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Computer revolution has completed efforts of generations of mathematicians and inventors to construct a device capable of mechanizing computations. In the motives of many of those who participated in the early efforts and preceded von Neumann computers and especially electronic computers, we can find motives similar to today’s mass use of computers (Pascal’s interest in helping his father who worked as an accountant, Leibnitz’s ideas preceding artificial intelligence, or the use of calculators for constructing navigation tables which inspired Babbage, among others). The first socially relevant application, however, can be identified in the use of Hollerith’s punch-card machines for American census in 1890.
The use of computers in automating manufacturing as well as office administration has become one of the dominant factors of efficiency improvement of human activities and associated social changes in 20th century.  Office administration and the nature of administrative tasks changed completely, dominant use of symbolic information flows has initiated organizational changes within companies, administration institutions, as well as their mutual cooperation. Computer has emerged as a universal technological innovation and a common denominator of change in many areas.

In the second half of the 20th century, the Information Revolution has been accelerated by the generally accepted transition to digital information processing. As far as many important economic processes are concerned, the importance of those commodities which used to be of primary importance, such as geographic location, access to raw materials, energy producion and distribution, is fading out, and the most decisive factor becomes information on the move (information in action). Changes of this nature started with Gutenberg’s invention of the movable type printing press without which the industrial revolution would not had happed. From the end of the 19th century, other decisive innovations have been associated with transmitting information in symbolic form across distance by means of the telegraph, digital text and image processing, and especially by the development of the Internet. Because of the potential of digital processing and digital communications, information has become the most important product as well as a tool. In many areas of human activities, information processing has become a determining and fundamental process.

Simon Nora and Alan Minc have noted the transformation of the importance of energy production and distribution into information processing and communication in their seminal report for the French President in 1978. Their notion of “telematics” as a neologism formed by merging telecommunications and informatics creates an information environment for the modern society where information is available through suitable infrastructure in a similar fashion as electricity. There is, of course a fundamental between the information and industrial revolutions. The energy infrastructure is just a one-way structure while the information one enables not only distribution but also reaction.  This forms a basis for information networks and mechanisms based on feed-back processes. Changes of the organizational structures both at small and at large, are a natural consequence of this change.

The resulting informatization of the society is accelerating new international division of labor and results in decentralization of economic activities. Competitiveness of individual companies as well as national economies is affected. Lifestyle patterns are transformed because of increased dependence on the service economy and information processing. Not only new organizational structures are formed because of induced change of work patterns and habits, but the very process of change becomes a predominant characteristics of functioning in many organizations, forming the so-called “learning organization”. Horizontal communication is more easily accessible as well as resulting changes in social structure enabling more profound organizational changes on national level. 

The potential of the information society to promote change on the societal level was one of Nora’s and Minc’s motivation for introducing the term of  société informatique as a contrast to  société bloque characterized by rigid social and political institutions, bureaucratic structures and resistance to changes exhibited by the social and institutional environment. Readiness for the change brought about by an information society is very important. At the same time, our ability to observe and predict  these changes as their participants is very limited. There is a great margin for error in many predictions we can make today. Positive expectations can be used can be used in order to help to overcome turbulences and short-term problems caused by these changes. Even predictions which are far from perfect can be useful when thinking about unintended consequences of the technology and the ways of preventing them, at least partially. Systematic investment into social attitudes increases future competitiveness. Using those predictions, it is often possible to choose between some alternatives of future development.

One of the chronic problems when estimating future trends can be identified with perceived or real differences in the extent to which they affect economic and/or social life. Three areas of this kind will be discussed here.
Organizational change and qualification structure

Flexible information flows within institutions help to overcome the paradigm of hierarchical bureaucracies. New forms or organization emerge, such as network, matrix, or “adhocratic” models. On the intra-company level, this manifests itself in higher proportion of subcontracting, relying more on the core competencies of companies, and arranging networks of cooperating partners around target activities and/or production. The importance of tangible assets is decreased, and increasingly often the main potential is concentrated in human resources, invention and the ability to bridge horizontal gaps between organizational structures. Knowledge economy is being formed, in which information in symbolic form is the key input and output element of the activities. National and supra/national economies are subject to “economic churn” resulting from dynamic market changes, life-span of individual companies, end by continuous restructuralization of and transformation of company as well as other structures.

Dynamically changing economic environment is responsible for rapid change in the qualification requirements for the job market and the need for continuous learning. Good qualification prepares for the changes, which are yet to come, and it cannot just copy the existing technology. The decisive competitive advantage of the “symbolic analysts” of Robert Reich is in their individual skills and flexibility, not in geographic location. In the Czech Republic the statistics show a very strong correlation between the employability and the corresponding educational level achieved. Furthermore, this is no local trend. There is a general loss of career opportunities for graduates from high schools or lower levels, which also corresponds to the need to change one’s profession several timed during the productive life.

Key elements of educational profile relevant for the segments of jobs market emerging in an information society include:

· Generic knowledge is more important than excessive specialization or extensive sets of encyclopedic facts.

· Communication skills are required for successful team work or for applications across several fields.

· Combinatorial abilities present one of the essential modes of constructing new products or services as suitable combinations of existing ones.

