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INTRODUCTION 

The integration of various computer and communications technologies has 
given a new meaning to the term 'electronic mail1. Since the early days of the 
telegraph, electronic mail has developed into computer-based message ex-
change. There has been a rapid development in the supporting technologies, 
which are neither stable at present nor expected to be stable in the near 
future (1). 

Applications are under development which will greatly extend and diversify 
the use of electronic mail from person-to-person correspondence as at 
present to new areas. New applications include different types of group 
communications such as bulletin boards and conferencing (2). As well as this 
electronic mail will in future be applied to communications between human 
beings and computer systems, offering access to remote information as well 
as different kinds of information transactions with respect to, among other 
things, financial transfer, ordering, logistics and decision support (3). 

At the same time the anticipated users are shifting from the specialised 
business organizations to virtually anybody with access to a terminal, be it a 
telephone or a sophisticated computer system. Electronic mail may become as 
important as postal and telephony services today. 

Toward message handling 

Why is it that developments in electronic mail hold such a promise for the 
future? I will argue that the main factor is the use of computers as an 
intermediate means for human beings to interface with a telecommunication 
system. Because of rapid developments in terminal equipment, such as com-
municating personal computers, and because of the ongoing storage of 
massive amounts of data in computer systems, a new idea becomes conceiv-
able: the development of a worldwide message exchange capability to 
facilitate interpersonal communications as well as information transfer in the 
broadest sense of that term. 

The current process of innovation in electronic mail started with the 
invention of the 'electronic mailbox': in the early 1970s a number of 
researchers, brought together by the US Department of Defense via the 
Advanced Research Projects Agency Network (ARPANET), designed and 
developed the first experimental systems to exchange computer resident 
messages among themselves (4). Each individual user was given a computer 
mailbox, i.e. a personal working area within a computer system to compose, 
send, receive and file messages. The electronic mailbox was an important 
new concept and was totally new at that time as it meant that a computer 
would act as an 'agent' of the human being and intervene in the commun­
ications process. 
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However, the early electronic mailbox systems, or Computer Based Message 
System (CBMS), lacked a way to exchange messages between different 
systems which were connected via a network. The first problem was to effect 
message exchange independent of the type of public or private telecommun-
ication means being used. Secondly, agreement was necessary between the 
computer systems themselves with respect to the process of message com-
munications and the type of messages to be exchanged (5). 

To resolve these problems international standardization was sought to set 
common rules as an architecture for 'open systems interconnection'. The 
International Organization for Standardization (ISO) developed a general 
Reference Model for Open Systems Interconnection (OSI) as a framework 
(6). In 1984 the International Telegraph and Telephone Consultative Com-
mittee (CCITT) set the Recommendations Series X.400 on Message Handling 
Systems (MHS) (7). The Open Systems Interconnection / Message Handling 
Systems (OSI/MHS) model forms the basis for further agreements on compu-
ter-based message exchange. It should be noted that as of today, the 
interconnection problems have still not been resolved exhaustively. 

Systems interconnection, however, cannot be an isolated objective. The pur­
pose is meaningful communications, i.e. the cooperation among distributed 
systems to perform a common task: this is a pressing issue for the design of 
future message handling systems since the content of a message need not be 
irrelevant for the engineering aspects of the system itself (8). As will be 
explained in this study, message handling is primarily an intermediate funct-
ion between system application processes on the one hand and system com-
munication processes on the other. 'Meaningful interconnection' is critical 
for the overall efficiency and effectiveness of message handling. 

With this in mind I will adopt the position that OSI/MHS is a new trajectory 
for technological advance. It will be a way to shield the variety of networks 
and communication protocols from the application processes (and vice versa) 
and to effect meaningful relations between systems. 

Public service 

In addition to common rules for message exchange, the actual interconnect 
facilities to effect that exchange need to be developed. The availability of 
these facilities will be particularly important for the process of innovation in 
electronic mail. It leads to the question of whether these facilities should be 
offered as a public service, and if so, which role governments have in 
ensuring the availability and quality of the service. 

The rationale for a public telecommunication service is essentially to share 
facilities among different users on the basis of 'equal' access. This can have 
both economie and social benefits. First, depending on the pattern of com­
munication, the utility of a telecommunication system increases with the 
number of users. Second, sharing can be more efficiënt and cost-effective in 
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the longer term. 

The operation of a (public) telecommunication system raises a number of 
important issues, in particular: 

1. what should be the network plan? 
2. how should users access the system? 
3. how should users address each other? 
4. what data transfer services should be offered? 
5. how are costs to be allocated to the users? 

Let us take the telephone system as an example: the network plan determines 
which locations are interconnected and how they are numbered. Access to 
the telephone system is given via the telephone set; via dialling the telephone 
number, the system establishes a circuit from one telephone location to 
another. As soon as the circuit has been established, data can be transferred 
(i.e. normally for voice communications between human beings). Costs are in 
general allocated to the calling party on the basis of call duration and 
distance. 

Another example is the postal system. There is a network plan of geographic 
addresses at which mailboxes are located as the access points of the postal 
system. Users address each other by name, geographical address and postal 
code. Data to be tranferred can, in principle, be anything that is containedin 
an envelope, and cost allocation is to the sender on the basis of weight and 
distance. 

Analogies can be seen with transportation systems such as the rail and road 
systems: there is a network plan; a means to access the system (trains and 
cars); a way to find the appropriate location (timetable and road-map); a 
transfer mechanism (railway and roads); and a method to allocate costs 
(tickets and taxes). 

The operation of a shared telecommunication system requires a strong 
'service' orientation on behalf of the system operator. Sharing should offer 
added-value to the user when compared with private (or closed) systems. 
Where this added-value lies, is a trade-off between network intelligence and 
terminal intelligence. Computers increasingly add artificiality to the tele­
communication process: terminals become intelligent devices which act as 
agents of the human beings to serve their communication needs. It is within 
this context that the computerized terminal will need working areas, as part 
of the telecommunication system, in order to gather, compile, process, and 
store data for transfer to computer systems which are able to be connected. 

