with the Mptallurqlcal Industry As-
sociation setting up SATI, and" establishing its
purroses and bylaws.

Organizational structure : SATI and its technical staff.

'Operatlonal mechanisms ;
() informatioN to 1ndustry .
(b) training for industrial personnbl
{c) publications
(d) wvisits to 1ndustry
(e) organization and executlon of -technical as-
- sistance, tecanlcal seerées, “and R&D through
contracto;

Final effect. (a) a rcorientation of the Laboratory's S&T
e ‘ R activities towards industrv neecds
(b) the ‘supoly of significant S&T inputs to
industry.

Structure of the Instrument

Policy (organization's own policy)

~ ..Legal
.device

Organiza-
tional
Structure /

R —

Operational E?
mechanisms E
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3.2, Implicit scienc? and technologv policy and its instruments

C o devELS .
- anv polrcxﬂs and decisions. aﬁ dlfférbnt anads which

_“arp dpsagn@d to produco effects on- var*ab%:s that do.not
“belong ‘to the' group "’ "Of 5s&T FunctxOns and ac¢tivities, may have

unintended cffccets upon the latte Hone of these are aimed

at in the policy or dec1slony‘awaranesa of them i3 dim at best,
and the causal mechanisms through which they operate are usually
ignored.

It is perxapmﬁuseful to consi&er ‘two types cf unintecned
effects, according to whethcr the effect is potential or

whether it actua;ly takes place. “Je may call the first immli-

cations and tihe sucond as side cffects,‘tmnllcatlon: refer to
7hat may happen to seot gunctlons and activities as a rcsult

of policies and dccisions in other arcas, and the testing of
any hypotheses about them (for instance, a new law or policy)
would require relying on opinions and other non-tactual evidan
ce. Hence any verification of hypotheses abou; implications
would be of the weak kind. . Side effacts refer o what has
actually happened, so that actual behaviour may be studied,
glVlng a strong verlglcatlcn baqed on factual data. Of course
it is not easy to dray a llne ‘between both types of unintended
effects, and in some” cazes the studv of side effccts may rely

‘on. abundant emnlrlcal evide 1ce, ‘while in others onlv bits and
pieces may be found. However, the distinction is a useful

one for the purpoases of the research in STPI.

'kA w;de awav of OOleluS mav have side eﬁfccts and 1mnllcat10ns

on o&T Varlaoles, A%g examn e, 1t 13 po:sxble to mention:

- High level policies: e
Articles or sections of "fundamental® laws, industrial
promotion laws, gencral and sectorial development plans,
internatiocnal agreements (particularly in commercial matters),
budgetary decisions at the national level, decisions about
wages and social security, etc,

= L& level policies and devlelons,

Credit system, foreign exchange regulations, cnaract@rlstlcs
of investmant i601510qs, forecign trade decisions (particular
ly about import permits and import tariffs), manipulation

of operative controls for the recgulaticns of industry, ctc;
purchasing decisions by State enterprises, purchasing de-
¢isions by large vrivate enterprises (in particular those

of foreign ownershin), and in general, decisions by Govern-
ment agencies with some autonomy in their kehaviour that

may strongly affect S&T functions and activities.
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This. identification rmay be heloed bLv using a check~
list based on innex 2 of the Jones report, which is renro-
duced here, noting that some of the items includad correspond
to "contextual factors”™ rather than to implicit 5%T policies.

A study of the cffects on S&%7 of irplicit nolicies
through diverse organizational structures and onerative con-
trols may follow a similar mattern than in the cas of expli-~
cit €&T policies and instruments. The sequence policy-legal
" dovice-organizational Structure-oncrational mechanismn may be
described in each casc. A gimilar classification ermploying
thersix categories of: the pracedine section may also be used
for implicit £&T wolicies and sido effects. ‘

The analysis of implicit volicies in general laws
(on industrialization, on mining, on foraign investment, etc.)
snould lead to uncevering the main implications or side effects
for science and technology functions and activities. The
first step wculd e identifying those policies:oriented to
areas other than 54T which could have an important impact on
them. Ior this a certain understanding of the way the science
anéd technology system functions in the nation is required,
examining its place  in' relation: to the economic, social, and
educaticnal systems.*

: Once the set of policies with potential cffects on
science and technology functions and activities has been iden-
tified and ordered according to their likely dcegree of influen-
c2 on S&T, it is possible to proceced with a detailed analysis
of sach.  Although the form and content of lawrs will vary a
grcat deal from country to country, it is vossible to suggest

a general outline for extracting the implicit science and
technology policies.

the first task would be to focus on the articles and
clauses that can affect science and technology functions in
‘enterprisas, government agsncies, research organizations, uni-
versities, etc., describing their possible effect. The second
stage would be to put together the implications of differcent
clauses and articles referring to a single issuc or &&T func-
tion, assessing tacir effect by taking them as a whole. Thesc

*This would »e the result of phase 1 of the research.

B



i
W
H

IPLICIT SCIEMCE POLICY - mnolicies indircctly affecting
S e ; » e scicntific and technolegical
activitics, - :

CrL T N : . T EE SRR
ceals Beonomic L(primarily Qirccted to tae functioning of the
economic systaon) o T '
P o oo
;ﬁ,&lnanﬂﬁ-(creQi Antorest ratﬁv) o
= figecal (tazxation, xchange ratos, oxchan qn contrﬁl)
o~ adxkernal vrade. (tariff anﬂ non~tariff Harrlors) e
.~ fntcrnal trafd:s (pricoes, , marketing,. government nracurﬂment)
Lt Wages anu ;l)ulr cormensgation “ﬂl’Cles
~.foreign invastont, compensation and. nationalis athn
~ 2cononic d@vclophwn;~poLic1;s
- specific industrial onolicics
= specific agricalrzural policias
s lggal~anQ ‘ganzral instrurents
- policies - toward" ragional dovelopmeat.

) ~

.. Manpower
D A ST S — L e .

S “aeducatinnal»cgstem'(Literacy,-primaryt sgecondary, voca-
oo tionagl ote, education). 0 :
Lo nkgaer-education p01101e (unlvor31t10¢ﬁ t*alnlng ins-

titutes, manacoment training, wost-dectoral training)
- fellowshin nolicics
~-industrial traiping and ;retraining, technician tralnlnq
o policics for the use of «foreign manngyar . SR
4-,pollc1cs towards cmigration of. nrﬁfL551ﬂnal> .
o= pokicios quruo‘r natriation of zkill»d nanpower
= 'policies relabked ko nmepility of nuallzt@o pgppcnnel
= polic¢ies foy tic promotion.of hynan rapzources .,
- galary strdictuvre.ana avards, nebiliky. ' )

e

c. Cultural
rn*ncch nisms t@ ﬁoﬁlfv tq“ gAn :al valuz ‘trubturﬁ,
n;:attltudGs, noras, ete. ... including the nosition of Fomoen
7= policias towarss. ﬁodornlfatlon~awa ffcanﬁloglcal .cauange
S popularisation of sciagnea..and fechnology.
—‘p@llcl I tawarﬂs‘mmdifying;t}; structara; GF °tatuo and
cprestigeoavarding procedurss,, machanlgmr, ate.

S

d. Physico-ecologic
X - - RV - S . PR . :
- e EEE Chme ; P
- nolicies for tas ¢xploitation and nrﬁﬂ“rvatl on of
natural resources
~ policics towards cavironment control, pollution

e. Demograpinic and social
- health care - incom: nnlicies, distribution
- rortality rates of incomo
- population control - policiaes towards increasing

social mobility
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votential cffects or imnlications can then be put together
‘across’ a Slngl“ law or several of them, and also .across va-
rious 56T functions "and activities to identify the overall
S implicit’ DOllCY» o R
’dhen cxarnining the 1mnllc1t nollc1>s contained in ge-
neral ‘laws, ‘one of three situations may arise with regards to
the content’ of thc implicit pelicy uncovered.

(2) The implication of the policy arc so obvious and
clecarly defined that a conclusion way bo arrived at
fasva rbSUIC OF th2 analysis. ‘ -

(b) Tha‘impli cazions of the polidy for 5&T functions and
activitics are not so clear and obvious, and their
definite imvact will denend on reactions of the enter-
prise, government ag=p01yu; research institutes, etc.
The spec¢ific and actual content of ‘impligit volicy will
have to bd determined through empirical-@nalvses, and

~ the maximum that can be done is to formulato hypotheses
on the cffect of the law beln analyzed.

¢) The law’ leads ‘to the émntlflcatlon of one or more ins-

© U“tdnces of ihtdrvention bv qovernment agencies, and the
content of 1m_11c1ﬁ policy will’@smend én the vay deci-
sions are made by govoernment officials. To uncover the
“implicit content of S&T policy, an analysis of such de-
c1§fons is in: ordor." o S

“dote that we dre tallking about “irmplications®, although
it is clear taat 1i¥# “Mﬁlrlcal data ware availablée to corroborate
the statoements spelled out in the implicit policy, we would re-
for to theém az side effacts. ,

& similar rrocedure could be followed with regards to
development plans:” 'In ‘thisz case’'it-would 'be possible to make
a direct comparison batween imnlicit and explicit nolicies
arising out of a =ingle docurment. - A plan.generally contains
objectivaes, policice and strategies spolled out clearly, such
as in ‘the case of goeneral dCVleﬂﬁQﬁt nlans, industrial deve-
‘lopment plans, manpower plans, etce. The procedura in this case
cou&d be as. follons, : o

. (a) aummarlzﬂ the main oojectlv s, pollc1es, and ;tratogy
~ eclements of the mlan, ﬁyamlnlnq each of thenm with ro-
gards to their impact on S&T functions and act lVltlpoa



(J) Dcduce wnat “oulu Be rgqulrﬂd in terns of g01enc - and
tcrhnolaay ?unctlcns and . act1v1t1¢o xn ‘ordor to be

anle to fullifil the Ob]uCth@“ statcd, to comoly with
the policies, or to follow the strategy. 'This would
lead to an . identification of the pre-requisites, from
th; 001nt of view of sciance and +00dnolocy, that are
nacassary Lc Carry . out Lhe »nlan. The whols _et o?
pre~requ1:1tps would constitute the mp11c1t S&T policy
contained Ln the alana

-

(c) Sum.arize thn comoonwntu of tﬁe nlaﬁ rafcrrlng pl
citly to secience and top1n010ﬁv, natting them in torm
of the &l functions and activities defined in the
7reéeagchaf, o T SR

(ﬂ),Comparo the rmp1¢cw t and’ exmilc1t comnoncnta of 8&T
policy 1n the mlan, examining whether LhOV are c¢oherent
and tp‘ e iz a ccrrésnondmncn betwean the tvo.

