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Summary

Take care when interpreting the African implications of U.S. experience.
Many ICTs developed in the U.S. can and should be transferred to
Africa; appropriate technology includes not only PCs and the Internet,
but some expensive, high technology. Huge investments have been made to
enable large numbers of users to apply ICT to a wide variety of problems;
sometimes the adaptations needed to apply the technology to Africa are
obvious, but adaptation is necessary; cultural content inappropriate to Africa
is often implicit in foreign technology.

The critical goal is to use information, knowledge and understanding
more effectively in development. Africans should review U.S. university

leadership in U.S. social transformations to solve achieve this critical goal.
The approach combines research, teaching and service, and includes a

limited role for ICT. However, it is "Cargo Cult" thinking to believe that ICT
is itself the solution. While U.S. research-intensive universities are important,
U.S. higher education has a complex structure; Africans should study various
U.S.

models

including

community

colleges,

continuing

education,

and

corporate higher education.

The economic gap and digital divide between Africa and developed

countries is widening. The widening gap makes the application of ICTs to
increase productivity in Africa more urgent. It also makes it more important
that African universities prepare their students to apply ICTs in African
situations; if not they will promote actual or virtual brain drain. Subsidies will

be needed to correct market imperfections and meet ICT needs of the poor.
U.S. experience demonstrates that decades are required to integrate
ICTs into higher education. Indeed, the U.S. is finding it difficult to provide

equitable opportunities to ICT training. Prioritization is critically important to
utilize Africa's scarce resources to maximize the developmental benefits of

university ICT investments.

U.S.

experience may be helpful;

American

universities combine central planning and policies and incentives which
encourage the faculty at large to promote ICT intensification, and allocating
investment resources competitively.

ICT can be used to increase productivity in higher education as in
other sectors. U.S. experience can be helpful, but African universities should

be quite careful to understand the values that are embodied in ICT use in
U.S. higher education, and their acceptability in the African context.
Both U.S. and African higher education systems face major problems.
However, a broad program linking U.S. and African universities may be
helpful in transferring appropriate ICT experience and technology to Africa.
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Introduction

Forty years ago, when I got my first professional job as an engineer
working on computer research, there was relatively little known about
computers; I knew enough of it to be classified as a "Senior Engineer"
in my first job. In thirty-five years working with and for developing countries
I have learned a few things, especially about the role of technological
change in development. I have also taken opportunities along the way to
teach, doing so for about ten years in six universities located in three

countries.

In this paper, I hope to share a few ideas extracted from that

experience.

2.

Unfortunately,

people

have

been

very

inaccurate

in

the

past

in

projecting the implications of information and communication technologies
(ICTs), and of the implications of technology transfer from one culture to
another. I must admit, I haven't always done too well myself; the problem is
some of the most important effects emerge in ways that are

that

fundamentally unintuitive. Nevertheless, it seems obvious that ICTs offer
great promise for Africa, and that African institutions of higher education
should lead in the effort to achieve that promise. It also seems clear that the
challenge will be hard for African higher education to meet adequately.
3.
One must be skeptical about comparisons between African higher
education and that in developed nations - and especially about the ability of
African institutions to achieve benefits comparable to those which have
accrued in the U.S.

It seems that both African and U.S. higher educational

systems are in a state of (perpetual) crisis, but the crises are very different in
causes and effects.

4.

The major information revolution of the last millennium was clearly

printing.
printing,
countries.

In the more than five hundred years since the development of
books have

transformed

society

and education in developed

Compare the use of books in the U.S. with that in Africa -

remembering the enormous libraries held by US universities, the exchanges
among these libraries, the expenditures of students on books, and the many

hours per week in reading done by US college students: the results are
daunting.

If a five hundred year old technology has not fully penetrated

Africa, what do we expect for ICTs?

Computers have only been developed

over the past half century. In Europe, even fifty years after the printing of the
Gutenberg bible, more documents were produced by hand each year than
were printed. It would be naive to assume that the computer revolution will
have effects in Africa of a comparable magnitude or in a comparable time
scale to those felt in the U.S..

5.

This paper is not concerned with people learning about ICTs as part of

their overall cultural preparation (although I do think it is important that
educated people understand the revolutionary technologies of their times).
Rather, it concerns the role of universities in teaching people to use ICTs as
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part

of their

professional

toolkits.