Within this context of 'open' computer systems, public message handling 
services are important which: 

1. enable the access to the intermediate telecommunication systems and 
the connected user systems, and at the same time verify the com-
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pliance with access rules; 
2. allow knowledge about the identity and communication capabilities of 

the connected systems; 
3. ensure reliable message transfer between connected systems. 

The success of the innovation in electronic mail will greatly depend on the 
availability of these public services and the way in which they are imple-
mented. However, it does not necessarily mean that there is a political or 
economie basis for a single public system which offers these services; nor 
that public ownership of the service facilities is mandatory. 

Developments in electronic mail can shed a new light on the role of govern-
ments in ensuring the provision of telecommunication services. In particular, 
I will argue that specific government measures with respect to regulation of 
message handling services can positively influence the speed and direction of 
the innovation process (9). 

Message handling services are fundamentally different from traditional tele­
communication services. Telephone services in particular were provided 
directly for human beings, often leading to the inclusion of the user terminal 
as an integral part of the services being offered. Developments are now 
shifting the focus toward services being provided for computer systems 
instead of human beings, independent of the specific use that human beings 
are making of these computer systems. This will result in different concepts 
for the provision of public service and the role of government in this respect. 

First the notion of equal access will change: it will be more complicated to 
determine under what circumstances equal access to public facilities should 
be allowed and when it should be denied. The role of standardization will 
gradually shift to determining compatibility rather than uniformity. Govern-
ments will have a significant role in determining what equal access should 
cover and how an 'equal playing field' for the provision of services will be 
established. 

Second, public directories will become more diverse and the complexity of 
compiling and maintaining public directories will increase enormously. Go-
vernments will have to make provisions for ensuring the availability and 
registration of communicating parties and their communication capabilities 
in public directories. This raises important questions about privacy and 
secrecy. 

Third, an important change will take place with respect to cost-allocation. 
The tariff structure as applied for telephone services, will be inadequate for 
computer communications, which typically occur in short 'bursts' with 
generally frequent but short calls. Tariffs that are based on the quantity of 
data which is transferred are more appropriate for most types of computer 
communications. Another change will result from the interconnection of 
different networks, each with their own tariff structure. This can lead to 
disturbing delicate tariff policies aimed at recovering long-term investments 
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in transmission and switching facilities. 

Governments will have a definite role to facilitate the above change and to 
ensure services for message transport. In this study I will argue for the 
creation of a generic value-added network regulated by government. 

Standardization can become an explicit government tooi of technology inno­
vation policy. It seems to me that in conjunction with regulatory policy this 
can have a positive impact on the creation of new message handling systems 
as the basis for a wide range of tele-information services. It will be asocially 
desirable objective to provide access to information: message handling can 
form the kernel of an 'open information network1 in such a way that a 
market mechanism can determine the free flow of information. 

Scope and nature of the study 

This study has been undertaken to perform an analysis of the characteristics 
of the process of innovation in electronic mail, with the aim to identify the 
main business and government policy issues. In particular, the following 
questions are being addressed: 

1. what is the nature of electronic mail and what are the new develop­
ments directing the innovation process? 

2. what changes are anticipated in usage patterns of mail systems? which 
factors stimulate or facilitate the process of change? and what are the 
bottlenecks? 

3. what is the impact of standards? and which are the most critical issues 
of innovation policy? what are possible government actions for 
directing and promoting the innovation process? 

The nature of the study is one of innovation policy, covering the issues of 
the generation of new technology as well as the market and non-market 
selection environment (10). However, the developments in electronic mail, in 
particular those of new message handling systems, are in a very early stage. 
Therefore much emphasis is given to the technical aspects of the innovation 
process as an attempt to provide a clear and precise view of the trajectory of 
technical change. 

My first explorations into the field of electronic mail have shown that 
standardization plays a very specific role in the innovation process: a certain 
level of common understanding between the developers of new systems is 
mandatory due to the rigid demand of system interconnection. In this way 
standardization is not an 'a posteriori' result of innovation but an 'a priori' 
requirement (11). Standardization is a critical element in the transition from 
invention to market acceptance. Moreover, the need for interconnection 
extends to ensuring the availability of publicly accessable services. For this 
reason standardization and regulation had to be vital elements of the study. 
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The investigation covered literature search, exploratory study tours and a 
user questionnaire (12). Also a number of expert discussions took place (13). 
The investigation is explorative and conceptual rather than quantitative. For 
quantitative estimates reference is made to note (14); in view of the early 
stage of developments, quantitative estimates must remain highly speculative. 

Much emphasis has been given to the developments in the USA and Japan 
for two reasons. First, at the time that the research plan was designed, the 
market developments in the USA seemed to have progressed far more than 
those in Western Europe; as concerns Japan, government innovation policy 
seemed to be both more planned and more far-reaching than in Western 
Europe. The second reason was that the study of two, possibly extreme and 
contradictory situations (USA vs. Japan), could present a new view on the 
opportunities and threats for Western Europe. During the course of this 
study, Western Europe has become more concerned about its competitiveness 
in telecommunications: standardization efforts have greatly intensified as a 
way to forge new cooperative structures. This study may particularly offer a 
complementary view on the ongoing and confusing developments in Western 
Europe. 

Chapter layout 

A brief overview of the nature of innovation research and, specifically, the 
methodological aspects of this study is given in the next heading. 

The nature of electronic mail, the innovation policy aspects and the new 
developments affecting change are discussed in Chapters 1. and 2. 
First the concept of fusion in telecommunications due to the merging of 
computers and communications is discussed. This merger necessitates that 
one clearly distinguishes between technology, system, network and service. 
Chapter 1. also discusses the relationship between innovation and policy: an 
approach to analysing the potential of innovations, i.e. substitution analysis, 
is taken as a basis to show the richer understanding offered by the theory of 
Melson and Winter. This gives the theoretical framework for this study, in 
particular with respect to the impact of innovation policy oncurrent issues in 
public telecommunications. 