B plan by efinition“COnSth _of statewnnts about
what is to be done. and thorcforce, unless we are ' in a process
of assessing prast performance in comparison with nlanned ob-
jectives, . it is only ho Slblv to’ derlv“.lmnllcat1onu; and not
-sidec effects, from sgru an nalyulso ‘
o . If the study of imnlicit omlicies were focusing on
speeches, white rapoer u,'5ﬂ5c1flc 1~gal rnqulatlong, or other
sources of implicit policics, a differant treatment would ne
required. These two casaes may orovide an orientation of the
. research procadurcs that nav be fo]lowed ‘
s , . ‘
) CfMhe uncovﬂring of irnlicit'nﬁliciés'WHich"aiqnificantlv
affect 2&1 functions and activitics wonld also lead to idonti-
fying the policy instruments associated to them which could
pe used‘agxlnalrncv 1natrum nts to 1mplew;nt‘q&; nolicies.

ooy
PRI N

3 3 Contpxtual Vdctors

Thﬁse ard asnects. oF the ocmotal systom that cannot
be clangw ‘in the short run, as oppoesed to policies .whicn in
principle may be rapidly nodified. Tlo sucgest, as an opera-
tional line of demarcation, that if a certain characteristic
may not be changced significantly during the period of a plan,
say four or five y ars, it should be considered as a contextual
factor. =~ o SRR D L

T3,

The contextual factors that interest us arce those that
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a priori appear to have sone effcects on scientific and tech-
nolegical functions and actiwvities, either directly, or indi-
rectly thirough their. influence on the organizational struc-
‘ture-to Irmlement policies. The effzcts can take the shane
“of constraints and limitations to what an explicit scientific
and technological nolicy mav attermnt to do or achizve; or
they may inply drawbacks and obstacles to the wayv the organi-
“zational structur:z fuaction, thug having an influence on the
effectlvunesc of Ln trumentu.

‘ iany contertual Factorq carrv a negative connotation
"whlch is typical of underdevelopmant, and one of the-aims of

‘a development process is-to change them in the long run. For
exavﬁle,fly is possible to point out the lack of pressures to
‘perform S&T functions and actxvxtlos in undordevceloped countries
- As one of the charactcristics of thﬁ ‘S&T system arising out of
contextual COPdlt‘Oﬂn.~ T AL .

: In most unqcra wwvaloped countries tha existing-.econo-
mic structure creates little or no pnressures for the avplica-
+tion of sciéntific knowdcdge znd improved techaology.  Under
“these ¢ircumstances the scope, in nractice, for expleiting
modern scicnce and tochnology is severely restricted. The
limited growth of - ~icnce-observakle in .these countries must
ve considered as stemming from a-lack or inadoequacy-of any
social pressures or demands. for science and.tochnoloqgy, waich
“must in turn be directly related to the social structures and
‘the organization of the cconomy. The full: potential for in-
crcased oroduction and iwmnroved nrmﬂuct1v1ty which technolo~
gical change allows can be pronerly exnloited only in the con-
text of structural changes in the economy.. In other words,
the possibilities of annlving scisnce and new technologies
are contingent unoca the scone and cfficiency- of general deva-
“lopment policies, significantly changing unfavourable social
and economic structures. The dorand for sceientific knowledge
~and improved *tucinologv should emerge as a conscequence of the
overall development nrograrme.

In torms ¢f the two main production sectors, agricul-
ture and industry. this cntails changes in thoeilr intersecto-
rial relations, and changes in the orcanization of production
within each scctor. Igrignltural nroductlon needs to move
from semi-subsistonee to a. Fl“xl)l’ lncreaolngly.spuc1allzed
organization, with incrcased land ylelds and - labour producti-
vity, able to meet the widening nutritional ngeds of a growing
“urban as well as the rural population, to provide raw mate-
rials for -industry, to provide employment opnortunities, and



to offer an increasedt export contribution. - . In, industry, ex-
- pansion must Le accompanied by productive empdloyrment and
"growing incomas,with the ahility to compete in internatio-
~nal markets :s¢ as ©o allow increasing external trade while
“aloo »u¢§ly1nﬁ'”0ﬁu3tlf dowwnd e S

'Iné’.u trlﬁs in: vnd =:rr‘ “vnloqr"l countrlef«a have devolop s}
“largely behind protsctive harricrs in markets of limited size.
This has resulted iaev:itablv in:'small scale plants with vary-
ing degrees of cosit inafficioncies. ™ithin this development
“Prame teéhnical‘“ﬂjastmunus “in the product mix or rroduction
“téchnigues are of limited advantage. In the absence .of com-
petition, there esre no commercial incentives to reduce. nroduc-
“tion ‘costs or- 1norovo consum2rs onroducts. Import substitution
“is often ]uatlfled 28 ‘a2 means to: reduce foreign depandence,
~increase employment, balance industxny .and agriculture, and to
strengthen balance of nayments. But-indiscriminate and ex-
cessive import substitution and protectionist policies can
Tresult in‘wastedwr980uxces;and can have other highly Jdetri-
“mental technological sidc effects. Tecinological imporvements
cannot be’ CXﬁOCt@u w1f“out a ratlonal 1ndustrlal OOllCY frame.
‘A nuﬁber of c&aractemistmc@ of thp ex1st1ng economic
system in Latin Amerizan. countries, and their industrial sec-
tor in particular, wkbich are largcely a result of the histori-
cal process OL'OCOﬁOﬂlC development and industralization, and
have imolications for sciénce: and. technology, can; albo be iden~-
'*tlfleu as contuxt al ractoro.« mhese ara FETE R
e mCCﬂnOlOglC”l duallqr co *
- = bxcess capacity in many sectors of. Lﬁdustrlal activity
- -rDeformed price formation mechanisns o
 ~'Pradomirance of foreign 1nvostment in c“rtaln sactors
- ofhgconomic ectivity
- Conservatism and lack of lnnovatlon in local ntxapre-
neurial groups ; : o
- J1igh unemployment
- Large ing qLaLstl&m in income dlstrlbutlon

, kf“ - These characteristics may be taken. fo ba significant
“econtextual factoyrs that limit and condition the effect of

- explicit £aT policy and dnstruments. ilany more contextual

factors of an econcomnic nature may be adda2d to such a list,
for instance, sizc of the national economy, dependence on a
few export items, unavailability of a wide ranage of efficient
" technological alternatives, chronic inflation, large xeliance

[
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on foreign technology, land tenure natterns, -small size of
many enterprizes, coligonolistic and monownnlistic gstructures,
unfavouranle salary structures and characteristics of la-
Dpour lealslatlon, dcficiont c,w“uﬂlcatlons and dErirattiorr,
eto. ‘ ; A R : ,,a};@g/yﬁWOU
Other relevant contaextual factors may ha briefly man-
tlonod. : '

- Cultaral habita of ¢z 1ltural dopendence; ties of scicntists
- to the lnternatLozal network of sciencay unfavourable value
;v structbres, attitudes, norms, 2tc., such as disdain  for
somanual labour, homanistic-and aati-scientific traditions,
woogttitudes towards v:ﬁ=n‘".iab9u@£ structurae of- %tauus and
“re¢tmcny e+c. . T : e

=~ Soclial aﬂa d mographic; low educatlonnl lbv 1s,. 1ﬁternal
and external brain drain, deficicencies in the educational
system, poor labour mobility, unavailability of skilled
nanpower, noor n.egalth, overnopulation, strong »yural--urban
migration, structural uncmployment and undercmployment, etc.

évP01ltlval and inctitutional: national devalonment objecti-
- ves not well défined; unawarcness of the potential role of
“sciencz and teohnolovv in ﬁnvaionmnnt habitual lack of
"coordlnatlon between DOllClHS omanatlnq from various first

- and second ~ lavel sources; heavy and slow decision making
__procedures; excessive red-tane; slow and complex control of
;jmuxpendltufc sorruption; poor control of the imnlementa-

" ;tion of uo'-rnment policies and decisions; fossilized ins-
,\jtltutlons and mechanisms that subsist well after they stop
"»being useful; inefficiency of public admlnlstratlon, etc.

al, and xcoloclcal lack of certain
cor transoort and communications within
trv; =cological’ OroblOWQ, climatic

- Geograohlch physic
natural res ourc g o0

and without *hé coun

factors, wtc.

Contnxtuhh facgbrs rake up what may be called the
envxronﬂenh‘ For scicenee and technologv in the country.
Somg of ticw nay oe taken uO be ®invariants®, in the sense
 that tnoy dannot “ver De clianged, or cannot be chang@d signi-
floantly in a veny- l2ng meriod -~ fox instance, size of the
‘country, lach of ﬁmtn“al resoureaes, climate, hich demogranhic
growth, certain’ on’tur ral patterns -~ and thus s3ignify ‘perma=-
nent, or qua31-nerman°nt réstrictions to what an explicit
W&L nollcv may Lm&“ ﬂtners ﬂgy he changed gradually- in the
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‘course of many yanra (Japan) or aqui Lckly on account of a ra-

volutlonary unneavaL (F;lna)

. %he point to ve made in the research is that ‘each
country team must identify and moint out clearly which con-
textual factors are of relevance to the Fo*wulatlon and
implementation of &% policies.

The negative influence of many contextual factors on
wnat an exnlicit S&7 policy nay achieve has induced some
authors to belicve *hat a nronmer regulation, control and uti-
lization of science ‘tﬂuhho;mqy to further development
‘objectives is not fﬂ&%lgln unless vast structural changes
are effected in the first olace. It is to e lLioped that the
STPI project will tihwrow light on this issuce, and show whether
science and technoloagy pOlle and its instrumoents have a sig-
nificant place in caanging underdeveloped societies, through
gradual and cumulative action. ’ o

4. ipproaches to the Iesearch in 3TPI

There are in principle two approaches for the study
of our subject matter. One}would be. to start from policics
‘tracing down. its effects - the "ton-down® avproach -,.and
the other to star: from the effects tracing back tha sourceﬁ
of influence behind it - the “"bhottom-up® approach. Both
. approacihes are complementary. The first is useful for examnin-
‘ing the effects of existing or intended molicies (legislation,
development nlane, and practices of government agenc1es), and
. if a screening of key policies (oxplicit and implicit) is done
:for-a particular branch, or even for the wholg industrial
sector, a “resultant"” policv may be derived. This resultant
‘policy would oxrrass the combined cffects of the key policies
ron- S&T variables, acting through the existing institutional

setting and w1th¢n the constraints imposed by .the relevant
conbextudl factors.

