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CHAPTER 1 

INTRODUCTION

T he evolution o f com pu ter technology in this century has had  a trem endous 

im pact in just about every area  o f  activity in this ever-changing world. Since the initial 

developm ent of com puters, the science has advanced at g reat speed, causing much 

progress and im provem ent in num erous areas o f science and technology, in business 

applications, in governm ent activities, in agriculture and in countless o ther fields. 

C om puters have been getting  sm aller, m ore pow erful and less expensive over the 

years. As a result, com puters have becom e m uch m ore available and their use has 

risen to  the ex ten t that practically  every office in the industrialized world has becom e 

dep en d en t on com puterized  systems, while countries in the developing world are 

constantly increasing th e ir  use. In  today’s world w here technology plays a central role 

in developm ent, the im portance of com puter technology has b een  rapidly increasing 

in developing countries.

T he introduction o f m icrocom puters has had a significant im pact in the 

developing world, requiring  adjustm ents m uch g rea te r in fact, than  in the 

industrialized world. D u e  to  the fact th a t industrialized countries had becom e 

accustom ed to the  w idesp read  use of m ainfram e com puters, while developing 

countries had  little exposure to any type of com puter system. M any developing

1
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2
countries have found im portan t uses for m icrocom puters and have done so with great 

success. O n th e  o th e r hand, o th e r developing countries, for a num ber o f reasons, 

have no t b een  so successful in this endeavor. O ften the softw are was not applicable 

to local conditions o r it was too  expensive. In  addition, the lack o f educational 

resources m ade it difficult to provide skilled w orkers fo r the  m ain tenance of these 

systems.

A fter m any years of em phasizing technology transfer from  industrialized countries 

to developing countries, in the late 1970s the focus shifted to  accum ulating in ternal 

technological capabilities within developing countries. T here  w ere several problem s 

due to new  technologies which caused developing countries to  look fo r in ternal 

technological capabilities (ITC ). B ecause o f the pressures of in ternational 

com petition, m any believe th a t som e degree o f in tervention  (e.g. p ro tec tion , subsidies, 

technical assistance) is necessary  fo r IT C  to take  place. T herefore , it is very im portan t 

for developing countries to  im plem ent ap p ro p ria te  policies, especially with regard  to 

trade  and  investm ent.
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3

Purpose

T he purpose  of this thesis is to  focus on M exico’s trade  and investm ent policy, 

as it applies to  the com pu ter industry, and  determ ine w hether M exico’s com puter 

policy is developing ITC , and, if so, w hether the  benefits exceed the costs. I t  is very 

im portan t th a t the costs and  benefits of such a policy are  evaluated  th rough  econom ic 

analysis. T h ere  are several o ther countries in L atin  A m erica with such trad e  and 

investm ent policies and  som e of these policies will be  com pared  to M exico’s to  help 

shape the  final analysis. T he benefits and  costs o f  the  policy will be  evaluated  and 

adjustm ents to  M exico’s policy will be  suggested th a t w ould help  im prove the 

situation.

O rganization of the Study

T o begin an econom ic assessm ent of M exico’s trad e  and  investm ent policies for 

the  com pu ter industry, it is im portan t to  give som e background  on com puter 

technology in  developing countries and lay som e theore tica l groundw ork.

T he discussion begins with C h ap te r 2, which depicts th e  po ten tia l o f  com puters 

fo r contributing to th e  econom ic developm ent of developing countries. Several cases 

a re  adduced  in which m icrocom puter systems have been  used  and  ad ap ted  to  local

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



4
conditions in the T h ird  W orld. Special consideration is given to  the success and 

failure o f these systems and the benefits tha t have resulted.

In C h ap te r 3, a tten tion  is shifted to relevant econom ic theories th a t shed some 

light on the  costs and  benefits o f a relatively "closed" policy on com puters. T o  begin 

the discussion, som ething is said abou t the  orthodox, neoclassical trade  theory 

delineating the general argum ent for free trade. Following this, the p ro d u c t cycle 

hypothesis is review ed which leads to  the question of why developing countries should 

adopt pro tective policies in trade . In  addressing this question, IT C  within th e  Third 

W orld is discussed w ith em phasis on how it is acquired. T hen  an o th e r econom ic 

theory, the infant industry  argum ent is exam ined, first in te rm s of p ro tec tion  of 

dom estic goods, followed by the  application o f this argum ent to  technology. A no ther 

area  o f discussion is th e  genera tion  of beneficial externalities due to  hom e production 

with a focal po in t on the  benefits from  accum ulating national technological 

capabilities. A n analysis o f the benefits and  costs th a t arise from  fostering IT C  

through pro tection  closes the chapter.