Chapter 2. gives an historical overview of the developments in electronic 
mail: while in essence a step-by-step process, new developments are putting 
a new challenge to the concept of 'mail'. This leads to ambiguity with respect 
to its definition. Three definitions are discussed in Chapter 2. In a limited 
sense, electronic mail is defined as CBMS and voice mail. A more com-
prehensive definition includes CBMS and voice mail as well as facsimile, 
communicating word processors, telex/ TWX, message switching and elec­
tronic document distribution (15). The third definition is even broader and 
based on the functional aspects of message handling systems. I will opt for 
this broad definition of electronic mail, which includes both person-to-
person as well as person-to-computer communications. 
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Note that electronic mail from a functional point of view is placed at the 
application layer of the OSI model. The various mail systems are grouped in 
four categories, as given in Chapter 2. 

The function of a mail system is to provide message handling services: which 
services are included, the importance of the directory, and the type of public 
services for future message handling, is the second topic dealt with in this 
chapter. It provides an argument for a systems approach as developed by 1SO 
and CCITT. However I will show that associations between systems can have 
effects for communications, in particular for message handling, that are 
generally not taken into account. 

Chapters 1. and 2. are primarily discussing the technology and science base 
of the innovation process. The introduction of new mail systems is dealt with 
in Chapter 3. First the importance of the large organization is analyzed; to 
this end a questionnaire investigation has been carried out among the 
members of the International Communications Association (ICA) which is a 
major user organization of telecommunication managers. The needs of the 
large organization are specifically related to the development of office 
automation and office communication systems; bottlenecks which were 
found in the organizational and user acceptance, the financial justification 
and the availability of the appropriate equipment, software and services, are 
also dealt with. 

The second part of Chapter 3. discusses the applications of electronic mail 
for communications between organizations, in particular for the small and 
medium size companies; in this respect electronic mail and message handling 
can form the kernel for value-added network services. 

The issue of standardization is dealt with in Chapter 4. Because of the 
technical complexity of the standardization process, a technical overview of 
the involved standards is given. Next, the role of governments in promoting 
the standards in Western Europe, USA and Japan is studied. Standards, as 
will be shown, have a very important role in marking the transition from the 
innovation period to the selection environment. 

Chapter 5. analyzes the main policy issues with respect to innovation in 
electronic mail. The revision in regulatory regimes for the provision of 
telecommunication services, has profound impacts on innovation processes in 
telecommunications in general; the developments to create an 'equal playing 
field' will influence the success of new message handling systems. In 
particular, message handling can denote a new borderline between those 
functions in telecommunications which contribute to public utility, and those 
which should be regulated by the market mechanism, i.e by way of free 
competition with only a minimum of government involvement. 

On the basis of the critical factors which mark the innovation process in 
electronic mail, in particular the possible effects of standards, four scenarios 
are proposed: a liberal-technology scenario, a contrived-technology scenario, 
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a market-led and a government-led standards promotion scenario. Finally a 
possible message handling policy for the Netherlands is proposed. 

Chapter 6. outiines the evolutionary path of telecommunication networks and 
the role of message handling with respect to the creation of open information 
networks. Message handling is seen as a way of shielding the application 
processes from the specific characteristics of the lower-layer communication 
processes. As I have argued, this will be an important and basic innovation 
for the creation of many new tele-informatïon services. Some of the current 
mail systems will be deeply affected by the trajectory set forth by message 
handling: however, telex, analog facsimile and newer systems such as those 
vvhich enable telematic services, seem outside this development. 
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The current innovation process in electronic mail is characterized by the 
competition among different technological possibilities and the simultaneous 
emergence of a new - scientific, technological, political and market - regime 
to determine the selection environment for the new technologies. I will call 
this process of competition between technological alternatives 'technological 
Darwinism1. However, particularly in the case of technology, 'survival of the 
fittest' does not mean that our ideas about 'the fittest' cannot change. 
Selection environments do change over time and are heavily determined by 
social values, market factors and government policies. In this respect, 
students of innovation theory should pay more attention to the standardiza-
tion factor. The study of standardization processes can give substantially 
different insights in the ways and procedures of adoption of new technolo­
gical ideas within our society and may give a different perspective on the 
possibilities of technological innovation policy. 

The chapter layout of my thesis is shown in Figure I.l. In order to facilitate 
the technical understanding of message handling, an overview of the Open 
Systems Interconnection / Message Handling Systems Model as developed by 
ISO and CCITT is given in the appendix. 
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NOTES INTRODUCTION 

(1) Cf. Vallee (1984) p. 4, 10-16. 
(2) ld. p. 8-10; as will be discussed in section 2.2, conferencing is not 

included in the definition of electronic mail as applied for this study. 
(3) Licklider and Vezza (1978) present an overview of the possibilities of 

information networks, identifying electronic message transport as a kind 
of generic application for these networks. Stamps (1982) describes the 
origins of document communications and the specific importance for 
human progress. In 'The Network Revolution' Vallee (1982) analyzes 
how computer communications will tranform social interactions. Lee 
(1983, p. 49) mentions the possible importance of non-conventional 
forms of message transfer, such as between human and machine. 

(4) Cf. Uhlig, Farber and Bair (1979) p. 31-45; Vallee (1984) p. 52-55; 
Vervest (1985) p. 68-70. 

(5) Cf. Uhlig (1983); Vervest (1985) p. xvi-xvii. 
(6) 'Information Processing Systems - Open Systems Interconnection - Basic 

Reference Model', International Organization for Standardization, IS 
7498, ISO/TC97/SC16, Geneva, 1983. 

(7) Recommendations Series X.400 on 'Message Handling Systems', approv-
ed during the October 1984 Plenary Assembly of the International 
Telegraph and Telephone Consultative Committee (CCITT), ITU, 
Geneva 1984. 