The second approach seeks to, answer more specific
guzstions akout the sources of influenCL acting on a single
.o %igsue”, "varieble®, or "nroblem arca” of S&T functlons and
ractivities. For instance, we may be interested in: why state
- senterprises in the metallurgical industries buy’ thc1r canital
- equipment predominantly from foreign sources;. or why the
whole of the modern industrial scctor tends to use capital
intensive technolegies. The bottom-un approach would lcad to
identifying :ihe: influences, both external (nollCles, instru-
ments, and context) and internal (technical capacity, infor-



ration available,; docision patterns, influence of decisions
that do not-strictly refer to $&T matters) to the nroductive
,unit which prove to e significant. This knowledge would
‘b 0f use to improve the'situation by modifying, eklstlnq DO~
licies, introducing new pol 1@133; renoving constra1nt§7’ge—
nerating new instrunents, and so on. Such an analysis will
also give a good idz2a about the degreec of congruence of the
various policv instruments and.decisions which emanate from
different sources, what we have called the "function-oriented®
cluster of instrunients, and ncnce about the "resulting effect”®
thla clust Yo has on the variabie under s tudy .

o e ﬂe have rﬂfexrud abcve, 1n our ﬂxamﬂles, to the
_ demand olde of G&¢, L.e., what takes. nlace in nroductlv
units; but 51mllur,axamples may be. given in regard to units
in the supply sids and the. linkage arca.

ci

. In :order to avoid svroading efforts too thinly, the
‘researcn teams should focus on a few important nolicies and
their lnstrumgntu end on a fow issued related to S&T func-
tions and activities. To a certain extent this has begun
through: the .choice of a fuw branches of 1ndustry 1nAeach
country, but it may be ﬁvceaaary to restrict tho domain .of
1nqu1rv even . *arthmr. ~ : : S

: ?hc ssquonc> o“ res earch undor either of th two
approacinezs woild Lho: (a) identification of oresumad cause-to-
effect links; :(b) Formulatlon of hypotheses about, the effect
{sign and magnlttdu\ of volicy variables (explicit or. 1mn11~
cit) on dependent §&T variables, as well as nypotaegas -about
the effectiveness of wxplicit 54T policy instruments, and

(c) verification {*weak" or "strong", as the case may.be) of
such hypotheses.

In some cases it may be oenough to consider the intcr-
actions betwean courcer of influence and S&T variables,
without intrcducing into the analysis the internal characte-
.ristics of the decission unit (productive unit, unit in .
supply of technology, unit in the linkage area)“wnose "output”
is being studied. This is tantamount to considering the

unit as a "black bgj' ‘which. receives an input -- the policy
acting through an iﬁstrumﬁnt‘W1th1n the constraints of the
relevant contextaal factors -- and produces an output, nanely

the variation in the sign and maghnitude of the S&T variable
under study:
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Black Box

IHPUY - v R wmeUT :
- e It ki;' P i;/?v .*_;'Fffhcu on S&T varlablo
Policy. 1.:[nsst:r:mxenAt:,’A -~ /:;// /42'
":“.’ R ’-—‘i————-—-——w-—’-(——-
PN e ’ Decisicn
Contextual . CTNT
Factors C Ln;?

- This may ba a useful simplification when the rescar—
che¥ is nter“steﬂ in the aggregate effect of the policy va-
rlable on many decision units taken Log ther, and these units

arz not too larqa and have gimilar cnaractorlstlos, so“that
a certain degree of hcmogeneity may be assumed. St

Powevbr, when uuallnq with ‘large units whose particu-
lar behaviour is of special ini terest, or which are in a mono-
pOlloth or preﬁomlnaﬂt situation’in their branch or -séctor
‘(such as a large State enterprise in the oil and petrochemi-
cal field or an- aﬂrlcu*turaT research institute that handles
‘a large share of research in the agricultural sector) it may
be useful to loolk also into what hapnens inside the unit
when it makes decisions rclated to the "output” in which
. we arc interested. This requires an understanding of the
' w"internal® characteristics that, ‘together with the "external®
“influence of the policy varlablc(s), may allow for a better
‘explanation of the effect on the S8&T functions and activities
under ﬂ+udy. Hence the "black box" should be opened as much
‘4s necessary for the forﬂu1atlon of better, more powerful
hypothescs:

5 N A - Partially opened
‘IMpYT 0 Black Box ' OUTPUT

Poligy”,:‘”'lnséfﬁmeht“ Internal Charac- —> ?ffect of. varl able

3 +grlst*c

. "T\ T _:////// |
Crerors // //” -

“:090181on »unlt
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~In the ¢ase of a productive unit, thé:-internal cha-
ract@rlstlcs in which we are interested are those aspectts
ofits “hardwarce"™ ({(physical and human resources and their
organization) 2nd Msoftware” (procedures, m:rthodologies,’
decision . rules, rorivations bepind thege) that seem_ to be
wepecially 'relzvaent to how the unit makes th: 's@t of techno-
logical decis_ ons that :constitute what we nmay . call its .-
“t»chnOLOH,cal behavior®. Viewed in this light, the effects
of ipolicy ‘variablar.on: the un;t*af 38T variables ' {the {"outputs”
in thegbove graph).may be takein to be as equivalent to the
effects cf policy wuriakbles on selected aspects-of the unit's
technoleogical behovior, acting through the relevant "internal
characteristics®. ue main advantage of this opehing of the
black-box iz that it wav give the.researchers-a better idea
about which:internal characteristices to modify, through
other policies, in order to permit existing or pronoseu S&T
explicit poll y to obtain- the »ﬁe31red effects.

pa* ol tfzatment to what we have squested in
the case of prodvctlv units may be applied to units in the
supply side and in the linkagce area; those large units that
dominate a sectox o branclitwould need an analysia of the
~internal charactaristics: tha+ condition fhelr technoleglcal
w'behaVLOr“ HE :

Ty
. *

Hunce, there is a: strong case for the study of tech-

R nolbgical~banav1or in:the principal typcs of units iof each

grouping! - Due to the emphasis of STPI on the:industrial. sec-
tor, and 'in‘view of the c¢onditions that .obtain in most of the
:participating countries, it would: seem. appropriate that such
studies shOHld ﬂoncentrabeg T - T

= in the case JF tﬂb productive sector, in large state euter-—
prises, on «ccount~of . their actual or potential role in
some of the priacipal productive branches:;

- in the case of the sudply s3ide, in large industrial research
institutions;

~ in the casz »f the linkage area, in large engineering .
consulting and dasign firms.

These studies of techrnological behavior could also
be an important inpat for some of the case studies to be
undertaken by the country project teams.
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~ hnother important: area, for .specific research within
STPI is that referred to cortain. compl x organizational struc-
tures,; or 1n3t1tut1ons, that are cntrusted with the exécution
of many exnligit 3&T policies by means of diverse opcratlonal
mechanisms. “Thev also behave frequently as policy-makers. at
@ dower 1»vcl Lhcy merit a carsful doscrlptlo and analysis
g’g orqanlzatLonal tructurﬁae Among then we may. ment10n°

(a) Offlceg 1n vmrlouw Wlnlstrles in charam of Formulatlng
techn@log"OaT policies, -and of controlllng thblr 1m~
nlemuntwtlon.,;;‘; : / :

(0) Organlz ilun; in. c'argo of formulatlag science’ DOllClLS
,;(1& the . St;lCu sense) and controlling their 1mnlcmenta-
g_tlon;,»gph 1Q>UCLenceWCoun011¢, Paseafch Cognclls,fetc.

(c) The network of organizations in charge of promoting
and exccuting scisntific and toechnological activities,
-including University laboratorices, research institutes,
~etc. T - k ' ..‘;;a o :

Flnallv,‘nnore are pcrtaln act1v1t1ﬂs tbat arc N
carrled out with- the parthlpathD of a wide arrayﬁ_ﬁ persons
and institutions for the purposc of defining policy ohjectives,
policy instrum2nts and programmas of action. Noteworthy among
them is the activity of preparing scientific and technological
plans at the ratlonal sectoral, or regional levels. Such ac-
tivity is worthy of sfudy on account of its actual or poten-

- tial importance for the whole subject matter of STPI. This

. suggests two. types of studies: (a) normative studies on the
methouo‘ooy of, and zhe orqanlzntlon for, scientific an6
technological nlgwnlng in less developed countries, and

(b) empirical analyses of the science and tpchnoloqy plannlnq
process in the countries tha+ martxc;pate in C“"‘PI
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III. - The research phasés of the STPI pr 'jﬂ ct.

It is hoped that the points contained in this method01001c;l
aOutlire will be covered by each country' team, in order to
assure maximum com“araulll+y of results. Thus, the present
outline repres ehts the common research effort, thouagli naturally
different teams may want to exvlore other items not specified
herao.

It has been agoeed that special emphasis will be ~ut into the
study of sciernce and :echuology policy instruments in certain
. branches of irdustrv. in owsder to concentrate research efforts.
" The list of Lianches chosen by the different countries is
attached. It has =alzo been acreed that case studies arc to
be made oI cexrt: in institutions and instruments of narticular
1nterbut (see at *r'& list).' To maximize the output of
research 2ftorm, it is recommanded that, whenever nossible,

. case studi cs should refor to the seC ctors chosen for study.

‘Phase 1. Racquougﬁ;‘”

(a) N description of the country's socio-economic system.

Its evolution in the past; its trends. Description of the
ecohomic and strustural aspects of the industrial scctors chosen,
with emphasis on *IC1ndloq1cal aspects.