T h ere  follows in C h ap te r 4, a description o f the trad e  policies of A rgen tina and 

Brazil regard ing  the com puter industry. T he historical evolution o f A rgen tina’s 

com puter trad e  policy and the  salient features o f h e r  p resen t policy are  described. 

The sam e is then  do n e  for Brazil followed by a sho rt com parison betw een  the two. 

R elevan t d a ta  on the  two countries’ com puter industry are  p resen ted  when 

appropria te .
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5

C hapter 5 provides a m ore detailed  description of M exico’s com puter policy along 

with som e analysis. T hese  policies are  laid out in  o rd er to  facilitate a com parison 

betw een M exico’s policy and  those of A rgentina and  Brazil. The idea is to  indicate 

the  m ain similarities and  contrasts am ong these countries, an  exercise th a t will help 

provide a  basis for m aking som e concrete points in a final evaluation o f M exico’s 

policy.

The concluding chap te r a ttem pts an  econom ic evaluation of M exico’s com puter 

policy. Building on the developm ent o f M exico’s com puter industry in the previous 

chapter, the costs are estim ated  quantitatively and  a rough judg em en t o f a qualitative 

na tu re  is m ade regarding benefits. In a payoff to  the whole investigation, the  chap ter 

includes several observations and  suggestions tha t carry policy im plications fo r M exico 

and/or o ther T h ird  W orld  nations.
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CHAPTER 2 

COMPUTER SCIENCE AND DEVELOPING COUNTRIES: 

PROSPECTS AND PROBLEMS

C om puter Technology

C om puter science has been  the  fastest growing technology o f  this century. 

C om puter technology has advanced a t such a g rea t speed  since its beginning th a t it 

can even be  said th a t this period  in tim e will be  know n as the  Inform ation  

Revolution. R o b ert B. Textor, P rofessor o f E ducation and  A nthropology a t S tanford 

U niversity states:

T he inform ation revolution - including com puters, 
t e l e c o n f e r e n c in g ,  r e m o te  s e n s in g ,  s a te l l i t e  
com m unication, fiber-optic com m unication, robotics, and 
the m erging of com putational and  video capabilities - 
will som e day be seen  by historians as having b een  as 
fundam ental in its hum an im pact as the two great 
convulsions tha t p receded  it, nam ely the agricultural and 
the industrial revolutions (Textor, 1985, 21).

The fast ra te  o f developm ent in com puter technology has had  its effect on 

com puter capacity and  prices as well. C om puter prices have b een  dropping  

consistently and  a t a very fast ra te  since com puters first appea red . A t the sam e tim e,

6
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7

there  has b een  a  very large increase in  com puter hardw are capability, thus causing 

the curren t tren d  in hardw are: m ore  capability for less money. This tren d  is 

accelerating and  is affecting softw are as well. Softw are has becom e cheaper, m ore 

universal and easier to use. T he increasing com petition  th a t has arisen  over the years 

in softw are developm ent has caused prices to  go down w herever sim ilar software 

packages have becom e num erous, such as e lectron ic spreadsheets and w ord 

processors. T he increase in dem and by consum ers has also allowed prices to  fall as 

producers have realized  econom ies o f scale.

T here  is no field w here the im pact o f com puters has n o t b een  felt. C om puters 

can be applied  to  all areas o f activity in business environm ents, governm ent planning, 

health  care, etc. G eoff Sim ons describes how th e re  are even com putational aesthetics, 

com putational a r t and  com putational linguistics. H e  goes on to  say th a t in  the fu ture, 

genetic engineering will be regu la ted  by com puter facilities in labora to ry  and field 

trials. E q u ipm en t for energy genera tion  o r  food production  will increasingly be 

designed by com puters. C om puters will m ore and m ore  fram e the  research  program s 

for all the  seem ingly non-com puting disciplines (S im ons 1987, 3).

As com pu ter technology has continued  to  advance, a  trend  to  m iniaturization  has 

taken  place. C om puters have b een  getting sm aller and  sm aller. M asses o f data 

storage have been  cram m ed in to  ever sm aller spaces. Progress in  fields o f  know ledge 

rep resen ta tio n  and  alternative logics have allow ed fo r these advances. Sim ons writes 

abo u t the first m icroprocesso r which was in troduced  by the In te l C orporation  in  1970
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(Ibid., 20). It was based  on a single one-fourth  inch square silicon chip able to carry 

the equivalent o f 2,250 transistors, all th e  necessary central-processor circuitry for a 

tiny com puter. By the m id-seventies, chips o f this size using large-scale integration 

would carry m ore than  20,000 com ponents. Soon afte r this th e re  was m ore talk  about 

cram m ing m ore than  one million electronic com ponents on to  a silicon chip.