(8) According to Shannon (in; Shannon and Weaver (1963), p. 31) the 
semantic aspects of communication are irrelevant to the engineering 
problems. I will argue, however, that message handling systems can be 
used for the management of associations between distributed informat-
ion-processing systems: message handling can form the basis for tele-
information services in such a way that the inter-operability of services 
can be maintained. 

(9) Within this study the terms 'de-regulation' and 'regulation' cover three 
different aspects: first, the legal and government rules to influence the 
behavior of market actors. Secondly, the regulatory measures with 
respect to the provision of telecommunication services, in particular the 
demonopolization of telecommunication service provision. The third 
aspect of regulation concerns the role and possible dismantling of state-
owned companies or public agencies. I will use the term regulation 
particularly in the first meaning; where necessary, I will indicate in 
which way the term has been used. 

(10) Cf. section 1.1. A general treatment on government policy is given by 
Rothwell and Zegveld (1981, 1985). Goody Katz and Phillips i n 'Gov­
ernment and Technical Progress' (Nelson, 1982) discuss the impact the 
US government had on the emergence of the computer. With respect to 
the new communication networks, Ganley and Ganley (1982, pp. 200-
205) argue for specific government policy attention. 

( l l)Mueller and Tilton (1969) point out that a sequential process typically 
occurs in the development of a new industry around a radical innovat-
ion. After the innovation has taken place, imitation leads to closer 
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attention to marketing. The subsequent stage of technological competit-
ion focuses on R&D-led improvements which make it increasingly 
difficult for new firms to enter the market. This also eliminates existing 
firms that cannot succeed in making important improvements on the 
basic innovation. Standardization takes place after the ideal product has 
been found: R&D concentrates on improving production and on pro-
longing the product life cycle, and technological competition shifts to 
price competition (in Rogers (1983) p. 141-143). 
In the case of electronic mail innovation, however, standardization plays 
a pre-eminent role in the very beginning of the innovation itself, and 
pervades the whole process from invention and innovation to diffusion. 

(12) The research strategy is explained in the following heading. Reference is 
also made to the initial research proposal (Vervest, 1983). 

(13) The following research proceedings have been published: 
Vervest, P.H.M., 'Electronic Mail and Message Handling', Frances Pinter 

(Publishers) Ltd, London, 1985 - published in Japanese by 
Kogaku-Sha Publishing Company Ltd, Tokyo, 1986 

Vervest, P.H.M., Wissema, J.G., 'Electronic Mail and Message Handling 
in the USA - Results of the May 1984 Study Tour', Erasmus 
University Rotterdam, October 1984 

Vervest, P.H.M., Wissema, J.G., 'Electronic Mail and Message Handling 
in Japan - Results of the February, March 1985 Study Tour', 
Erasmus University Rotterdam, April 1985 

Vervest, P.H.M., Wissema, J.G., Visser, M, Aller, J. van, 'The Introduc-
tion of Electronic Mail - Perspectives for Telecommunication 
Managers, Results of the April/ May 1985 Questionnaire for 
the International Communications Association (ICA), Dallas, 
Eburon, Delft, March 1986 

(14)Quantitative estimates have been made in a number of studies, notably 
Mackintosh Consultants Company (1978, 1983), International Data Cor-
poration (IDC, 1983, 1984), Frost & Sullivan (1983). Also of interest is 
the Eurodata Report on 'Data Communications in Western Europe in the 
1980s' (Logica, 1980). The problems of early projections on new techno­
logies lie in the lack of stability of such new technologies, rather 
arbitrary assumptions on the target market and the possible degree of 
penetration into this market. Moreover, samples are often limited and 
based on the opinions of users, who are often not knowledgeable. 

(15)Cf. section 2.2; McQuillan (1984). 
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METHODOLOGICAL ASPECTS 

Innovation research 

The scientific investigation of technologica] change is an outstanding exam-
ple of inter-disciplinary research. H requires that one seeks help from a 
variety of branches of science and that one combines the different research 
methods into a coherent and plausible strategy. Each individual research 
method should comply with the standards that have been set by the 
originating discipline, while the overall strategy should remain consistent 
with the research objectives. 

As a management study, a number of additional criteria should be met, 
defined by Bomers (1983) (1) as follows: 

1. the problem to be investigated should be based on an identified need in 
society and should have practical relevance; 

2. anticipated results are operational and can be implemented, if so desired; 
3. results are non-evident, i.e, they augment our knowledge in excess of 

common sense conclusions; 
4. the investigation is carried out in time and can indeed contribute to 

managerial decisions at the right time. 

Innovation research, however, is still a highly heterogeneous and dispersed 
scientific activity. Rogers (1983) (2) describes the variety of approaches to 
the problem. It leads to a saddening incompatibility of results: the low 
predictive value of innovation research is striking. 

One of the major obstacles to innovation research is the lack of a coherent 
theory about innovations. First of all, the term innovation is not an 
unambiguous one. Innovation in the economie sense is accomplished only 
with the first commercial transaction, involving the new product, says 
Freeman (1982) (3), although the word is used to describe the whole process 
from conceptualization or invention to widespread use. 

The macro-economie view on innovation defines technical change as the 
residual factor in explaining differential productivity growth and as an 
explanation for economie waves (4). Diffusion research focusses on the 
spread of technology in time, but does not account for the underlying 
reasons of the process itself. Research into the adoption processes gives more 
information on the reasons and methods for assimilating new technologies, 
but the results are often limited to individual organizations. Marketing sees 
technological innovation as a way to generate new products or to stretch the 
product life cycle (5). The study of consumer and organizational buying 
behaviour gives some valuable models for assessing market needs and 
demand variables (6); these models, however, often lack a way to deal with 
the intrinsic complexities of technical progress. Another point of view on 
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innovation sterns from organizational theory and the role of managers in 
organizational innovation (7). 

Technology assessment and innovation policy studies gain increasingly more 
interest as they try to relate micro-, meso-, and macro-factors to the 
complicated process of technical change. Moreover government policy seems 
an indispensable factor in generating new technology and in determining its 
'fate' (8). 