(o) A description and diagnosis of the country's scientific and

chnolbglcwl systcm, and its relations with socio-economic
devclopment objectives; evolution in the past; trends. Parti-
cular emphasis sheovld be put in that part which is of relcvance
to the zcohors chofan, o '

The output of this phase will generate the essontial backoround

“information to orient the work in the later phascs and to in-

“terpret and assess the results with a view to comparison between
countries. ‘ - ‘ '

Phase 2 &naly:zis of instruments, identification of cffects
and formulaticn of Iypotheses. o

This phasce will identify the main sources of influence that
afféct $&T functiors and activities, focusing on the most impor-
tant for dotailed otudv, and examining the main types of offects
they produce on scileace and technologv functions and activities
{the dependent --ar:” >Jles), There will also be an analysis of
the organizational ctructures that filter, transmit and mediate
the sources of 1ﬁf‘““n0e over the S&T functions and activities.
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To study the effect of tihe three types of influnnces tha o
following sequeénce is suggested. - B

1,f Idcntlxv tne nrxncxnal items policies-instruments under
each of the three headings that may be cxpected a priori
to produce ;qaificant‘eﬁ cte on science anﬂ *echnoquv
functions and activities. : .

2. Dascribe each of the items idontified,

3. “Orﬂdiatp hy;“thes;s gbout uhb effﬂc+9° Thlo should be

- done at twe levels:

(1) at a general leveli, that is, for tho Whalm 1ndustr1al
sector(an% otner arcas 1if Qe31rﬁd) : e :

(ll) at the Tevel . Of ‘the industrial brarches chosen for
ﬁﬁ@cial‘&tudy; . Co T T

}ypothescs should rofer to the sign and magnitude of the affect,
and in thz case of exnlicit sciance and technology policy and
its instruments; tnoy should also deal with theé affeoctiveness

of the instrum nt.

4. gCOlLuct Qde@ﬂub from varlous sourcas, 1nclud1nq nplnlons,
© that may aive "upﬁb”t or corroboration for the “general
level®™ hypotheses. This may allow a screening in order
.to retain thoze hypothceses that seem more nlausible.
“T ypo*nc ses at tho level of the industrial-branches are’
u? bu;tQSt‘@ *uronnh om01rlca¢ studies in nha es 3 and 4.,
5, “7ith the rasults of the precading noint, it is now pos-
sible to forrmulate a "resultant® nolicy that'expresses’the
~combined action of the diffcrent effects on 5&T at the
gfnﬂrul ieveli. ASuch,a‘rQ“L’tant policy ray be checked
- latey with thu‘rgﬂultgfﬁf phases 3 and 4, as well as with
other information thiat nay come up Aduring further rOJearch
werk.

Phase 3.

'osting of Hypotheses at the Lével of Productive'
its — e

[ r-:

n

Within tho zncunfflal'sectorv ChOS“n, and in o rcnreseﬁtatzve
sample of nro luctive anits 1n ‘oach sector: - - .

3;1WVerify hﬁpdthﬁres’ﬁuﬂ'forth in 001nf 3 ’11) of Dhaso 2
"3.2. Identifv and ﬂuscrkbe a nurber of main issues that havo
to Ao with the ﬁcanoloal*al behaviour and decisions
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of the prodiuctive units. Some of these issues may be of
specific intercst to the productive unit, others of rele-
vance to the country's development objactives. Trace back
#“the factors that influence such issuaes, du2 to the three
tynes of causes mentioncd in Phase 2.

3.3 On the basis of.zhe vvidence coXlected in 3.1 and, 3.2 for-
mulate the “reswitant polizy” that exrrasses the combined
action of~fﬁe'daufﬂrert affects on the . technological bcha-
viour and decisions of rproductive units:in the sectors
under study. TR : '

.4 It iz possible L .':k som: of the casc studies listed in
the nicje c to the ewpirical work of rhase 3. The caSef
- - i e

m
&
o
&

cf state: rd ig a clear one, and it should als
be 0®~glbl to Link +the study of financial 1n»t1+utlons
and ~export prcmotion mechanisms .

Phase 4. Testing of ﬁjngtnegeg and Case Studies - uvneratlon
‘ oi mochnol*,v “no Lxﬁmaoc with Productive Units

f

ConhLO’“ (a)'the main scientificiand tachn;ca; institutions
that ‘supply: technology and rvicas to the productive units
~in the industriz: scestors chosen, arnd (b) the main institu-

tions that have to Aciwith the diffusion and transfer of tech
nology from domastic and.-foroign scurcas to those productive
units. ’

09

4,1 Vexify Lypothes2s put forth in point 3 (ii) of Phase 2

z nurber of main issues that have
Lo do with tha itios of the iastitutions under (a)
and (b} abova, pe of these issues may be of specific
interest to :he iostitution, others of relevance to the
country s cavaelloment oblicctivoes. Trace back the factors
that inflveace sivoh fssucs, dne to the three tvnes of
causes maenionnd in Phase 2. '

4.2 Tdenthify and derariloe

4.3 On the bazls of the evidsznce collected in 4.1 and 4.2,
foravliate U "rageltant policvy® that exprasses the
combhinad A e activities of the institutions
undar .

4.4 Link the case suvidics of selected institutions of types
(a) zad (b} abore; of institutions that formulate and
implement noli~cies and nrogranmes for the scientific and
technological svstem; and of nlanning procedures and
mathodologics for science end technology. The case studies
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disted by partlc;:anu countries which would be considered
are: S : V

-+ Industrial rcs car¢h~institutions; research”units within

enterDrLSOS,
~ Standards institutes

~~ Consulting and engineering organizations;
- Technical assistance and cooperation organizations;

- Organlzaflon: for tho control of technology transfer
-and foreign investments

- Science and technoslogy mlannlng Drocedurcq and metaodolmgy.

¢ 5. Country Reports and Comparative Analysis

(&)

(b)

The results of the. work nerforméd under Phases 1. to 4 will
allow each. country to. DrppatO a report with emphasis on
those aspects that will permit a fruitful comparison bet-
ween the various participating countries.

ﬁ flnal report of thﬂ Projecct may then be preoaved 3y
comparison and integration of the results of countrv studies,
together with the results of studies performed by consultants
“and other relevant information. This synthesis should allow
policy-makers to know about the imnact and affect of alter
native mechanisms. and instruments for implementing scien-
~tific and technological nolicies in a variety of conditions
of un&erdavelopmvnt



Branches of ‘Industry Choscn by the Participaring Countries

dgma' o e
; . ;,ii' :
0il and petrochcmicals 7

Countries. .

*raentina
Rranil
Bagynt
Roraa
Maxico
Venczuela
India

Metalworking, carital

¢ -

goods, machine tools 7 Argentina
RN Egvpt
“tacedonia
Mowico
Paru
Venezuela
Higeria
Iron, Stecl and metallurgy 5 Argentina
’ Brazil
Macedonia
Peru
Korza
Food processing 3 Macedonia .
T Higeria
Electronic equipment 2 Korna
Indie
Construction 2 . Macedonia
‘ ' ‘Higeria
Ship building 1 Peru
Electric power ‘ 1l Brazil
Transportrééuinment 1 Argentina




~+  Case Studies Thosen bv Participating Countries
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Case Study.. -

Industrial rescarch
institutes

Countrics

“acedonia
Arxgentina
Rrazil
Egynt
Xorea
Mexico
Venezuala

State Enterprises

Yo

“Argentina

Brazil
Mexico
Peru
Venezucla
India

Science and Technology
Planning

Venezuala

Egypt

¥orea
Peru

India, _,_
Lol 17

Engineering. ~ Design and
consulting -

‘Colombia
Macedonisa

Lrgoentina
ilexico

Technical assistance
and coovnerxation

Eqgyot

Arg.ntina”

Venezuela

India

. Financial institutions

"Colombia
Brazil
“TTeru

Technology transfer

Macadonia
tligeria
¥orza

Standard institut

o

ons

Brazil

Export promotion

Mexico
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o hﬁ Durposc of rese?rch under thlS phase is twofold. 1In the
first place it should prov1dﬁ a ozckground for tine rest of
the atUdYQ ‘“econé_y,‘lt should ‘sunnly clements for work

_in phase 2 by making a first 1dent1flcatlon of explicit 3&T
collcj and its 1n3trumcnts,,nolmcxﬁs in nthnr areaa that
may;aawe (Qr have ha%) unintended ¢ffects on” S&T, orqanlza-
tional, structures of‘paftlcular r:laevance because of con-
cgqtratlng decisioh power, and very c¢specially the diverse
,soc;etal chalact“rlstlcs that make un the contaext within
Atne uconqwlc sy«tem and tﬂo S&T system work and interact with

cach other. | Thus,, the' first rhase should not only be secen
as supplying a backdrop to the project, but also as an acti-

. vity that will naturaily lzad into the second phase of the

_”prOJLCt.;.th dlv*dlpg p01nt batween pﬁa es 1 and 2 is not

. sharp; work in thc first one will lead maturally to involve-
‘ment in the o“cond cnu, and n1turally the ‘reople who ‘are
to be fainly in ¢énarge of ‘the scéond whase should alSo nar-
ticipate very actively in the first one.

Work 1is to be concentrated on the country's socio-~economic
system, its scientific and technological system, and their
relations; other societal systems should be covered not for
their own sake but, only insofar as they are relevant to
the understanding of the two other systems and their inte-
raction, and hence much less detail is expected in their
analysis.

A historical perspective should be introduced into the
analysis in order to understand better how things came to
be as they arc at nresent; but emphasis should be put on
the analysis of the prescnt situation, and of the trends
that may show up.

In order to concintrate research efforts, and since the main
focus of the STPI project is on industry, it is this sector
that should be the main focus of the analysis, vmarticularly
when the present situation is looked at. Znd in order to
open the way for rescearch in nhases 2 to 4, special effort
should be devoted to analyzing the historical evolution and
the present situation in tnose industrial branches cnosen
for special study, of the S&T activities and institutions

of particular relavance to them, and the relations between
both.