As com puters have b een  getting sm aller and  less expensive, they have also 

becom e very powerful. H igh levels o f circuit in tegration  achieved by electronics 

engineers have dram atically increased  th e  com putational pow er of com puters. 

Im pressive com puter pow er can now  b e  encapsu la ted  in a host o f products and serves 

also to enlarge substantially the scope o f th e  com puters. Increased  circuit integration 

has yielded com puter systems with advances in m any areas  such as logical theory, 

program m ing m ethods, electronics, sensor technology, etc.

C om pu ter Science and  D eveloping  C ountries

T he pow erful com puter capability o f large m ainfram es had  been  p resen t in 

industrialized countries fo r qu ite som e tim e w hen the m icrocom puter first appeared  

on the  m arket. B ecause o f this, the  im pact o f the m icrocom puter was no t as dram atic 

there  as it was in T hird  W orld countries. D eveloping countries had  little o r no 

com puter technology and the im pact and  im portance of m icrocom puters was much
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9
m ore profound. T oday ’s pow erful and inexpensive m icrocom puter rep resen ts  a fa r 

g reater qualitative change in  developing countries than  in developed ones.

O ne of th e  earliest office applications of the  m icrocom puter was th e  spreadsheet. 

The electronic sp read sh ee t m ade the  existing m anual w ork m uch fas te r and  easier 

to do on the com puters. N o t only did the  m icrocom puter au tom ate  existing work, it 

was now  possible to  w ork on new tasks (R u th  1987, 2). M anagem ent inform ation 

systems becam e tim ely enough to perm it correcting  p rob lem s befo re  they becam e 

acute. People soon m oved beyond the initial usefulness o f the m icrocom puter as it 

facilitated existing tasks. T h e  application of the  m icrocom puter expanded  considerably 

in areas such as energy planning, governm ent budgeting, financial m anagem en t in 

agriculture, and health .

A pplications o f  m icrocom puters have b e e n  in  existence in  developing countries 

for several years and  the developm ent o f this technology has facilitated  bo th  the 

process o f policy analysis and  process o f local participation.

T he range o f p o ten tia l applications o f m icrocom puters is qu ite large. O ne 

im portan t application  is energy planning. A ctive in terest in national energy planning 

in developing countries dates from  the early  seventies w hen oil prices began  to 

increase. M any developing countries have institu ted  national energy p lanning efforts 

since tha t tim e and  it has becom e com m on fo r these to  b e  based  on th e  use of 

m icrocom puters.
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10

The D om inican R epublic  used a national investm ent p lanning p ro jec t to com pare 

energy supply projects and  conservation efforts to  rela te  m acroeconom ic and energy 

investm ent considerations to energy prices (W arner 1984). T he use of 

m icrocom puters with this type o f w ork allow ed the  national staff to  participate 

effectively in the  p lanning  and analysis process. This also dem onstra ted  that 

m icrocom puters are too ls o f sufficient capability to  carry out com plex analyses.

In M orocco, D evelopm ent Sciences Inc. developed  a softw are package to enhance 

the p lanning capabilities of the M inistry o f Energy and M ines. This system links 

energy supply, dem and , and o ther conditions to  p lanners’ expectations abou t the 

future and the investm ent portfolio. T he results o f this p ro jec t strongly support the 

application of m icrocom puters as planning tools.

M icrocom puters have played an im portan t ro le in different aspects o f  governm ent 

planning in developing countries; Kenya is a  prim e exam ple. K enya has in troduced  

m icrocom puters to  im prove budgeting and financial m anagem ent in th e  M inistry of 

A griculture and  the G overnm en t B udget fo r 1985/86 p roduced  by th e  M inistry of 

F inance and  Planning.

K enya’s use o f m icrocom puters for financial m anagem ent in agricu lture proved 

successful (M unasinghe e t al. 1985). In  1981, K enyan officials realized  th a t poor 

financial m an ag em en t was a m ajor constraint to  agriculture developm ent. A fter a 

series of dem onstra tions on the possible uses o f m icrocom puters to the  M inistry o f 

A griculture (M O A ) m ade by the U.S. A gency for In te rna tiona l D evelopm ent
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11
(U SA ID ), the M inistry’s financial m anagers decided  to experim ent with com puterizing 

their expenditure  m onitoring system.

T he problem s of budgeting and  financial m anagem en t in agriculture in K enya had 

grown to be insupportab le  in 1981. G overnm en t m anagem en t advisors and  the 

M inistry’s senior financial officer had  recognized th e  im portance of these  p roblem s 

and began  a series o f  reform s to correct them  w ith  th e  help  o f m icrocom puters. 