Objectives and research strategy 

The objective of the study is to perform an analysis of the characteristics, 
applications and global introduction of electronic mail, with the aim to 
provide decision support for governmental and business institutions when 
considering the introduction of new mail technologies. The study has been 
carried out in the following modules (9): 

technical and market survey (10) 
investigation of theories on the introduction of technological innovations 
and the relation with electronic mail; 
investigation of standardization and regulatory issues; 
market survey of large user organizations. 

In particular the influence and possible role of government policy has been 
studied. 

A number of experts have been interviewed during two study tours in the 
USA and Japan (II ) . A structured mail questionnaire has been carried out 
among the members of the International Communications Association (ICA) 
(12). Membership of the ICA consists of representatives who are responsible 
for telecommunications services and facilities of companies, corporations and 
other organizations (13): 

1. which operate multi-city offices and/or plants with total billings from 
communications common carriers approximating one million dollars 
annually; 

2. which are extensive users of owned or leased point-to-point commun­
ications circuits, or services (other than toll) in lieu of same, between 
these multi-city locations; 

3. which are not predominantly engaged in the production, sale or rental of 
communication services or equipment, and are not subsidiaries or af-
filiates of companies so engaged. 

The study has been guided by a liaison group of representatives from Dutch 
government, PTT, industry, users and universities (14). 
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Evaluation of research methodology 

Because the innovation is still at an early stage, the study emphasizes the 
understanding of the basic model for innovation, the underlying technology, 
the stimulating factors and the bottlenecks. This can form the basis for 
detailed assessments of the market potential, the social effects and the 
possible strategies of government, user organizations and producers. 

A comprehensive survey and research of innovation in electronic mail is 
carried out in this study. It must be seen as an exploration of the opportuni-
ties and threats of message handling and as the analysis of a new techno­
logical trajectory. 

As technology progresses, more quantitative studies are needed with respect 
to: 

policy research as to the effects and direction of government policy 
instruments with respect to procurement, regulations, subsidies to indiv-
idual firms, scientific and technological infrastructure and policies 
toward the small and medium size companies; 
standardization policy and standards promotion and acceptance; 
the role and position of PTT both with respect to post and telecommun­
ications; 
technology assessment and impact analysis of OSI/MHS developments; 
the progress and commercialization of public message handling services; 
the development of terminals and networks; 
case studies of the adoption of electronic mail and MH at various levels 
of the market (the individual, the organizations, industry sector, and the 
government). 

In particular, follow-up studies are recommended with respect to: 

1. industry-specific use of electronic mail and message-handling as part of 
branch networks; 
Electronic mail and message handling provides a new challenge for 
cooperation and competition both between and within industry sectors. 
Examples are trade and retail networks, transportation, banking, insur-
ance, and agriculture. How can branch networks be constructed and 
what is the application of message handling systems as part of these 
networks? How will this influence the industry structure? What are the 
leading user applications and what is the role of standardization, regula-
tion, and government policy as part of business strategy of individual 
market players? 

2. case studies and field implementation of electronic mail and message 
handling systems for both intra- and inter-organizational communicat­
ions; 
Practical field implementations in critical branches of Dutch industry, 
such as agriculture, trade and transportation, as well as in educational 
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and research areas, will support the building of expertise with respect to 
the current and future use of electronic mail and message handling. 

standardization as an international competitive tooi for government and 
industry; 
The current theoretical framework with respect to the relationships 
between standardization, government policy, and industrial innovation 
should be developed in more depth; a clearer understanding of the exact 
relationships can assist in applying standards -or the lack of standards-
as a tooi for international competition. 

FIGURE R.l . RESEARCH PLAN 

DESCRIPTION 
OFTECHNOLOGY 

INSTITUTIONAL 
BOTTLENECKS 

INNOVATION 
THEORY 

MARKETRESEARCH 

THEORY OF 
INNOVATION POLICY 

DESCRIPTION OF THE 
SITUATIONATTHE 
BOTTLENECKS 

SCENARIOSvs 
POLICY 

CONCLUSIONS 

28 

NOTES METHODOLOGICAL ASPECTS 

(1) Bomers 'Ontwikkelingen in de Bedrijfskunde' ('Developments in Mana­
gement Science') (1983) p. 84-89. 

(2) Rogers (1983) p. 38-86. 
(3) Freeman (1982) p. 7. 
(4) Cf. Van Duijn (1979). 
(5) Levitt (1965). 
(6) Cf. Zaltman and Wallendorf (1979). 
(7) Cf. Drucker 'Business and Technology' in Drucker (1981) p. 37-61. 
(8) Cf. section 1.2; Nelson and Winter (1977, 1982); Rothwell and Zegveld 

(1981, 1985). 
(9) Document RGMT-T11, Erasmus University Rotterdam, January 1983. 
(10) Cf. Vervest and Wissema (1984, 1985); Vervest (1985). 
(11) Cf. Vervest and Wissema (1984, 1985). 
(12) Cf. Vervest et al. (1986). 
(13) International Communications Association by-laws, 12 January 1983. 
(14)'Research Group Management of Technology - Liaison Group Tele-

Communication and Information' Document RGMT-T10, Erasmus Uni­
versity Rotterdam, January 1983. 

29 



CHAPTER 1. 

TELECOMMUNICATIONS AND INNOVATION 

I.) INDUSTRY IN TRANSITION 

1.1.1 The concept of fusion in telecommunications 

The large-scale use of computers for communications obscures the conven-
tional distinctions between the computer, telecommunications and media 
industries. Computers enable an economie way to store user-designated 
information inside the telecommunications network; in this way they facili-
tate the exchange and processing of information. A large number of new 
facilities for telecommunications become possible which have a profound 
impact on traditional services such as post and telephony (1). 