· Symbolic manipulations are the essential tool allowing to substitute manipulation of physical commodities by manipulating information. This is also required in order to  employ convergence of technologies.

· Creativity is more important than knowledge of particular facts (A. Einstein: “Imagination is more important than knowledge.”)

This profile is very essential for newly created jobs. When looking as similar patterns of development in times of comparable technological change, it is very likely that this will lead to a situation when those who fare best will later help to raise the level of overall living standards in the society but there will be some equilibrium “standard” state in which required skills will not be so extreme. It is likely, however, that such a process will take time in the order of several decades, and that its main determinant is not technological progress but rather the “learning curves” within the society in general. Industrial revolution has witnessed rapid productivity growth strongly correlated with income level differentiation and increased social differences. General progress therefore corresponds to greater social stratification which needs to be counterbalanced by thoughtful social and educational policies.

Network economy

Network effects or network externalities very profoundly manifest itself in an information society. The value of products and services in a network environment increases not with scarcity but with mass employment within such networks. Open systems provide more communication potential and general level of use. New technological advances generate new opportunities. Principal players on the market usually create demand by only after introducing a new project. Technology induces demand which is then fulfilled with the use of the same technology which helped to generate it.

The dynamics of processes determining success in a network economy keeps accelerating. Catching attention early enough is a condition without which it is impossible to accumulate sufficiently large base of customers fast enough. The basic cycle of product change and/or upgrade also keeps accelerating on a faster pace than what would correspond to some natural rate of  becoming common. New products are very often distributed for free because the market where the producer can find profit, is only created by the product. This profit is generated by additional services which add value to the initial product. Intangible products and services are of growing importance. Failures occur more often even though the general rate of success is higher.

Standards ensuring interoperability of individual network and information products play an important role. Technical standards are often more efficient than standards enforced by legislators. Market potential is given by the number of customers working with products based on the same standard. Product customer base propagation follows snowballing pattern where progressively more people are joining an successful product. Unstable environment promotes rapid growth based on innovations, and the increased price for entering the market in the presence of network externalities supports monopoly formation. Network effects are more important than marginal value of new products or cost comparison and previous history of the market is more important than actual quality and/or price.

Productivity paradox

Office automation and  extensive use of IT in the office environment seems to support expectations for increased productivity. Indeed, computers have eliminated many administrative posts where the activities taken over by the computers had to be done manually, text editors allow some reduction in typist numbers, and new office automation systems allow for further reduction of the administrative staff.

There were quite optimistic expectations associated with ITC in this respect. During 70’s, in the presence of annual productivity growth of 4 per cent, in the U.S. there were estimates of potential to save up to 15 per cent of administrative costs because of new technologies. Increased growth rate would foster increased rate of investment return and the harmony between introducing new technology and gaining profits seemed certain.   

In reality, this productivity growth not only did not exist but on the contrary, it slowed down. Numbers of administrative staff in increasing, not decreasing. New small companies emerge whose numbers contribute to this. It is also very difficult to come with an accepted quantification of administrative personnel output and the indicator of actual office productivity. The range of activities classified as office ones is also very large, covering the range from managers down to errands.  

Empirical data from the U.S. shows noticeable slowdown in annual productivity growth occurring in the middle of 70’s. This was a very unexpected coincidence with the introduction of personal computers: Productivity trend decreased from 2 per cent per annum to 0.8. One explanation is the “dynamo effect” explaining this as an accumulation where the productivity benefits of a new technology are temporarily offset by increased cost of new machines less efficient than later ones.  Recent economic indicators suggest increased productivity growth during the second half of the decade. This growth is nonetheless attributable to just increased productivity in computer manufacturing.

The explosive growth of new possibilities in communications and information processing is associated with costs which would never have existed before computers but which became very elementary and indispensable since then. Massive Internet and WWW use adds value to investment into IT equipment. The cost for a unit of data processing progressively decreases. These effects may however be completely offset by the need of rapid change of the equipment resulting from new generations of equipment where the marginal utility value is not so great but the network effects make it impossible to ignore the development. Information is duplicated on paper, and the electronic versions do not eliminate paper ones. Services are more accessible much wider sections of the society, and their quality increases. IT investments may contribute to just redistributing information, not really producing it, human resources are often merely duplicated, not replaced. Extensive IT use without suitable organizational changes may be very counterproductive.
Conclusion

The vision of a technological revolution automatically bringing just benefits to everybody and universal good is not adequate even when thinking about information society. Contrasts between expectations on one side and just partial fulfillment are numerous, and we will dobtless find more examples of them in the future. Big technology changes of the past were associated not just new opportunities for those were prepared but also social instability for those who were not. Apparently, there is a antidote to social turbulences in increasing education level which promotes flexibility and minimizes the impact of fast changes.

Information society is not just a technological change but predominantly a social one. Better technology will come as a result of activities of a small set of IT professionals, the social impacts will depend on the internal social potential to learn, to transform itself into the “knowledge society” and to prevent excessive stratification into a society of “information rich” and “information poor”. The moral is simple: More investment into a versatile education may bring faster accommodation and less painful aftereffects. More investment into uncompetitive industries depending just on the “information illiterate” workforce will bring more problems and more consequences of the dark side of the progress.
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