M icrocom puters w ere used  in the  budgeting  process fo r allocating expenditure, 

granting authority  to  spending stations, and  m onitoring  expenditu re . Since the 1982/83 

fiscal year, the database  m anagem ent system  dB ase II  has b een  used  successfully for 

m onitoring expenditures. Its flexibility has m any advantages such as the ability to 

focus on any aspect o f  the system  and  p roduce  w hatever type o f  rep o rt is required . 

T he rep o rts  p roduced  by this system have b een  used  to  address p roblem s of over and 

under-expenditu re  during the fiscal year, and  used  for budgeting  and  allocation o f 

funds for the next fiscal year.

T he m icrocom puter is also used  to  allocate spending  units by th e  governm ent 

directly to  the  districts o f Kenya. T he new  m eth o d  began  in the  1982/83 fiscal year 

and it has solved prob lem s of tim eliness and  m isallocations by provincial directors. 

F o r this m e th o d  to  b e  com pletely effective, how ever, all d istrict officers n eed  to  be 

involved in the budgetary  process - som eth ing  w hich has n o t yet occurred.
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12
In the budgetary process, the m icrocom puters have played a significant role only 

in solving the final problem  area. T here are o the r specific problem s with budgeting 

in which m icrocom puter-based solutions have no t b een  effective.

The success o f these m icrocom puter applications began a new  trend  in Kenya. 

They w ere critical to  initiating and executing a process of im provem ent in the 

financial m anagem ent of agriculture. W ith these innovations, the possibilities for 

countless o the r com puter applications have arisen.

T he M inistry of F inance and Planning (M FP) of K enya p rep a red  the 1985/86 

budget using m icrocom puters in this a rea  for the  first time as the governm ent decided 

to use com puters in budget planning (M unasinghe e t al. 1985). The M inistry first 

acquired m icrocom puters in 1983. D uring this time, the  governm ent was facing m any 

data processing needs as the volum e of d a ta  was increasing and  the available tim e 

to process the da ta  and  p rep a re  the  repo rts  was decreasing. K enya’s expanding 

population gave the  governm ent m ore  responsibilities, m ultiplied the volum e o f data  

that had to  be processed, and  increased the reporting  requirem ents.

The com puting technology th a t was curren tly  being used by the  governm ent was 

not enough to keep  up  with the increasing d a ta  processing requ irem ents. A fter the 

success of the experience a t M OA , the  M FP decided on the  use of m icrocom puters 

for their needs. T he objective of com puterizing the N ational B udget of K enya was to 

increase the  productivity o f the B udget Officers by simplifying the m echanics of 

budget p repara tion  by perform ing all calculations autom atically, low ering the e rro r
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ra te , reducing the n eed  fo r retyping, and  skipping the  typesetting phase. U n d er the 

com puterized system, m anual w ork  was au tom ated  which gave professionals m ore 

tim e and increased processing pow er to  carry out budgetary  analysis, to fine-tune 

budget structu re and  projections, and  to  m ake revisions of investm ent priorities to 

m eet changing revenue situations.

The im plem en tation  of m icrocom puters in the  budgeting  process and  o th e r da ta  

processing activities w ithin th e  M FP has successfully increased  the productivity of 

s taff m em bers and  technical assistance personnel. C om plex repo rts  can now be 

genera ted  with g rea t speed  and  with few er e rro rs  and g rea te r analytical content. 

A lthough th e re  w ere a few  problem s, the  B udget D ep a rtm en t views the 

com puterization  o f the  1985/86 B udget as a  g rea t success.

A nother im p o rtan t a rea  in which m icrocom puters a re  o ften  used  by developing 

countries is h ea lth  care. India is the  country th a t shows th e  m ost w idespread  use of 

m icrocom puters in public services applications including the  a re a  of health  care. As 

noted  by the U n ited  N ations Industrial D evelopm en t O rganization (U N ID O ) 

consultants, S.C. M eh ta  and  G.S. V aradan , th e  Indian  industry  is currently  m aking 

available a w ide varie ty  o f m edical e lectronic eq u ip m en t fo r p a tien t m onitoring, 

diagnosis and  the rap y  (M eh ta  and  V aradan  1984). T h ere  is an  increasing dem and  for 

m icroprocessor b ased  eq u ip m en t in Indian hospitals. T he cu rren t trend  in India is to 

develop this type o f  equ ipm en t. A n exam ple o f this is the developm ent and 

in troduction  o f  the  indigenous x-ray C T  b rain  scanner. A t the tim e of its
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