The following outline should not be taken to be an enumoration
of steps to be undertaken sequentially, but rather as a broad
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checklist of topics that would apnear to be of relevance
to most country studies, and which may allow fruitful
comparisons arong countries. Coaﬁtry teams naturally
would include other items that 'they fecl to be 1mﬁortaqt
*for comnletlng anﬁ roundlng off the analv51s.,"

It is to be Hope d thiat tne 1nform tlon na‘med to nrmpare
phase’l is alreadv availlable within cach country, and that
frosh ‘reseéarchi ‘of the data»gmneratlng tvpe will not ke
requlred,vf”nls may not 'be tru2 ‘in the case of the. asnalysis
of the prasent situation of the science: and technology
'system; in such a caﬁﬁ the ‘country may needa broad survay
of the quantitative type which should prefdrably notslcad
on to a nrotractmd an? cos*ly Fullwblown 1nven+mry°.,

*Flnally, it shoulg bc rccoanl @d tnat any analysla mf thea
type Phasge 'l intonds to evokeis ‘bound tosshow difforent
1ntarorﬂt1tlons of hiztorical wrocess@s and “prasent 'situations
acéordlng to thﬂ'ldeolOﬂv or t%e “school? of ‘the person or
group 'that take ap the task. « e
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PASIG.OUSLINE FOD THE. REPORT ON PLASH 1 OF -
CPHE STPI PROJECT

HEEER

Cescrintion B the mdin charactcristics 6f ‘the “Human
and Econumlc Gcogruohv oF thc Countryv (Size pooulatlnﬁ,

‘distribution oSf natural raesdurces - nemqranhlcat reqginns,
ete.) . S , St

“Brfef‘éiécrigfién’of'thﬁ Political ‘and Economic evolu-
‘tion of the country. Stages in the process of develop-
'mcﬁt Qutllne '6f the maln econonlc DOllCl s followed

.....

wferent sectorb of thm econowy, Lvolutlon of meloymunt,
‘structuro Of Fordlgn trﬂdo, etes T

GovarnWEDtal‘structura.f

(a) Divisicon of nowers batween the exccutive, legislative,
:fand ]udlclary branche§¢ ‘ B

O .

'(5?’Dcvcr10tlon of the syatmm for na851nn laws and general

regulations.
(&):Dééree of déscrethnary nowtr of gﬂvérnmert agencies
with rogards to »y-laws, decredsy and internretation
..,Qf legal instruments.

_(d) hdministrative structure of the government, degcrlptloq

‘;of key ministries, outling of malnﬂgnvmrnmﬂnt agencies
. and’ their f unctions, | dovernmental décision- making
);procnduras, degree’ of varticipation. df ‘the different
'qectora of the nopulatlon in qovernmént decision~
making,/ﬁtc°

Y
e,

Loty e

(e) Structure of the political systom; rold of nolitical
“(p@rties,‘electoral 0r0cesses, etc. A
R ' B : i o Ly

Jaln soc1a1 features.’ Dopulation growfh, “urban migration,
?an&a ~ds of 11y1ne and thelr nvolutlnn,;soc1al class

“structures and théir relative power,,labor mobility, etc.

$tructure of thc e&ucaflonal systen, lltnracy rates,
proportlog of studaents’in thd School” systém, description
Of the unlvor"lty systcm distribution” of “students by
dlsc1nlin \the braln draln problem, mtc. N
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. Cultural pattérn and theéir evolution., TImmact of nmodern

tacanology upon society, value structures, attitudes and
norms, particularly with regards to manual labour, in-
dustrial activities, and science and technology.

('a)

(c) «

(d)

(e)

oy i

R SR I ! R P SR

i -Description of,thc .industrial sector.,

Importancs of the industrial activity for the national
aconony. '

',&elaflvp inportance of tae braqca 5. chesen for study

in the Lnuastrldluguctuv' and, the natlonal mc0homv,

‘ RO TR _' I« AL R A
QutLinaqp, the . hl°t0£lC l_@voluticn_ofr;hgﬁsectors
chosen :for < tudv“1

Cla951Flcatlon of Lnternrlg@q ‘accordi ng "to the origin
of capital, and to whether tihey rare. state, privately
owned or mlxbd enternrises, cooperztives, sceclf-managed
organizations, eta.

ini S SR E RS R
lain socurcas of financing for industrial development,

-particularly-.in the sectors chosen. for study. Structure

of the system for capital accumulﬂtlon and its influcnce
on 1n1ustr~al growtn°

;urlpf outllne of the sourq;s of tHChnoloqy usod in the

sectors chosen for study..

8.r Description ofqthe scienge .and. tecnnol@qv'qystem.

SpvpTer

T(a)

e)

(@)’

W i
-Human rpsources,l TIQ hlghpr educatlcn system, number

,of Students ln tbchnlcal professlons, appraisal of

the(quallty CE students. and.,teachors, evolution of the
student popul ation in defferent Lechnlcal fields, impmor-
tance of the cducation abroad, rolation of the subjaects
to study to .national neecds, attltLdL; and moulvatlons
of foreign trained, graduatag, ete. ;.

Use of highly:qualified nerspnnel, . Employment of

,graduatﬂsw gistribution of . profcsqlonals in 1ndustry,
-government .and science, .va rge and salary structures,

careqQr pO“°‘blthleS, 1ﬂportun0u of part time employment
for. 561cnt$stajjebc,,

R T S et ' L

fFlnancaal,xesourcbs fchSCl@ﬂCw and tyrhn@logy

Gross expepditure. in s¢ignce and tpchnology for the
whole country, percentaqge of the GNP in comparison with
other coantriea, expenditures in science and technology
services. Main sources of funds (government, university,
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privats, fox elgn,;ntc) .Uses of tqu“unds according
to canltaT AQQ currunt Lynﬂndlturas 1}br@as\.é{c»wn of
‘current e;mendlturos'into basic research ‘applied
research, davelopment, and othor scidnce ‘and techno-
.logy -activities; breakdown of current exnendltures
by waln ﬁlclds of annllcatlon, atc._f

(d) ualn 1s*"ns on tecdnolorv transfmr,, Ex ﬁénﬁltures

.. in. tedhnclcgv transier and’ tHair ¥ola tion €6 fotal
rcsu@rch and duvelopmcnt e}menoitdre.:F dlétri ution
by ‘main. branchfs ‘of industry, importance’ oF”@ 1ti-
‘national ﬂorngxatlgna; irportance of lidencifiq agree-
Wents and . of the im»ory of canltal goodsy technical
assistancc from other cointries and from international
ﬁqrggn;zatxﬁns,.etca

Ie) Instcliu& cagaclty er sblonce “and. technology Basic

" "data and brief description of instltutlons thut per-
form research and dgvolopmcnt human re sourceo, funds
physical assets, otc, related to rescearch organxzatlons.
Use of the installad carnacity in research and develop-

mgnt,ﬁ;

f(f) mne ungrOnmunt For scxence.x gunpért repelved by resear

" Ghers, financial probiems, adminis tratlve and burocra-
tic nroblems, structure and cochésion of - 'the national
Vqlentxflc community ang. the. ;nyern§t19nal aClwnC‘
oystem,(soc;al recoqnltlon, nrestlgo and, §tatus of
researqae:sn Recognition of thg valup of‘regearcn by
government lnﬁuatrlcs, and var;ous 5001a1 .groups,
outline of the image of science and of sciéntists.

(g) Linkages betwecn the science system and society:
Survey of extension activities, analysis of engineering
design grouns, contacts between the scientific insti-
tutions and the users of their work, popularization
of science. etc.

(h) Immortanco of scientific and technological activities
in the government and productive sectors. Level of
conciousness attained by industry as regard the impor-
tance of research and development. Paerformance of
science and technology activities by industrial enter-
prises and by governmental agencies.

(i) Orcanization of science rolicy. Decision making in
science and technoloqgy matters, brief description of
national research councils, universities, ministries,
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and othcr nublic agencies. Particination of scientists
.and of - usars of ‘res earch rﬁsults 1n thc policy making

'nrocess. R

'"aev issuea 1n 501cncb'and toéuﬁology deve léﬁmeht. Problem

areas of imnortance in the development of science and
technology (e.q. ‘transfer of t’cnnoJogv nroduet1v1ty of

JXesearch . institutions, relat1on of research and development
fto the olannlng nrocess’,’ 1nterac ion bbtween t&ﬁhﬂoloqy and
femmloymcnt,_n}rﬁL01nat10n of: 1ﬁduﬁtry ineeséarch and deve-
;}opment ﬂtc,,;_ Critical évaluation of“the role of science

and tecnnoloov in ‘the dQVﬂloomcnt'of'th@ country, and re-

:1Pvance of tne key isﬁues ainqlea oﬁt SRR

05 S T

Hain“obstanlbs‘fnr ‘the &fflCleﬂt functlonlnn ‘6f the science
and technology system and its fcontFiBution "ta" “development.
Polloles,and OijgthCS for science and tcchnologj that
ge derived“from thesé AR
Ammxm
'Afhwsﬁéﬁiégiééipéuﬂﬁafﬁ regardihg ' the dtructure 6F ‘the economy,

of industry, and of the branches chosen for:'study, quantita
tive descrlptlon of the science and technology system, human
resources, Jetc. L T T e e !

T H o st o
Doy v\,-!» R N v}

7?fPr1n¢ipal legal dlSpOaltlonS reqardlnw the furictioning and
'Oheratlon of “tide science and: tpchnology system, as well as
vthe organlzatlon of- qtructure For aClGnCG ana technology

EAR T

Dollcy makﬁng and nlannzng
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criptibn of #hé thr:n main soudces 'of ‘influc

o

Vi ifmhase ? is cnnCﬂrnad withithe 1dnntlflﬁatloh and des-
noale- axplicit

TEET Ppolicies and toeir instriments, ~imolicit: mo&icies that

s

- ¢al studies

Lo

have implications and side effects on S&T variables, and con-
textual factors -- which condition and limit the effects of
the! first two sourcas-on the S&T variables: (77

1@ ldnntlflcatlon ahOUl& ta? lntc acdpunt the' oﬂCC“

'ftrumfof sourcco of 1nfluano taat ffeﬂt aET" in €£he: industrial

gector, and”’ nlnnomnt the'kez sourcas: of influgﬁcﬁ That may later
on e studidd ‘in more detdil, considering nartlcularly the

Z~7bl:‘ancn<=s s)lacted for atudy by the- country teams.

wtoo elaboratp as yet.

h¥4

The study-should attemot to 1&9ntlFr tnﬂ nrincipal po-
licies and their instruments which act today uvon S&T (histori-
5., 'such as’ those Yein¢ done in. consultant studibs
for China ané Janan,_ma also be mado but in'much Toss depth).
It ‘should not be 1Fficult, in’ wrkndlnla, to ‘do th19~1n a less

‘thulOﬂLd cbuntry wh»ru scxcnco awq tochnoloav hollcy is not

-7 U pasérintion ghoulﬂ follow the pattern; 1ndlcatau in

‘Soction TI of ‘thesc Guidelifes. Hlational téams may ‘also find

“e@xamples in thie feaskibility studl*s nrepared by the Péruvian

and Argentinian teams and presented at the Barbados meeting.