Kitahara (1983) (2) explains the new directions in telecommunications and 
the enlarging range of applications due to the integration of computers. 
Figure 1.1 shows the broad spectrum of methods and carriers of commun-
ication which will be covered by future telecommunication systems and 
services. 

The figure points two important directions: 

1. future telecommunications will increasingly merge with mass media, 
2. telecommunications will increasingly expand to information processing. 

The merger of personal-type media and mass media will be made possible 
via a common communications infrastructure for transmission with adequate 
bandwidth to accommodate different types of media, or information formats, 
such as voice, text, facsimile, video, audio, etc. It must be remembered, 
however, that a full-scale integration of personal and mass media is not 
expected before the year 2000 because of technical problems in high 
bandwidth switching (3). 

In particular, developments lead from interpersonal to machine-to-machine 
communications. It will result in a situation where the exchange of informat­
ion is performed by a machine, a computer-based terminal, which can act 
'intelligently' on behalf of its end-user, the human being. Whether the 
pattern of communication is one-directional such as conventional radio and 
television (broadcast information delivery) or bi-directional (such as in 
traditional telephony), will in future no Jonger determine the way in which 
the communications infrastructure will be constructed, operated and manag-
ed. 

The second important direction is from transmission to information process­
ing. In future it will not only be a matter of transferring data from one 
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location to the other, but far more than before, means are needed both to 
facilitate the transfer ('communications processing*) and to process the 
information itself. Communications processing offers convenience to the 
users, such as speed, protocol and media conversions, without altering the 
content of the information being transferred. Information processing, how-
ever, changes the content of the information itself. 

F1GURE 1.1 ENLARGEMENT OF THE RANGE OF 
TELECOMMUNICATIONS 
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1.1.2 Technology, system, network and service 

The industrial transformation taking place in telecommunications, computers 
and media, seems largely determined by the mutual usefulness of the 
technologies one to the other. The sharing of technology leads to new 
products and new methods of production: both product and process innovat-
ion will occur. However, it also creates uncertainty with respect to the degree 
of commonaÜty of technology and to the definition of new products. In 
particular, technology will not have the same definition in each of the 
respective industries. 

Freeman (1982) uses the expression 'technology' as a 'body of knowledge' 
related to the production, distribution and transportation of goods (4): 
technology has a growing scientific content and the specialization within 
science itself has led to major problems of communications (5). Let me 
emphasize that although technologists are primarily concerned with the 
application of knowledge for practical use, they increasingly need progress in 
science -and therefore must be engaged in science- in order to effect 
technical change. The fact that telecommunications and computer techno­
logies shared much of the same bodies of scientific knowledge (in systems 
theory, mathematics, physics and electronics) may have been the major 
factor enabling the fusion. 

Technical change starts with an invention, defined by Rothwell and Zegveld 
(1985) (6) as: 'the creation of an idea and its reduction to practïce', such as a 
prototype, or practical trial, leading to a novel concept that in principle can 
be patented. Industrial innovation, however, concerns not only invention but 
'includes the technical, design, manufacturing, management and commercial 
activities involved in the marketing of a new (or improved) process or 
equipment' (Freeman, 1974) (7). 

Products are therefore the output of technology: and innovation is seen as the 
successful delivery of new products to the market, or the improvement of 
production methods. Note that a product can be either a material thing or a 
service. 

A system is defined as 'the collectivity of entities that are related with each 
other' (8). Because there is a relation among the entities, the system can act 
as a 'whole', or have a specific function with respect to its environment. ISO 
defines the term system as 'a set of one or more computers, the associated 
software, peripherals, terminals, human operators, physical processes, in­
formation transfer means, e t c , that form an autonomous whole capable of 
performing information processing and/or information transfer' (9). 

The principal function of a telecommunication system is to transfer data 
from one location to another, or more precisely, from one system access 
point to another. Networklng and transfer, therefore, are the main functions. 
For the purpose of this study, transfer is defined as the actual remittance of 
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data, i.e. the transport as well as the carrying over. 

Telecommunication systems are composed of transmission media - copper 
cable, optical fibre, radio links, satellite, e t c ; multiplexers and de-multi-
plexers; switching exchanges which perform the routing (selection) and 
coupling (connecüon set-up, maintaining the connection and disconnection) 
functions; and network organization (numbering, switching and transmission 
plans as well as tariff plans) and management facilities, as well as the human 
personnel to operate the system. 

Terminals are needed at the access.points of the telecommunication system to 
convert user information to system information, and vice versa, 

The output of a telecommunication system is a service to exchange data at 
distance. The elements of a telecommunication service are: 

a means to enable access to the system services and to ensure compliance 
with the access rules; 
a way to identify the parties connected at the access points; 
a way of reliable transport of data between different access points. 

Critical user aspects of service provision are (10): 

reliability of data transfer; 
speed of data transfer; 
availability of service, as much as possible independent of time or place, 
and enabling priority setting of data transfer; 
connectivity, defined as transparency of data transfer from the point of 
view of the source and destination; 
flexibility of access possibilities; 
security and privacy of data transfer. 
cost performance. 

Note that a telecommunication system performs data transfer as opposed to 
information transfer: the data carried along the transmission paths and 
exchanges, signifies information to the end-user but from a telecommunica-
tions system point of view they are meaningless. A principle distinction 
should be made between the technical design of a telecommunication system 
and the design of a telecommunication service. The sytem function is 
specifically the transfer of data between different access points. A tele­
communication service is only provided to the user if the data transfer 
satisfies the conditions which enable the user to add value to his information 
state, i.e. the user can assign meaning to that data. A service is therefore 
highly dependent on the user applications. 

Let us remember the principle distinction between 'data' and 'information'. 
IFIP defines these terms as follows (11): 

data: a representation of facts or ideas in a formalised manner capable of 
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being communicated or manipulated by some process; 
information: in automatic data processing, the meaning that a human 
expresses by or extracts from data by means of the known conventions 
of representation used. 

IEEE (12) defines the terms as follows: 

data: any representations such as characters or analog quantities to which 
meaning might be assigned; 
information: the meaning assigned to data by known conventions. 