In

terms

of social

and

economic

development, it is the broader use of ICTs to improve the productivity of
government, business and civil society that will pay the largest dividends. I

suspect that many in this audience are most interested in the use of ICTs to
the productivity of higher education - but, while improving

improve

productivity

of

educational

enterprises

is

certainly

important,

these

represent only a small part of the economy; universities should aim higher.
However, the two issues are closely related: you can't teach people to

function in an increasingly ICT intensive world without using ICTs more
intensively in higher education, and the efficient and effective use of ICTs in
universities will set an example for students in their professional lives.

The Benefits of ICTs for Development

6.

Higher Education in Africa should teach the next generation of Africans

how to lead in harnessing the power in ICTs for development. U.S. education
offers many examples of areas in which such benefits are available, from

engineering, to agricultural sciences, to health professions, to business and
government management.
involve

every

discipline

The task facing African higher education is to
-

ICTs

are

so

powerful

that

they

influence

everything from economics to political systems, to the law, to arts and
humanities.

7.

I find that many of my colleagues, who are not power-users of ICTs,

tend to emphasize the PC and the Internet when thinking about ICTs in
development.

These technologies at the low end of the power scale are

important, and especially important in their potential service to distance
education. However, I suspect that these colleagues hold too narrow a view.

8.

I would point, for example, to bio-informatics, where genomic research

is making new tools available in biomedical, agricultural and industrial
research

that

will

eventually

yield

enormous

benefits

countries; bio-informatics tends to be quite ICT intensive.

for

developing

Or, consider the

use of remote sensing and computer modeling in mineral exploration and
exploitation, or of satellite surveillance and supercomputing in weather and
climate prediction. I see the challenge for African universities not only in
preparing large numbers of students to use low-end ICTs, but (perhaps more

importantly) in preparing small numbers of students to use high-end ICTs
intensively in certain areas of professional work.

S n uational Relevance

9.

African universities should focus on appropriate ICT for Africa.

Such

technology will usually be low cost; however, costly, powerful ICTs which

ultimately bring benefits to large numbers of people can be affordable to
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even poor countries in Africa if they are low in cost per citizen benefited.

There is a great need to Africanize software, courseware and content indeed, there is a need not only to adapt technology developed abroad, but
to develop technology in Africa specific to Africa's needs. Let's consider this
topic in slightly more depth.

10. I first programmed a computer, the South West Automatic Computer
(SWAC), forty-five years ago; in those days, we programmed in binary
machine language. To use a computer at all, one had to acculturate to a
specific high culture shared by electrical engineers, combinatorial
mathematicians and logicians.
Ten years later, when I worked in the
computer center of a Chilean university, part of my job was to install

software (such as linear programming and critical path scheduling) obtained

from the IBM users group.

The software was on punched cards, and

programmed in assembly language, and in a sense I was an intermediary,
making the power of the computer available to a wider community of users,
who could then work in forms closer to those of their own professional
disciplines.

11. A huge investment has been made since those days in making ICTs
more easily applicable to larger and larger user communities for more and
more purposes. For many applications, it is self-evident that programs must

be adapted to local situations.
To utilize general purpose river basin
models, one must provide the specific parameters characterizing the African
river
to be modeled;
a business
accounting program must be
accommodated to the accounting practices and tax laws of the country in
which it is to be used.

12.

It apparently is less self evident that ICTs have to fit the larger social,

economic and cultural environment in which they are employed.

For

example, some years ago I did an evaluation of a project which had

developed a model of the Nile River. In the project team was the assistant to
the Minister of Irrigation in his country, whose duties included advising the
Minister on the management of the annual flood - how much water would be
stored in which impounding areas, and so forth. I asked him if the model,
which appeared to be accurate and efficient as the result of a large
investment of time and effort, was of much use in his work. That turned out to
be a naive question; my colleague explained that the Minister would never
allow the model to be used for such politically important planning. Rather,
my informant continued to use the "back of the envelope" hand calculations
that had evolved over many years in the Ministry. The utiltiy of such a model
for planning presupposes a political and bureaucratic culture which simply
did not exist in that country at that time.

13. I would urge African educators to consider how well they have done in
adapting technology from its roots in the arcane culture of local designers of
digital computers to the needs of African society, of African organizations,

and of African students.

U.S. higher education has done a superb job in

leading a half century's efforts in this respect, and have devoted enormous
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resources to the task. In this respect, I suggest that the U.S. provides a model
that African universities might well seek to emulate.

The Critical Goal

14.

From my parochial view, the critical goal in social and economic

development is getting huge numbers of people to use the best available
information,

knowledge,

carrying out their work.
enormous.

understanding

and

wisdom

in

planning

and

The importance and difficulty of this task is

For example, it has been suggested that the 20th century

corporation evolved during the 19th century because corporations could
handle information more efficiently than previous institutional forms; others
suggest that new business institutions are evolving - changing the nature of
the corporation and markets - to handle information more effectively amid
the advent of new ICTs and the extension of the global information
infrastructure. Similarly, enterprises from the corporate research laboratory
to the insurance industry, to the government research foundation have arisen
to appropriate benefits available from effective use of information.
15.

I think universities have had a key role providing leadership and

human resources for the transformation of U.S. institutions which enabled

those institutions to utilize information more effectively, and I hope African
universities learn from the U.S. in this respect. American institutions have
been reasonably successful in combining missions of knowledge generation

and organization, service, and teaching, and their graduates have clearly
played a decisive part in the creative destruction and recreation of every
productive institution in the U.S. economy.

16.

ICTs

are

important

in

making

the

kinds

of changes

needed

institutions and practices for social and economic development.

in

If the focus

is on using information, knowledge and understanding more effectively, then

information and communications technology have face validity.

Similarly,

ICTs have played an important role in enabling universities to lead in
America*s transformation.
Indeed, the leadership of universities in the
development and application of ICTs gave them an important comparative
advantage in government and business consulting, and helped them attract a
larger and more varied student body.

17.

There is a caveat: ICTs are not themselves the answer.

Some tribal

peoples in the South Pacific observed U.S. soldiers building airfields during

World War II, and saw what they assumed to be big birds landing on these
fields and leaving huge loads of goods. So, they built their own landing
fields, and awaited the cargoes that the birds would surely bring. Installing
PCs in the classroom will, alone, be no more effective.
higher

educational

institutions

-

so

capacity

that

they

to

in

lead

turn

in

use

the

Building African

transformation

information,

understanding more effectively - is a huge undertaking.

of African

knowledge

and

Improving the use
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of ICTs in higher education is an indispensable element of this job, but only
an element.

Junior Colleges, Four-year Colleges, and Universities

18.

Another lesson that can be taken from American universities relates to

the way the U.S. articulates elements in a very complex and diverse system
for higher education. There are thousands of U.S. colleges and universities.
Most Africans (like most Americans) will have heard of at most a very few,
and these will generally be drawn from the hundred or so large, researchintensive universities - the ivy league universities such as Harvard and
Princeton, or the state universities such as California, Michigan or Texas.
Indeed, the research intensive universities play a key role in knowledge
creation, in training researchers, in educating a relatively small elite, and in
training the people who will staff the entire higher education establishment.
However, key economic players are educated in many other kinds of
schools, including non-research-intensive, four-year institutions, two-year
community colleges, and even corporate entities such as Motorola
University; without the efforts of these less prestigious institutions in training

large numbers of knowledge workers, the U.S. economic system would
grind to a halt. More than five percent of the U.S. population is now enrolled
in higher education - and the U.S. could not afford to enroll them all in
research-intensive universities. Nor could the U.S. economy function without
huge numbers of computer literate teachers, accountants, nurses, and other
knowledge workers trained in these colleges.

I would suggest that African

educators look much more broadly for examples from and linkages with U.S.
colleges than they have tended to do in the past.

The Digital Divide

19. The preceding focused on the need to train Africans to utilize ICTs
effectively for African Development. However, I suggest we must also focus

on the implications of the increasing gaps that separate African from other
countries.

While the richest country in the world had about three times the

GDP per capita of the poorest in 1820, that ratio had changed to about 20 to 1
by the 1990s. The digital divide between advanced and lagging countries is
much greater than the economic divide.
week notes that Africa has

For example, the Economist this

"13% of the world's population but only 0.15

percent of international Internet connections."1 The gap is much worse if one
focuses on the sub-Saharan countries other than South Africa.

Moreover, it

seems inescapable that much of Africa is going to face further exacerbation

1 The Economist, November 3-9, 2001, page 106.
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of the economic and digital divide separating it from developed countries in

the coming decade. It therefore becomes doubly important that Africans
utilize the ICT investments it makes as fully as possible to increase economic
productivity. Without leadership from higher education, it is difficult to see
how this can occur.

20. Other concerns are raised by these gaps. ICTs which are being made
ever simpler to use for more developed country applications, by an ever
more

computer

literate

American

public

may

become

ever

more

inappropriate for direct transfer to Africa. African economic and power elites
are likely to demand to benefit from these technologies in equal measure
with the people they see in the U.S., be it from computerized tomography for
medictd diagnosis, or from new digital filming techniques in Hollywood
action movies. These demands will compete with the needs of the poor.
21. Market forces and similar forces - such as those that determine what
courses are offered and what students study in the university - tend to result
in too little attention to the needs of the poor. Thus, it is important to see
subsidies for ICT topics in higher education that will assure that the poor
achieve a fairer share of the benefits from the ICT revolution; this is true both
within and outside Africa.

22.

It seems clear that if African higher education simply tries to copy US

higher education experience with ICTs, then the graduates will be even
more likely to seek an ICT environment like that found in the US. The result
will be brain drain.
Indeed, the demand for imported expertise in
developed countries is increasing: Australia, Canada, the United States,

Switzerland, Germany, France, Italy and Japan are all experiencing
increases in their foreign born populations.
U.S. immigration policy
recognizes that the country does not begin to educate all the experts in ICTs

that it needs, and facilitates importing large numbers of highly educated
people from abroad. Well trained Africans are among the migration to the
U.S.
That brain drain might be traditional, or increasingly it might be
"virtual brain drain" - it is increasingly possible for the best minds in Africa,
even without leaving Africa physically, to devote themselves to the problems
of developed countries, and to increasing value added by enterprises of the
U.S. and Europe. It would be better to put them to productive work on
Africa's problems.

23.

Therefore African institutions of higher education will have to respond

realistically to the dreadful reality of increasing gaps between African and
developed nations. Widespread, effective applications of appropriate ICTs
in industry and commerce will help ameliorate the situation, and should be a
major goal. The situation will probably drive the need of African universities
to lead in the adaptation of ICTs to African circumstances; it will certainly
exacerbate the brain drain if African universities make their ICT training
more relevant to developed country than to African circumstances.
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Duration and Success of U.S. Efforts

24.

A clear lesson of experience in the U.S. with the introduction of ICTs in

higher education is that the process has been long and arduous.

The first

computers were introduced in colleges and universities in the 1950s, and

expenditures have been very great over the succeeding decades.

Yet, the

results are far from uniform: there are major gradients among institutions in
their utilization of the technology, and major gradients within institutions
among disciplines.

25.

The social aspects of U.S. higher education might also be noted.

U.S.

has

over

generations

developed

a

The

merit-based system of higher

education, with testing of ability to excel in college the basis for entrance,

almost independent of financial ability to pay; success in higher education is
then an entry to professional careers. Those who introduced this system

probably had little understanding of its ultimately profound social
ramifications. ICT training, given the great need in the economy for people
with

such

expertise,

has

been

an

especially

effective

vehicle

for

advancement of some ethnic groups ~ especially Asian Americans.
26.

But, clearly, American tools for determining merit, in its supposedly

merit-based higher education system, have not been fully successful

in

providing equitable access to all ethnic groups in the population. Tests are
used extensively, but there remains one standard deviation of difference in
average 10 scores between African-Americans and Asian-Americans.

The

willingness of European-Americans to ascribe the difference in average 10
score to either genetically-based differences in intelligence or to cultural
bias in the tests has been reduced since the Asian-Americans were shown to
consistently

outperform

European-Americans

as

well.

Socio-economic

variables seem to explain only about one-third of the difference; no one
knows the full explanation.

I hope African higher education in the long run

will be more successful in promoting equitable access to careers to people
in all its ethnic groups.

Priorities

27.

Difficult issues rise from severe shortages of resources (people, ICT

facilities, money).

It is especially important that the scarce ICT investment

resources in African universities be focused on the areas in which they will
have the highest yield in improved social and economic development.

The

number of possible investments is huge, their diversity immense.

The

information on their likely returns is sparse. Uncertainty and risk are high.
28,

U,S. experience suggests that planning helps; the allocation of higher

education ICT resources to maximize social and economic benefits can to

soxtie extent be planned centrally. However, the success is probably more

Page

&

due to the distributed efforts of the entire higher education community.
Emphasis has been on getting the general policies and institutions right to

encourage and reward successful innovations. Thus in U.S. universities,
virtually every faculty member in every department is encouraged to
consider ways to develop and employ ICTs in his (or her) work. Funding is
available for doing so in teaching, research, and indeed in public service
roles. Many funding sources are available, so that a faculty member who is
unsuccessful in obtaining funds from the school or state might seek a grant
from the federal government or a philanthropic foundation. Success is fairly
often rewarded with more access to funding, prestige within the university
and professional institutions, and/or student approval.

29. Thus, while there are certainly Chief Information Officers and other
administration officials who are planning and working hard to stimulate the
more effective and efficient use of ICTs in their colleges, I suspect that it is
even more important that the higher educational environment as a whole
stimulates and rewards effective ICT innovation by the entire university
community. Universities as institutions have learned more about how to
develop and use ICTs than any individual alone could possibly know or plan.
The success has been institutional - more the result of getting policies and
incentives right rather than of central planning and resource allocation.

Using XCTs in Teaching

30. Clearly ICTs are increasing the productivity of higher educational
institutions in the U.S.; the progress has been very significant. And, as often
occurs, the progress did not come as many leaders had expected. The effect
has not been in computer instruction, but rather in students using PCs as
fundamental tools in everything they do, and in email and the Internet
proving important tools for communication. As might have been expected,
many of the problems appear to have stemmed from the difficulty of
changing behavior of the large numbers of people on the faculty, and from
institutional rigidities. I suspect that this audience knows this experience
better than I.

31. I would return to an early theme - that it is important to fit ICTs to the
situation in which they are to be used, and that there may be significant
difficulties in adapting ICTs used in the U.S. to meet African circumstances.
This is true in education as well.

32.

Clearly American students have more computers and more experience

with ICTs than their African counterparts. Moreover, African universities and
those in the U.S. have student bodies which differ significantly in culture. I
suspect African and American universities also differ in educational
philosophy, and in the objectives they set for education.
U.S. higher
education seeks to encourage independent inquiry, and tends to reward
students who question authority and challenge accepted ideas. It tends to
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place little value on learning of content per se, rewarding instead analysis
and independent thought. Students are increasingly prepared to identify
more with their profession than with their employer.

They are prepared to

function in democratic political systems, and in increasingly egalitarian
working environments. It seems likely that not only are courseware imbued
with these cultural elements, but that the very ways in which the technologyis used; the analyses that occur, and the communications networks that are
encouraged also embody U.S. cultural elements. To the degree that these
elements conflict with the preferences of faculty, students and the public of
African universities, the transfer of the technology will be complicated.

Suggestions

33.

Clearly, strengthening ICT capacity in African higher education is

important.

I see it not as an end in itself, but as a potentially useful step in

helping African universities lead in the use of technology to increase

productivity, and thus to contribute to social and economic development. I
see the effort as benefiting from planning in universities themselves, as well
as in other bodies, such as the Association of African Universities.
34.

The topic of this paper has been lessons from U.S. experience and their

implications for Africa. The ultimate lesson of the U.S. experience, I think, is
that the effort has been enormous, but the benefits more than warranted the
effort.

Moreover, the effort was systemic in nature, not limited to the

computer center or any single department; insofar as efforts have been
successful in the U.S., it is because the challenge was seen as affecting the

whole of institutions of higher learning, and that the policies and incentives
were such as to allow and reward a huge number of individual initiatives by
faculty, departments, colleges and institutions.
35. One result has been a huge amount of software, courseware, data, and
information developed in U.S. institutions which is available for transfer
(often at little or no cost) to African institutions. Indeed, it is increasingly
possible to make hardware capacity in the U.S. available to foreign
university users; Mexico is establishing a program to take advantage of this
possibility through its CONACYT.

Some of this resource will be easily

adapted to African needs, some will take more work, and some should not

be transferred - but I suggest it is very important to consider all aspects of
the adaptation of American higher-educational ICT experience that is to be
transferred.

36. The transfers which are discussed above involve some cultural transfers
as well, transfers that are quite fundamental. When I started working in
developing countries, these were described as "modernization".
And
indeed I do not see how Africa will confront major problems - ranging from
AIDS, to food security, to reduction of war and conflict, to providing
employment at a working wage - without significant cultural change. On the
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other hand, I acknowledge the richness of African culture, and the ills that
appear inherent in U.S. culture. I would suggest that African universities be
very thoughtful about the ICTs they transfer from their U.S. counterparts, and
involve the wider community in considering the cultural baggage they entail
and its acceptability.

37, Applying the lessons of U.S. experience to African universities involves
taking experience, knowledge and understanding distributed among
millions of employees of thousands of colleges and universities, and
transferring it to very large numbers of Africans in a large number of African
institutions. Perhaps one tool in doing so would be partnership with US
colleges and universities. Such partnerships should take advantage of what
we have learned about university linkages in the past; they should also take

advantage of new opportunities provided by ICTs, and they should establish
partnerships not only with the research- intensive universities, but with
leading colleges in the application of ICTs from among many kinds of
institutions of higher education in the U.S.