[IER S

S omn ‘countries may wish to carry the rﬁéear h a few
'S%Lps further by studying the affacts of those key sourcks

- of 1nflugnce on £&7T at'‘the goneral 1lz2vel of 1ndustr“;“'”h@ next

”5w1th ‘top- mown studies. f

‘s&ctions déscribe tné méthoﬁologlwal stens that ‘are ‘recormended
for carrying out tne exercise. This description mav 'dlso be
valid for that part of rooearch in Phases 3 and 4 that deals

[
STy

'Iilgtudy of the LFFLCtS of Sources of Influﬂnce on_ Sgr Variablos

R

ile refer to the conceptual frarework in ‘part II of the
‘nr esent guldellnes, and in particular to the matrix shown in
ufh 1.1, The purvose of the exercise is to use the too-
down apﬂroach in thz rescarch, from sourcc ©f influénée to S&T

‘"varlable, This is to bc dona by forrulatino hynotheses about

“‘the effﬂcta thwt the sources of influence (1ndenendént varia-

“bles) orovokc ‘on the’ ST functions and activities ‘(deperdent
!varlablﬂs) " 70 do this we shoul? enter the matrix from ‘the
left, bY'ldentlfglng an& descrlﬁlna tac‘maln 1ndebendont«varla-

»



"varlaal ~@ach of una.former may axfect,:Alypotheses may

© thehr be formllatﬂu“aoout‘such'ﬂff"ctso"Obviously,:nbtfall
the' subdivisions o‘ tie mntrlh nnwa hava: arn hypotheses tacked
*on to 1t°‘ e - U

chey

- e

Quch hynathesos mavy be'formulated attwo lovels::

~(a).wat a genoral; level,that-is, for the:whole of industry,
- and theractivities in the science svstem.andg the linkage
arza of . direct relcvance to.industrys-however, seme. of
the: participating: countries’ may also wish to' cover. other
arcas of etononic activity,,'such as agriculture or.mining
and other navtq, or tihe totality, of activities in the
‘”501ence )Yo m'oroner ané tn“ llnkage aroa,

%

(n) at tao snechlc lnvel of each Of the lndugtrLal sector”
chogen for special study,and of the .activities;of the
science- system proner..and the linkage area of direct

- relevance. b those :sectoys.  Many. 0f the-hynotheses. .in

these sets will be particular cases of the: hypotheses, set

in (a) at the general level, but it is to be hoped that

a gréater degree of nrecision’ may be,attained in their

forrmulations than in the formexy case, since. they.are to

‘be S }acted to caref ful. vmplrlcai tc;tlng ln Pbases 3 and

R . g - A o

f'~ﬁyootnyacsushouldyrefer to the sign-and magnituds of
tJ@fofect ard In tho dasc where the indapendent variable
is an exbllclt‘Q&Tepokicywénﬁtrum%nt,~also~t0rthegeﬁﬁ¢§tive-
‘ness of the' latter. . They should attaomnt at.-quantification
when@ver nosw1blu.~”4- Co SrE o -.w:“'u7U;V" v
e ce el s T . ¢ : A

lynothusa‘ under (a) nay now be subije ctﬂo to rcxutany,

by collecting and appraising c¢vidence from various sources,
nncludlng ovinions, that nay.give them support ‘or corrobora-
tion. This may allow a screconing in order to retain thoqe
hyndthbves taat seen worﬁ nlau’xble.-‘ O
Lo A‘Thg ra suits Qf thls screanlnq &111 nroduce a b@dy of
hypothuseg about tie offects on:science and technology..of,
cexplicit and implicit S&T poliey and instrumants, and of con-
“textual factoxs. An examination will undoubtedly.  show many
conflicts and contradictions; which arce an-important ioutcomo
of thé exercisa. : ince an-idea exists about sign and magni-
~tude of the c¢ffects, dt ds now . possible to construct what may
be termed a “"resultant® S&7T nolicv that will commound the
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Jeffects. updar -ecach of the main subdivisions of the £&7 set
of functions and ““t}Vltlnﬁu this ro§ultrnt Tolicy may be
expraessed in the form of a naw set oF'hynotqesc . and %hese
dpctheir turn may be suymmarized intc a limitcd number of
statenxnts that » nay b& of graat use. for nollcy malorau Such
‘general . atatements, and the séet .of hynoth“ses tnat ‘maké’ up
~Adte ; resyltant nol;cy,tmay be Later ClchG w1th the rwsulta
~of nhases 3.and %, .. a
mayfcome Aap. durlaf

urther r searrh“vorkc’

Flnally, %he rgsultaqt ;&T pollcy piv He Qxamlnnd as
regards its @ffoect on social’ and economic dﬁVGIODmAﬂt by
‘speliing: @ut At 1m911cat10ng for the latter. Such an exer-
- ¢ise, should orooaalg be/left for the éné\o* tﬁ'jnr01éct
jonge the- results. 1n~nha¢eg 3, and“”iarc on" Hand,: The uscful-
»nessxef this.: 1sgobvxouf ”Q;nce it ould “thibn pe" 1ﬁeallv pPOS—-
vslb&e to caxry ont a.ve x;tahl@ ﬂlannlnﬁ ?xgrclsm that would
-start from deveiahment oggect;vaﬁ and trace ‘batk cause~cffect
‘relatienships.-to arrive a;kt@,‘oxnllc1t é&T oollcles and
instruments, and the modifications to 1mpl101t 9&P-nolicies
and instruments, that would be required in terms ‘of these
‘Db}&CthGg, taking intg, pccount contextual factor;, institu-
tmanal settlgqs etcw e

K
s

iwrf~ Hav1ng«dy)cr1b9d,tae gﬁneral outllnv oF'rGSQarch w7e
shall now‘exambnﬁ in; more, d»ta;l each *ﬁep;ﬁ'“

2. Lffects of Pallﬁy Var%ablas ﬂnd Contewtuhi fadtors on
OOp&hdbnt Varlablasy e LT e .v.;»~>y.,

) b POAT
“Thls ta sk looka decantlvely smmn&c anbelng outlined.

Havmnq 1&ent1fieo and deséribed ithe vardious .sources that
a ‘priori’ may have effbcts ‘on ‘gcionce  and tbchnolegy varia-~

"s,‘thu ques tlén ig’ to trace such effects: and-put forth
nosggl1tes and hynotheses relating tor them. - Por instance,
we may take an ewplicit velticy that muts a heawy. tax on the
;mﬁorﬁ ‘of Certain carnital gdéods, with the purnesgiof develop-
ing "local prodictien in some . high-tcchnology items. “le would
trace through the way this pollcy;ms implemanted, i.e¢., des-
cribe its instrument (or instrument cluster). accerding to
_the outline we have suggested; identify the devendent varia-
bles on which it 'will”&ct (say, the.sélection of. sources of
capltal cquipmonﬁ for’ the branches.of- lncastry using them),
and make hypotletlcal statdments about-the sign and magnitude
of the effaéct, and &bout the effectiveness of the instrument.
" Such’ hypotheses may be made at the geéneral level of the
whole industry, and for cach of the branches which have becn
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Wselacted for dutallcu study; in- tlv latter case onw would
,attemnt a nlgher degreﬁ‘oF 0rec151onoy

) aven 1n tlls wv’v‘:u:om:ly simnlc cXams 1@ nanv nreblﬂna
may soon be 03ae"ved becaussz a’ comnlea chHain of effects is
seot in nptlon wi‘n Fhe Lnstrumﬂnt ‘acts.’ Mne way . of looking
at it.is £0o-pay tgat on raising the: valuﬁ df dertain inputs,
managemnent d001510ns iH “the nro&uctlvw utits will be affeocted
so that there will be a''shift™ (How’ Big? ‘hewrquick?) from
foreign 1mnoxts ko, dom‘ stic production. This will, in time,
‘have sevural rymevcuqs1ou54

(a) In thg :hqrt run, ﬁhc rise’'in price r**ay causc£tne flrm
ko lean towards losé cabltalwlnton51ty‘o“‘*holr invest~
ments. Or, tna firm may look ‘forward' bto- a’ raise in.the
,@rlccﬁ oﬁ 1ts productsg,Oﬂ accolint of! bothi higher price
cand. less eFkalencg of national eduipment. Such’tynes
of bchavior have impact unon ehd variablas of ecohomic
,dcvrlonnent (*mployment and rate of 1nflatxnn&1m,tﬁls
‘case).. T . e

difey i : s lt{a

{b) Sunnose that ‘1odal ﬂanu*acturlnq is not well dbvelopeu
as yet for this narticular type of couipment. The firm
cannot any . lonqbr just order from a catalogue from an
overseas sunnller‘wﬁose costs'and quality arc familiar
and trustéd. One may-hypothesize that the firfm's tech-
nical staff will have to take un responsibilities about
setting up ‘technical snecifications for would+be local
suppliers of equipment; moreever, it w1ll have to locate
such suppliers, help them with their technical production
préﬁlems, follow up their work, make a control of the
quality of deliveries. -This would be:a likely, effect
if-cértain otherrconditions obtaln, 3ugH as a. forward
“Tooking manvqen~nt certain. minimum, teghnlcal capac1ty
to start from, a flrm Whluﬂ is. not small etceﬂ Tf such

B

natlonal edulpment ﬂay mean a nenalty>for thﬂ flrm in
Aterms ‘0f ‘cost .and quality, save if action 15 ta%en by
‘an out81de'wrst1tutlon.g

w(éY~Tn@ré are: evmdent recercu531ono of the 3f1rms behav10r

< U apon “the ' local nroducers of @qulpment{”whlch would have
‘a Widher demand for their products. .This in tutn may
push tha latter to: makeutechﬂoleqlcal 1mmrovem@nts, par-
'ticularly~1f helpiis: ﬁr@Vlde by the cllent Llrms and/or
“by other ‘institutions...
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) Local nroducera mdy make & demand to the scientifié¢ and
technlcal system er KnOWl;ﬂﬁ“ to help then neet thp
Auser*‘ technical. requlr@%ents, or they may look for fo-
reiagn technoloclme tnrougg licensing.

H i

;(a),Th& ex1st9nce of a tarlff barrier may make it nroFltabln
-for foreign ca01tal to install a 1ocal uub51ﬂlary for
the loeal rwnufacuura of the equmpmﬁnt The imnlications
of thlq course of. actlon 1oulo 1n turn be con51derad

Cree o gknce, the full LFf»cte of thls ‘policy aru not™ easy
to traceov There will be a flrstworder effoct, or direct
lmpact _upon one ea¢)ly 1dent1f1cd functlon or - acthxty, as
well as ’nlgh—ordvr cffects within aWﬁ without thé firm that
take place. pver time. On gtu€v1nw“a recent moeasure many of

hese efficts have not yet had tlme to’ wanl‘ﬁqt themsalves
and we would then more vnroperly qpeak ‘about “1mnllcét10nn .
- But even in the case of long-standing measures, it is not

slmhlc to trace tnrough the noe tdork dF-eFfQCts{

Thg analyst ‘aav1ng made an’ cffért at 1dent1fy1na the

‘f'network of effccﬁs, may tzen summarlze hlS belie¥ of Waat

hanpens (or may haﬂoen) 1n the form of a hynothetlcal ‘state-
mpnu; whlch in our ermp*n may be thusc‘“”hls nollcy ‘intended
~to wrovoke Jocal mantifacture of Lqu1hmont X, ‘Te ‘Hypothesize
the’ follow1ng effects: s*ato firms will on t’w Whole continue
to import the equipment since state decision maX%é&rs have a
tundﬁncy to total safety in their 1nvmstments*° nrivate firms
of local .and forvlgn capltal will tend to buy locally but
“only in .a few cases Wlll they act: upon the suppliers to make
thenm producc botter equi pment guppllers cannot’ exocc help
frpm the scvéncp and tucqnoloqy system since there’ 1 little
capacity related to the manufacture of thlS type ‘of ‘equipment¥;
suppliers will tond to buy licences abroad: one or twé foreign
nanufacturers may set up shop in the country, through new
investment, ourchasv‘of a local‘*lrm or a jOlnt venture with

H

"% Note that ‘the constraint pdt’ by a cont@xtual factor'is
clearly identified.



it the final effects upon macro econonic and social varia-
Qles will be such and such: As €0 the- effectlveﬁess ‘'of the
1nstrument, it may be sais ‘that it has attained: its purpose
of "local manufacturlng aﬁ not '£00" much alrect costi (in
handling the instrument -y but that 'if all the ecffects are
.considered, it is not clear whether tae measure by its elf
_has been. a good np>“ . Onee | ﬁc ha verified this pxopositien
the ‘analyst might cccormiend: " “Méasiures of this Sort should
in thc futurc b aﬁO“tQé only aFter a careful:study of their
1mnllcatlons, and concirrent méasures should also be taken
.to.assure its.best social 1mnact, such as a scheme to help
tmchnlgally and 1L3.nanc:.ally equlomﬁnt manuFacturars with
‘their. technoloq;cal lmvrovémant,‘and a stiff control of in-
vestment Jec;smoas by stata dnturvrlscq that will make- them
~purcnase the local nroduct‘ “The analyst i&: now snéaklng
-really about an ideal "function- orlented“ clustef of 1nstru—
ments. to act_ upon tle %&T“varlable,

It should be not- that’ tQ ‘spall out Sﬂch “A hypothcm
sis the analyst rnust havo a good knowledgd of How the econo-
mi¢ system in the country, actually works, of how firms are
bound ‘to react awhlch derands on numetrous factors and varia-
bles Spec1f1c to the flrw), of how the science and technology
ayatem and the 11nkage area functlon, of 'what constraints
are.put by the context. The research upgortakcn under” Phase
A will taetaforv be of great ro lovance to natlonal temas
wh n, worklng in thlS pavt of Dha%e 2 B

b

: ~,,.m:mnn tyn‘i of hgbothetlca] statemeitdr obtalned
throwgh‘da t”on,‘mag he accepted as they stand without
the need for émpirical testlng,f These we may call ‘“conclu-
alonsﬁ. Othcr'bynes, which' stem from dnductive and inductive
reasonlnq, are in need o verlflcatlon ané may bb con31dered
as "hypot 1ese"f¢* o o . , - <

s HOWGfo ; the testing of the lattmr tynm of stath@nts
may have’ varylnv‘ﬁﬂqrbes of conclusivéness. A% one “extrene
we have what we may call "hynotheses about 1mpllcatlons",
which reofer to policies that have not vet been in oneration,
~or have been operating only for a short period; here there

C f

* Recall the analysis of implicit policies in section 3.2
of part II.
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are no actual effocts to e looked at, and it is only nos-
sible'to corroborate tne J]DOtJG"PS by asking persons- and
'lnstltutlons that nay be affected by them about how they
~are bound to react. This corroboratlon based on opinions
‘and antlcipated roactions we nay term “weak®(: Nt +h¢ ‘other
~extreme we may have "hypotheses about actualiaffacts” which
‘may be ‘verified by analvzlng actual behav1or leading ‘to a
‘“strong® corrnboration. “Intermediate sithations! may ‘give
rise to weaker or stronger corroboration. OFf course, Cit may
ne impossible to verify certain hVQotneses about actual
‘effects if it is not n0551blo to gain-access to data about
actual bghavior, hére werhans scmé weak' corroboration may be
lodked for througq onlnlon or tne czamlnataoﬁ o*c %econdary
$ourccs°> ' L S ‘;‘

'We have reforred” up to now to cxpilclt ﬁollc103 and
Ehe aly 1nﬂtrum9nts, but the lmnllcatlons and sidu affects of
lmnllclt policies may be treated in & similar manner’ and
glve rlse to CORC]QQIOHQ anr Hynothgseq of elmilar nature.

-“;“‘ In’ the case Of aontextual ‘factors, wé: may also nut
forth nypothéses about the ‘consiraints and limitations they
place on the effecdts of policy variables, either direotly,
or through their iAfluence on institutional structures.
However, it seems unlikely that any strong corroboration may
take place by’ analelne actual influences, ‘since by definition
a contextual factor cafnot bb changbd ln the Bhort or medium
run.” Contéxtual imfiIusnees “"are thore” ., 80 to sayv; they do
not- suFfér rapid changes:that would easily uncover their
effects.  Two ways of “weak" corroboration secem: ‘open. it The
first ono is taking 4 histofical mers pnctlvc, lookin# many
years back tq sceihow. slow changes in a. certain ‘eontoxtual
factor has influeneed the effects. on certain” S&T Var;ablgs.*

vﬂlstory, historians® are fond of saying, has its uses for the
‘future.  The problem.is that #ost of the’ couhbried In STPL
"have a very -short history dn:sciedce andﬂ%ecﬁﬁeleqy}tand per-
haps the tlmp snan’ wﬁll nat*be enough to throw %ufficient

e rr~>~— -

*The r@hort "Teﬁhnoloqy pollcy 1mnllcxt 1ﬁ t%o 1ﬁ&ustr1al de-

velopment: plan, the Geﬂoral Lavw:of Industries’ and the’ Gene-

ciral baw of dining in Paru®, contains a numbét of ‘examoles

“of conclusions and hyﬂotheses (&bout implications: malnly)

“that have come out:of the: ahalYSlS<0f aovernmént “élicies in
Peru, and may be helpful’in.guiding: the work of the country
teams.
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1i'ght ' about’ the aeffects on 1t of slow chaﬁwes in contextual
‘factors. The scecdond way is to rely oniovinions: aoout pPo-
ssible réactions to- hynothetlcal qucstlons Like:s: *would uni-
Versity scientists be: more 1nterestea<1n“work1ng in national
problehs if thev wére to také their advanced degrees at home
‘and not -abroad?¥ Such question:;"not‘easy“to'phrasev'would
naturally follow Fron tho hynothe 5 which- have’ been. formu-
lated Cod R T AU

“Jf“3  howevar, one of thh uvantaqug of a. comnarat1VL pro-
‘Jeet! Tike STPIiz ‘that we may put forth hypotheses.: to' be
‘taested cross-~secition among countries, since-differences in
‘Contextual’ factors will be found between thée participating
countries. tenca, from the various outcomes of the natio-
nal reports, to bn chtained after Phase IV, a number of cen-
tral ‘questions ‘about the influenc& of contewtudl factors on
‘Stience and tecnnolohy may be ‘put'ito the tegt :in Phaser 5.
“opefully, the. corxobordtlon may be stronq|wfor some of
'tHose qu@;tlon . °On: the other hand, the ‘expkrience 'of China
(to be studied bv a consultant) w1ll be of great value at
this stage,’ sinb@'it’may show what can happén when a country
willfully ‘decides” to ‘change rdapidly what othericountries
conﬂldor aLP contoxtual factors not amenable‘to ¥anid change.

(SRS f. [ = w? I "-“l‘e v ~‘1;:»:'3 RAEM

R et us no*‘rofer to the various 'ets of hypotheses
‘that siodld be generated.  We have already stated that for
‘eaéh source of- 1nf1uunce cohclusionS‘and‘hYOUthQSGS“should
Be formulatéd ahout their effeécts 'upon 3&T variablesiuander
#he three headinijs okldemanﬁ side) suonly ‘side ‘and llnkage
area. = Such’ hYootnnsns ‘as we hHave ‘endeavoured to show, will
only ‘Farely'be''simple and unldlrectlonax; nor ea511y amenia-
‘ble ‘to' qudntification; they w’ll tcnd to be complex state-
‘ments’ of ‘cduse-to-effects.” e ‘are not 1ntere ‘ted' in’ ‘having
‘dan ‘exhaustive -set of hynothesea ‘that 'cover all causes' ‘and
all effects)’ nor'ls it possible toth;nk of such a cohhrehen-
sive. set.: Thé ‘ain shculd be- o' 'ebVvEr the” nrlnﬁlnal sources
of influence,’ and for ‘each, the principal effects or impli-
cations. On the other hand,; once research is under way, the
interchange of information Jetwaep national teams, primarily
through the Field Coordlnator’¢ Offlce, may 1ead to’ formu-
late hypotheses:’ about the act;ons of similar sources ‘upon
‘similar’ variables.” lr"his would indeed bé a very des irable
thing, ‘since’ it wotld: hcr@hten‘the value of"'the’ ¢onparlson
exprc1se to be under+anpn 1n Phase 5

o0
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3 Corroboration of Genera7 Level Hynotheaes

At thls stage we should HaVe'a des erntlonAof how
the principal exnlicit policies, Wmplicit policies andwcon-
‘textual factors act on £&T variables, together with a set
of hypotheses at general and. SpﬁlelC lcvpls,;about sxgn
and magnitude of the effects, and about the effectiveness
‘of 1nstruments 1n thﬁ case of exollclt pnllcy.
~'»~'* T%e qeneral hypotheseg shoulﬂ now be subjected to
‘“¢orroboration, as-farwas this is passible with the heln of
‘ex19tlng data, opinions, and agther elements. He suggest
‘gHat this be done at this time ‘for ‘two reasonss Oneé .is the
intrinsec value of finding out how valid the hvnotheses are,
“and. the‘second because.the exercise-will allow a much better
- planning of adtivities in Phases ILI and:1IV, particularly
“in‘what ‘regards the - preparation.of checklists, questionnaires,
‘rnad other mathodological instruments. ,It may also be said
that €hig® ‘géneral “type of . corroboration may allow to refor-
mulate more. carefully the- snec1f1c hypotheses to be tested
at tne mlcrd level et :

Let us ‘now see how thls ocrutlny and verification may

‘take place° ‘The. research team, on nrenaxlna the mnalysis

of éffects -and formulating. hypotheses, will already have
amassed a certain body of evidence in their favor. But it
ist now'a question:of.casting. the net wider, of collecting
‘published informaticn and approaching neople and institutions
-with gluestions framed as precisely. as . possible. Though we
can har&ly suggest a set procedure: for tnlq stage, we may
“'refer’ to' a promising. technique: to set upfnanels of know-

- ledgeable persons towhom tnafa.questlons are nut, so that
they may be able to give their ovinion about the valldlty
of most of the hypotheses. This nancl would also be import-
,ant“in‘bringiﬁq to. the attention of the team various tynes
of recent 1nfcrmat10n tnat nay- be of hplp

Once thls is donc, tnu team may schpgn the hypotheses
‘and retain thosc . that .seem more nlausible, lecaving the
corroboration 0f more precise and detaile?l hypotheses for
Phases 3 and %

_4 ?esultant S&T Pollcy

‘ hﬂ r@sults of th nrevlou&;stuqs wxll have produced

a bodj of hypothases to.whlchwhlgh~p,aus;blllty may be
attached, about the effects on S&T of explicit and implicit
S&T policy and instruments, and of contextual factors.



n exéminatlon w1ll undoubt»dlv snéW'varlan@mconfllcts ‘‘‘‘‘
and., cogtrad;ctlonu, which. .are an important outcome of the
exercise,  Sinee ﬁn luea cxists about slg§ and” ‘magnitude of
the eFfpcta, it. i3 now DOSS&QIF té COnstru 3 Wﬁat*may be
termed as a, Fresultapt' 58T policy that will compdand’ the

»ﬁfgcts oﬁ all ﬁﬁc sources of 1pfluewcc.

To give an Qxam"\la,y we‘reﬂroducb a’ %able ébout?thn
inpact of the economic $ystem and governm: @nt economic poli-
cies on tna S&T- V$ieﬂ in Latin’ ﬂmerlca. CMost of the charac-
ter;stlcs snovn in this. table would seent to have &' hegative
impact on. he' 6ev»100ment of donmdstic technoloqical ‘Tapabili-
tlego, &he reaulfantmnollcy m;dht be eﬁﬁrnﬁse fbllowso

. Domowtlc sczcntlfld and tébhnlcal capabl—
dlltl@S do ndt ‘need to be devhloped béyOné a
.certain mln;mum.v'”he gréatﬂr m‘rt'of tcéhnolo—
gical knowleﬂga to be’ ennloyed
tivities ﬂhould be 1mhqr%ed p 48 ccral;y ¥
the countries wheré *echnoloay is’ most A&banced,
even 1f this implies higher cost. ”hefofore,
only the strlctly necessary S&T activities to
;sunwnrt Sucn Qroductlve act1v1t1es, ﬁartlcularly
those . of routln»“qaturm which dd“hot imply
~research w1ll be. un&ertaken c:omestlcally°

i , ”he 1arger enternrlses, artlcularly thome
assoc;at ed with foreign firms, are the- o&lv one
that snou]d use S&T inputs 1pt@nolvely. ‘A1

. other cnterprlses would be better off: ualng tra-
~ditional production methods , even if they are
nbsnlﬁte; and should not trv to 1ntroduce S&T
reéeargh. B L B

, Enterprlges ehgald be protected’ fron foreign
comw;tltlon and guarantees should be given tham
that they wvill vield benefits., It is irrelevant
whether tney emnloy or not technologles which
are adaquatg to local conditions; what matters
is to stimulate’ entrenreneurlﬂl actlv1ty

The production of goods and services should
be oriented towards the satisfaction &f the
demand from the higher income brackets, to which
the oroductlon of the most dvnaﬁlc industrial

»branches w1th nlgh Sﬂzentlflc contenﬁ‘is directed.



TABLE V.1
SOME CHARACTERISTICS OF THE ECONOMIC SYSTEM AND OF GOVERNMENT-ECONOMIC

POLICIES -IN LATIN AMERICA AND TEEIR IMPACT ON TEE SCIENTIFIC
AND TECHNOLOGICAL SYSTEM

T

fooo T

Characteristics‘of’fhe?EconomiC?Sysﬁem s ' : flmplIClt Imnact of the 801ent1f1c and
and -of Goverpment Economic Policies R Technologlcal System

Characteristics of the Economic System

-~ Technclogical dualism = ‘-<0n1y a small number of firms' are capable
. {a few advanced firms coex1st1ng thh of absorblnq nodern technology and hence
a large number of backward ones) ' potential users of the krnowleddge genera-

© - ted by scientific-and technclogical ac-
‘tivities:  THdse generally cornectea with

- '  foreign corporations. -

S - Undglut11123tlﬁn of existing capacity ~ N¢ necd for doing producilon research to

1 (excesive caﬁ*t*l 1nvestmant) . ' increase level of ocutput, productlon can
) S - be easily expanded.
4*"‘fofﬁe;’>rib; formaticn mechanisms - Entreprencurs have no real incentives to
(protectzonlsm, wllgcsﬁlles, myooxc - reduce costs and .operate more efficiently,
price controls). S TR IR ‘ “hence there is little Jemand for scienti-
fic and technological activities.
- Predominance of foreign investment - Nee¢ for scientific and tc :chnological
- {particularly in key dynamic sectors) actlv1tles, partlcularly research and

gbVLlovment, are satisfied from abroad.
Only routine® act1v1t1es are performed

~ locally.:
- Gross 1nequallt1cs in the distribution -.Industrial - act;v1tles are oriented towards
cf income - L e e - producing goods for a. small saegment of

the population with high income. Techno-

logies are geared to producing a large

variety of goods for this peopulation seg-
~ment and imported for-this purpose.
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TABLE 5.1

Continued

Characteristics of the Eccnomic System

- Conservatism of local entrepreneurs

e

- High rates 2f irglation

- Lack <of wviable technelogical alternatives

Characteristics of Government Policies

- Credit policies biage” towards capital
equizment, Wir“JCLl““ly whun forelgn aid
and credit are involved

= Fiscal inceatives geared towards prcmoting
additicnel capital investments (tax credits,
tax examdtxaza, etc.)

- Bocial gull(XQS whlch mak@ lahor expensive
{gocial szemrity, unemployment funds, medi-
cal penefits, (te).. .

-~ Overvaluation of exchangn ‘rates {(making- - - -

- imports chbgﬁer)

-~ Toariff bari.ers and protectlonlst neasures
are takKén ac part of an xmport substituticn-
‘industri&ilZathH strategy -

Distrust for local scientific and- tcchﬁolo4
gical capabllltles, preference for well-
known anujoruvea technolcgies (genbr 1ly
forelgn,.f Risk capital for new and advan-
ced techn»lugles are not available. o

ung—tern camlta1 1nteasmv; investments are
prefo rred, gertlcula*ly when funds are bo-
Yrowcd from Mn:«zte: scurces.

UHQULthle teph wieglcs cevelooec cls¢wheru
are imported apd used in & lFFerent co ntextu;

apital-intensive technologies are
vvbr capital- sav1nq or TaLor-uglng
gies. L
Investmnent in équﬂpment’bQCHmeq mnore attrac-
tive than investment in wo;kwng capital to
enlarge Lhe labcr Lmrcep B SeTnos

preferred
technalo*

Demand for canltal cqulpm en’ ; machlnery and
even. 1ntermed1atu products is uriented out—
wards, PuI«&C larly towards dg sveloped T
countries

Importing foreign machinery and equipment .
becomes attractive.

Indiscriminate protectlon makes ineffjciency
profitable and reduces-.effective demand for
scientific and technological activities.




- 71 -~

Capital intensive nroduction technigues
should be preferred over labour intensive tech-
niques. Incentives must be given to entrepre-
neurs for strong investment in machinery and
cquipment, even though they should not be fully
utilized. Machinery and equipment should be
importad whenever possible and therefore there
is no n22d to promote the development of labour
intensive techniques adapted to local conditions
through S&. rescarch.

Perhaps no government official would accept that this
represents the rolicy of his government. And he may point
out to certain policies that would scem to correct the set.
In Peru, for instance, the Development Plan 1971-75 has a
chapter on technological policy with various statements
which would attempt to redress the situation. In this spe-
cific case the explicit policy of the Pesruvian government
shows contradictions with the implicit technological policy
derived from its economic structurc and from the characte-
ristics of some government policies (for instance, explicit
policy desires to develop labour intensive technologies but
there is an implicit obstacle to this possibility). The
cxercise of contrasting explicit and implicit policies
cannot be resolved exactly, nor is it possible to reach
deterministic conclusions. The implications of many impli-
cit policies are derived through deductive reasoning and
are not easy to verify empirically. In a similar way, it is
difficult to know what the real ecffect wonld be of =xplicit
peolicies which some times are not implemented pronerly, or
just remain on papar.

On account of these difficulties it is proposed that
the resultant policy should bo expressed in the form of a
new set of hypotheses which themselves may be subjected to
corroboration - as far as this is possible - through the
same procedure of manel discussion we have referred to above.
From such an examination it nay now be nossible to summarize
the resultant policy into a limited number of statements
which may prove of great utility to nolicy makers.

Such a sunmarized resultant policy, which has been
obtained througnh work at a general level, may be checked
later with the results of Phases 3 and 4, as well as with
other information that may comc out during further research
work.