The important characteristic of data is that they are carriers of a potential, 
i.e. they might be assigned a meaning. Or: data are carriers of information 
unless they cannot be assigned a meaning. Data have a positive value 
assumption. Whether they are assigned this value by the user, is an entirely 
different matter. 

This does certainly not imply that the user requirements are unimportant for 
the technical design of a telecommunication system. On the contrary, from 
the point of view of tele-information services, user requirements are spec­
ifically important: in these cases the source and destination are related to 
each other and can assign certaïn meaning to the content of a 'message'. I 
will return to this in Chapter 2. 

With the above distinction between data and information, the term 'tele-
information' service can be explained: tele-information services provide 
information transfer via a telecommunication system (or systems). This 
assumes an a-priori relationship between the sender and receiver of in­
formation, which sets the conventions for assigning meaning to data. Exam-
ples of tele-information services are radio and broadcast television, but the 
technical facilities (i.e. the tele-information system) should be distinguished 
from the service aspects. In a similar way telephony can be seen as a tele-
information service. 

However, the distinction between tele-communication and tele-information 
service is not always obvious; most current and new services have elements 
of both services. In particular in the case of electronic mail, there is a tele-
information part (the meaning assigned to the content of the message) and a 
telecommunication part (the message transfer aspects). In Chapter 2. I will 
explain the way in which message transfer can be seen as a common 
boundary between tele-communication and tele-information; this can be a 
helpful method for clarifying the distinction. 

The transition in telecommunications from interpersonal to machine-machine 
communications is one of major importance (13). The immediate user of 
telecommunication services becomes a computer system instead of the human 
being. Terminal equipment is no longer an integral part of a telecommun­
ication service: a distinction is made between data circuit-terminating equip­
ment (DCE), primarily for access to the telecommunication system, and data 

35 



terminal equipment (DTE). The latter ensures access from and to the end-
user (a human being or computer application process). 

The separation of the terminal from the telecommunication service leads to 
different requirements as to the telecommunication systems: they are to 
provide 'interconnectivity' services, i.e. they must ensure that cooperation 
can be established among distributed information processing systems, which 
perform a common information processing task. Against this background, the 
following sections discuss the relation between technology, market and policy 
to enable a theoretical understanding of the process of innovation in 
telecommunications. 

1.2 INNOVATION AND POLICY 

1.2.1 The viewpoint of diffusion 

Technology and innovation 

Freeman (1982) (14) sees technology primarily as part of the economie 
process of production. Technological change can lead to new products 
(product innovation) or new production methods (process innovation). It is 
important to be aware of this concern with technology as a way of human 
progress: it can lead to the neglect of social innovation, i.e. the design and 
organization of new social values and structures. Social innovation is an 
equally important factor for human progress, and often an indispensable 
companion of technological innovation. 

It was Schumpeter (1912) who correlated technological innovation and 
economie progress as an explanation of the long economie cycle (15). The 
initial model of Schumpeter said that the entrepreneur would be the main 
cause of innovative activity. His second model, Schumpeter 2 (1942), pointed 
to the large firms as the managers of innovation. Schmookler (1966), 
however, sets out a demand-Ied model. Walsh et al. try all these various 
models as well as a model of technology and demand-led science (after 
Hessen, 1931) (16). Their conclusion is that the relationship between science, 
technology and the marketplace is rarely unequivocally unidirectional, nor is 
it a simple one, and within particular branches of industry causality can 
switch from being mainly in one direction to being mainly in the other (17). 
In other words: there is no simple explanation for technological innovation 
such as technology push/ market pull. 

In particular when fundamental changes are involved, the concepts of 
technology and market are often obscured and require redefinition in the 
light of change. Of course, not all innovations are that profound. Schumpeter 
himself distinguished various types of innovations (18). Although only very 
few innovations can be seen as basic innovations (19), it will often not be 
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possible to determine beforehand whether something will be a basic or trivial 
innovation. Therefore traditional perceptions of market, science and techno­
logy cannot serve as the filter of new ideas. We should appreciate that the 
diffusion of new technology demands social innovation as well. 

Diffusion and adoption 

The foregoing remarks imply that innovation should not only be approached 
from the production side, but also from the user point of view. Rogers(1961, 
1971, 1983) (20) defines diffusion of technological innovation as 'the process 
by which an innovation is communicated through certain channels over time 
among the members of a social system'. He defines communication as 'a 
process in which participants create and share information with one another 
in order to reach a common understanding'(21). Adoption concerns the 
decision of an adopter unit, i.e. an individual or an organization, to make 
full use of the innovation as the best course of action (22). Thus it entails a 
commitment to the continued use of the innovation, or alternatively, its 
rejection. 

Rogers and others found that the distribution of adopters over time forms a 
standard-normal (or Gaussian) distribution in most cases. Rogers uses this 
distribution as a method to classify ideal types of adopters on the basis of 
innovativeness (23) (see Figure 1.2). The mathematical integration of the 
standard-normal distribution gives the cumulative number of adopters with 
respect to time, called the diffusion curve (24). 

Diffusion models are used in particular by scholars of marketing to forecast 
demand for new products. 

The basic model is as follows (25): 

dN(t) 
= a{N-N(t)) + bN(t){N-N(t)) [1] 

dt 

dN(t) 
where = rate of diffusion at time t 

dt 

N(t) = population of potential adopters at time t 
(or saturation level) 

N(t) = cumulative number of adopters at time t 
a = coëfficiënt of innovation 
b = coëfficiënt of imitation 
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FIGURE 1.2 STANDARD-NORMAL DISTRIBUTION OF 
ADOPTER CATEGORIES 
AND CUMULATIVE DISTRIBUTION CURVE 
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The distinction between innovation and imitation originates from 
Schumpeter model 1 (1912) (26): in the early stage of diffusion the process is 
activated by 'innovators' or entrepreneurs who ignite the innovation process. 
Once the innovation has started to become known and accepted by the 'early 
adopters', the effects of imitation are becoming more apparent: this is 
expressed in the constant 'b ' . Imitation is dependent on the number of actual 
adopters at time t. 

The diffusion model has the problem that one has to assess market potential 
and the innovation and imitation parameters. This is particularly difficult for 
new products. Moreoever, diffusion does not deal with the quantity of usage 
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by different adopter categories. 

Substitution 

These problems can be overcome via the substitution model as proposed by 
Fisher and Pry (1971). Their assumption is that innovation is basically the 
result of the competitivc replacement of one method of satisfying a need by 
another. Once substitution has progressed as far as a small percentage, it will 
proceed to completion (27). They define a take-over point in the substitution 
curve at point t(0) equal to the time at which substitution is half complete. 
Take-over time is defined as the time needed for substitution to increase 
from 10% to 90%. Their formula is as follows: 

f/(l-f)= 2 a { ' - ' ( 0 ) ) [2] 

where f = fractional ratio of substitution at time t 
a = the annual fractional growth in the early years 
t(0) = take-over point where f = 1/2 

The Fisher-Pry model yields a symmetrical S-shaped curve or in loglinear 
form: 

2log{f/(l-f))= a(t(0)-t) [3] 

In order to use the substitution model, one has to find pairs of competing 
products and comparable measures for consumption levels. The model cannot 
account for growth; nor does it deal with partial substitution or complex 
substitution of overlapping product capabilities. 

Although more sophisticated models have been proposed (28), the fundam-
ental problem stays: how can user research assist in understanding the early 
decisions as to the adoption or rejection of new technology? This is a crucial 
question for the innovative firm in order to monitor technological develop-
ments and in order to assess the size and development of the market. In fact 
users are as vital for the innovation as the body of technical knowledge and 
expertise. Innovation happens all along the process of diffusion when minor 
improvements are made; at the early stages of innovation diffusion, this 
process of re-invention and re-innovation will happen all the time and will 
be critical for the success of the innovation (29). 

Adoption-decision research is also the crucial question for the government 
policy makers who have to assess the social, economie, political, environ-
mental and other impacts of new technology as early as possible. We must 
appreciate, however, that innovations vary with respect to their degree of 
newness, both from the point of view of the producer of innovative products 
and from the point of view of each individual adopter (30). It means that 
market development is part and parcel of the whole process of technological 
innovation. Market development, as well as the development of our social 
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structures to embody new technology, is needed for successful innovation 
and diffusion. It is a too narrow view to see technical change only as a matter 
of the competitive substitution of one technology for another. 

1.2.2 Theory of Nelson and Winter 

In a seminal paper Nelson and Winter (1977, 1982) lay down a basis of a 
general theory of innovation as a way to disentangle the interrelatedness of 
market, technical, and government factors. They relate both micro- and 
macro-economie factors to the innovation process and are among the first to 
exemplify in a theoretical model the impact of public policy on innovation 
processes (31). Nelson and Winter develop the concepts of 'natural trajector-
ies' and 'selection environments'. 

They propose a rigid analytic break between the development of new 
technologies (the 'generation of innovation'), for which they introducé the 
concept of natural trajectories; and second, changes in the use of existing 
technologies, or the selection of new technology (the 'fate of innovation') 
(32). 

Natural trajectories 

Which factors guide and motivate the development of new technologies is a 
key question in innovation theory. Schumpeter was the first to recognize the 
importance of the entrepreneurial firm (33), to develop new technologies 
because of high initial profits. Nelson and Winter, however, argue against the 
validity of a profit maximization hypothesis: R&D strategies, due to the 
intrinsic uncertainty of R&D projects, cannot be explained by profit 
maximization behavior of the researching firm. R&D strategies are the result 
of interacting heuristic search processes; this means that R&D activity has a 
goal, and a set of procedures for identifying, screening, and homing in on 
promising ways to get to that objective or close to it (34). They continue: 
'However, it may be that there are certain powerful project heuristics that 
apply when a technology is advanced in a certain direction, and payoffs from 
advancing in that direction that exist under a wide range of demand 
conditions. We call these directions 'natural trajectories'. If natural trajector­
ies exist, following these may be a good strategy' (35). 

Thus the rate and direction of technological advance will be determined not 
only (as economists would argue) by demand conditions but also, as 
Rosenberg says, by 'technological imperatives': bottlenecks in connected 
processes, obvious weak spots in products, clear targets for improvement, 
etc. (36). 

Technological advance, therefore, is seen as an autonomous process, that 
follows a natural trajectory. In his treatment of the Western European 
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semiconductor industry, Dosi contends that, once a path of technical change 
has been established, technology gains a momentum of its own (37). The 
momentum defines in which way problem-solving activity moves. Continu-
ous feedback from markets and production accelerates or slows down the 
technical progress along a given trajectory. This will eventually facilitate or 
hinder the emergence of alternative paths. Market factors as well as in-
stitutional factors function as the selective mechanisms within the field of 
technological possibilities. 

Dosi compares the concept of technological trajectory with Kuhn's scientific 
paradigm (38): The concept of trajectories assumes that at some instance in 
time, a technological break occurs and 'old technologies' are substituted by 
new trajectories. Changes in scientific paradigms, says Dosi, precede the 
creation of new trajectories; changes in scientific paradigms, however, 
cannot be scientifically understood, nor can they be planned (39). The same 
would be the case for technological trajectories (40). 

Selection environments 

Nelson and Winter define selection environment as follows: 'Given a flow of 
new innovations,the selection environment determines how relevant use of 
different technologies change over time. The selection environment influen-
ces the path of productivity growth generated by any given innovation, and 
it also feeds back the influence strongly of kinds of R&D that firms and 
industry will find profitable to undertake' (41). 

A selection environment is composed of both market related and non-market 
related variables. The market as a selection mechanism is generally accepted; 
the market provides a clear distinction between producing firms on the one 
side, and consumers and regulators on the other side. