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Information as an economic resource

Information is intrinsically linked to human beings, groups and society and is the

basis for their capacity to perceive, interpret, understand and transform the world. From

the dawn of human society, information has always been a crucial factor in arousing

curiosity, stimulating thought, underpinning decision-making and, in a word, making

action possible.

Since the end of the Second World War, information has taken on unprecedented

scope as a result of the rise of the mass media (which have made its large-scale

dissemination possible), the advent of information technology (which has automated its

processing), the spread of telecommunication networks (which has speeded up its flow and

extended the frontiers of its dissemination), and the convergence of information

technology, telecommunications and audiovisual technologies made possible by the

digitization of information in all its forms (text, still images, motion pictures and sound).

Now that information has become much easier to create, gather, process, store,

disseminate and use in day-to-day activities, it has become a strategic resource for all

manner of social activities and, most of all, for the economy. It has the virtually unique

capacity to be used, reused, processed, shared and exchanged without losing value; indeed,

it generates added value through this process.

A distinction must be made, however, between data, information, know-how and

knowledge. This is referred as the hierarchy of knowledge or the pyramid of knowledge as

defined by Russell Ackoff1, one of the fathers of Knowledge Management.

Data are simply elementary bits of information which, in themselves, have no

meaning and, as such, have little or no value. It is not until it is interpreted by the human

brain, which alone can give it meaning, that a piece of data really becomes information.

This body of information, when structured, analysed and incorporated into a larger context,

is a building block of knowledge. As learned information with direct meaning for an

individual, knowledge becomes a key factor in competitiveness. It follows that the real

difference between actors in society, and especially economic actors, lies in their capacity

to use their knowledge in day-to-day life in such a way that they derive the maximum

benefit from it. When so used, knowledge becomes a body of applied knowledge, learning

and know-how enriched by experience. Thus, we can legitimately say that a business's

real strategic resource is learning because this is what embodies its practical capacities.

1 Ackoff, R.L. "From Data to Wisdom", Journal of Applied Systems Analysis, Volume 16,1989 p 3-9.



Before moving to the heart of our subject, it is important to clarify some

expressions related to the concept of information.

The relevant literature mentions several terms: "information good", which refers to

the role of information as a resource and is the subject of this presentation; "information

and communication technologies"; "the information industry", "the information society"

and "the information economy".

An information good is a digitizable, and therefore transferable, asset with value

for consumers. The relevant literature, technical manuals, music, films, computers,

software, databases, television programmes, Web pages and the human voice are

information assets.

Information and communication technologies (ICTs) are the result of a combination

of telecommunications and audiovisual informatics. They range from "old" technologies

(radio, land-line telephones and television) to "modern" technologies (computers and

computer applications, touch-screen kiosques, mobile phones, personal assistants,

satellites, wireless technologies and the Internet. They are characterized primarily by the

digitization of information.

The information industry, the scope of which is difficult to define accurately, now

includes the media, informatics, telecommunications, book publication, video games and

production of a wide range of information goods and products directly or indirectly

associated with these sectors. For several decades, it has provided jobs for most of the

active population of the Organisation for Economic Co-operation and Development

(OECD) countries and is the most wealth-generating economic sector.

The term "Information Society" refers to a society in which information

technologies play a key role; it is most often used in the context of the industrial society.

The concept of a "knowledge-based society" is sometimes used in preference to that of an

information society.

The information economy involves assessment of the economic logic of activities

carried out on the major communication networks, including the Internet, and of the impact

of information and communication technologies on the economic system as a whole. We

will discuss the impact of these technologies on organizations (relations between, and

internal functioning of, businesses), markets (market efficiency, e-trade, types of

competition and sectoral regulation) and new forms of dissemination, including the

adoption of products and services through the changing practices of businesses as

consumers.

In the industrial economy, the inputs (and thus the resources) are land, natural

resources, manpower and capital. It is these inputs which generate businesses' and

nations' productivity and competitiveness and give them comparative advantages.



In today's post-industrial world, these basic factors remain important to the production

function, but they are losing value and giving way to information, knowledge and know-

how as the new levers for global competitiveness and as a means to the rational

management of the use of all resources with a view to sustainable productivity.

Furthermore, opening markets and increased competition as a result of globalization are

forcing businesses to keep innovating in order to develop a sustainable competitive

position. And they can be innovative only if they have access to information and

knowledge and if they develop internal capacities for their use in various ways with a view

to creation of the continuing education environment that is essential to innovation. For this

reason, information is now considered to be a resource and is arousing the curiosity of

economists, who are considering its role and its real impact on economic activity.

The purpose of this presentation is to review the issues on this topic and to propose

ways for Africa to participate in what some are already calling the "information

revolution". The presentation will be made in three parts: Part 1 covers the

macroeconomic aspects of information and seeks to show how it can promote more rapid

economic growth; Part 2 covers the microeconomic aspects of information, its contribution

to the new "competitive advantage" model and its implications for businesses and the new

roles assigned to the State as strategist in this field; and Part 3 covers the opportunities and

possibilities open to Africa as a basis for its future development in the areas of information

and knowledge, together with measures for producing this effect.

Part 1: In a newly-globalized world, information has emerged as a key factor in

economic growth and development

In this first part, which deals with the macroeconomic effects of information, we

will discuss the theoretical and empirical links between information and growth. We will

review the relevant literature and present the current theories and models with a focus on

an analysis of productivity in general terms and by sector. We will then consider the

problem of the emergence or non-emergence of a "new economy" linked to information

and the technologies derived therefrom.

Information and economic growth

Economic research dealing with the relationship between information and

economic growth generally focuses on the impact of the introduction of ICTs on

productivity.

In 1987, Nobel Prize-winner Robert Solow said, "you can see the computer age

everywhere these days, except in the productivity statistics"; his meaning was that the

computerization process in the United States had not been accompanied by increased

productivity. This is known as the "Solow paradox".

This skepticism concerning the contribution of ICTs was disproved in the 1990s by

the surprising growth in the American economy, which all the economists recognized as

associated with the dissemination of ICTs.



Gordon (2000) demonstrated that there had been a 1.6-percentage-point increase in labour

productivity in the US between the period 1972-1995 and the period 1995-1999 (Table

No.l)

Table No. 1: ICT and increased labour productivity

Production

Working hours

Productivity/hour

4.4

3.2

1.2

WKBlWlftW

3.1

1.3

1.8

2.8

1.7

1.1

4.9

2.2

2.7

BWHH

■■■1
+2.1

+0.5

+1.6

Source: Gordon (2000)

The labor productivity growth could derive from three sources :

Capital deepening, which gives workers increased capital in quantitative and

qualitative terms;

- A higher quality of the labour factor, including more highly qualified

manpower; and

- Increased total factor productivity (TFP) as a consequence of technical

advances, innovations or restructuring of a company's working methods.

However, economists remain divided on two questions:

(i) Is the increased labour productivity caused by ICTs permanent or

temporary?; and

(ii) If there is an overall increase in TFP, is it limited to the ICT production

sectors or does it include user sectors?

The authors agree that there has definitely been an increase in TFP in the ICT

production sector, but they disagree as to the impact of the growing use of ICTs on

increased TFP in the sectors in which they are used by intermediate consumers or as

management tools.

The Council of Economic Advisors (2001) and Stiroh4 (2000) believe that the
increased labour productivity in the United States is structural in nature, whereas Gordon

(2000, 2002)~

cyclical.

and Basu-Fernand-Shapiro (2000) consider such effects to be purely

2 Gordon, Robert J. (2000), "Does the 'New Economy' Measure up to the Great Inventions of the Past?",

Journal of Economic Perspectives, vol. 14 (Fall), pp. 47-74.

3 Haacker-Morsink (2002), "You say you want a revolution: Information Technology and Growth", IMF Working

Paper, WP/02/07

4 Stiroh, Kevin (2001), "Information Technology and the U.S. Productivity Revival: What do the Industrial

Data Say?", Staff Report No. 115 (New York, Federal Reserve Bank of New York).

5 Gordon, Robert J. (2000), op. cit.



Gordon (2000) considers that the bulk of TFP growth in America (during the period 1995-

1999) is concentrated solely in the ICT sector, whereas Hitt (2000) and Litan-Rivlin

(2000),7 working on a microeconomic model, have successfully demonstrated the existence
of increased productivity as a result of the invention of new processes and procedures and

of restructuring. Haacker-Morsink (2002), working at the macroeconomic level, shows

that increased spending on ICT products in the industrialized countries during the period

1995-2000 resulted in a third-of-a-percentage-point increase in TFP per year.

The diagram 1 describes the impact of ICT diffusion on productivity.

Diagram 1 : Explicative factors for the technical progress in the ICT sectors
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Source : Bureau federal du Plan de Belgique.

Basu-Fernand-Shapiro (2001), "Productivity Growth in the 90's: Technology, Utilization, or Adjustment",

National Bureau of Economic Research Working Paper No. 8359 (Cambridge, Massachusetts).

7 Litan-Rivlin (2000), "The Economy and the Internet: What Lies Ahead?", Brookings Conference Report

No. 4 (Washington: Brookings Institution)

Haacker-Morsink (2002), "You Say You Want a Revolution: Information Technology and Growth", IMF

Working Paper, WP/02/07.



Confirmation of the impact of ICTs on the TFP of all user sectors would lead to a

wave of economic innovations, in which each new idea would lead to other ideas through

exchanges of information and knowledge that would help place it on a path towards

increased growth (since knowledge is the only economic resource that follows the law of

increasing returns) and because of the decline in the price of information products such as

computers and Internet access, without inflationary pressure. And the impact of the wider

use of ICTs is strengthened by the fact that the countries in question have high-intensity

research and development ICT manufacturing industries.

Nevertheless, research made in the Global Information Technology Report 2004-

2005, published by the World Economic Forum, has found that, the higher income

countries are not the ones which enjoy the highest productivity gain, as expected, but

countries with GDP less than $5000 enjoy the highest gain and trade barrier is one of the

critical factors on the level of ICT usage.

The hypotheses presented by endogenous growth theoreticians, of whom Paul

Romer is the best known, would thus seem to have been confirmed. The lesson to be

learned is that governments must henceforth promote growth by providing incentives for

agents active in the knowledge production sectors, which are human-capital-intensive and

incorporated into the global idea exchange networks. This policy rule is particularly

appropriate for poor countries.

Graph No. 1 shows the effect of the growing use of ICTs on the gross domestic

product (GDP) of OECD countries. In all cases, there is a substantial input which

10

OECD, "Perspectives des technologies de d'information", 2004.

Paul Romer, "Increasing Returns and Long-Run Growth", Journal of Political Economy, October 1986.

11 See J. Stiglitz, "Information and the Change in the Paradigm in Economics" (Prize lecture, 8 December

2001).



An emerging "new economy"?

Thus, we are witnessing the emergence of a "new economy", based, but not only,

on information and ICTs, which both stimulates and is supported by the progressive

dominance of the service sector in the world economy and by liberalization of the trade in

goods, services and ideas. This globalized "new economy", which has rendered the

concepts of borders and time virtually obsolete, is seen in the integration of financial

markets and the rapid expansion of e-trade (estimated at 1700 billion dollars in 2004), in

"re-engineering" the production methods of companies that depend heavily on investments

and intangible assets (such as qualifications, organization, innovations, software and
1 -j

networks) as a basis for their competitiveness and growth. It also provides enormous

opportunities for the creation of new jobs: qualified and unqualified, direct and indirect. In

2001, 17 million people in the OECD countries by the ICT sector alone.

In light of the benefits offered by ICTs, several countries are seeking to make

information the engine for their development by adopting a clearly articulated vision.

Thus, The Economist ranked Finland as the most competitive country in the world as a

result of its capacity to innovate and to promote the development of the ICT industry,

including through active cooperation with the Government, the private sector, research

bodies and citizens. Canada, which has become a worldwide leader in e-trade, now aspires

to become the first country to build an "e-economy" in the twenty-first century.

Singapore is advertising itself as an "intelligent island", Malaysia has its "Multimedia

Super Corridor", India has become a major ICT exporter and Ireland hopes to become the

European "e-hub".

12 "ICT, E-Business and ICT", OECD, 2004.

13 "Computing the Gains", The Economist, 23 October 2003.

14 Lecture: "Du commerce electronique a la cyber-economie : Strategies pour le 21e siecle », Ottawa, 27-28
September 2004.



Part 2: Owing to its multidimensional nature, information strengthens the

competitiveness of businesses and nations in several ways

While economists continue to disagree as to the macroeconomic impact of ICTs,

this is not true with regard to microeconomics; there is general agreement that information

and ICT plays a key role in the new competitiveness paradigm and that businesses must

adapt to this "new deal". Governments, too, must support this process by facilitating the

creation of an enabling environment for the dissemination of information and ICTs.

A. The role of information in the new competitiveness paradigm

There have been great changes in the concept of the competitiveness of business

and nations; intangible factors (such as know-how and technical innovation) have taken on

increasing importance by comparison with tangible factors (such as raw materials),

radically transforming the manner in which businesses operate (see Diagram 1).

Diagram 1: The new competitiveness paradigm

The new paradigm of Industry competition New competition factors

Old Paradigm New Paradigm | Old Paradigm New Paradigm

At the level of

Governance
From lnterventionism

From State Actor

From State Operator

From State owner

At market level
From the protection

Natural standard

_Capacity sub-contracting

At the level of

the enterprise
From economies of scales

From good production

To free action

To state as enabling partner

To State as companion

To private owner

Tooggnness^

To international

benchmarking

To skills sub-contracting

To dynamic economies

To immaterial production

From productive

skills

From workforce

cost

From transactions

strategies

To Management skills

To technologies

mastering

To partnership

strategies

The three stages of national competition development

1 -Factors Priority 2-Investment Priority 3-lnnovation Priority

Source: UNIDO



Competitiveness is now achieved, not by developing comparative price advantages

and counting on an abundance of natural resources, but rather through innovative products

and processes and services provided to customers.1 Above all, it is achieved through
better management of knowledge and competencies, greater flexibility and, in Bill Gates'

words, by doing "business @ the speed of thought"1 .

In that regard, information has several virtues that make it a key factor in

competitive advantages. It is playing an increasingly important role in the composition of

business-related products and services (by ensuring lower production costs through the

automation of routine tasks, greater product differentiation through computer-assisted

techniques and better adaptation to the needs of consumers throughout the world) and, by

so doing, is giving businesses new capacities to enhance their competitive position in

existing activities. It also provides them with new trade opportunities by helping them

launch new products which are now technically feasible and by transforming excess

capacities in a given area into services provided to other businesses

Information can also be used to handle management tasks (in areas such as

administration, finance, human resources, production and storage) and to exchange

information and interact effectively with a business's customers and partners. Lastly, it is

a powerful marketing instrument for businesses and for the goods and services that they

produce; e-trade facilitates the sale of goods and services on the Internet to the public at

large (B to C), between businesses (B to B) or with States (B to G); Finally, Information

reduces uncertainty and helps business owners take better decisions and make enlightened

choices.

Thus, there is no doubt that a business's capacity to produce, use and exchange

information is an important determinant of its competitiveness.

As a competitiveness factor, information represents a virtual value chain, as

opposed to the physical value chain which it may also constitute when used as an input for

the production of information products and services. In order for this virtual value chain to

exist, businesses must put in place a whole series of systems, including technical updates,

knowledge management, economic intelligence and benchmarking (see Box No. 1), all of

them based partially, but not exclusively, on information management systems.

This new context of competitiveness, focused on what some call the "network

economy", gives small- and medium-sized enterprises (SMEs) using ICTs many

opportunities to improve their productivity, review their place on the new value chain,

work with geographically distant companies, exchange information and knowledge, gain

access to subcontracting markets worldwide, gain a better knowledge of their markets and

advertise themselves through e-trade.

See Michael Porter's analyses of this issue: Michael Porter, "Competitive Advantage", New York, Free

Press, 1985.

16 Bill Gates, "Business at the speed ofthought' .Wamer Books, 1999.
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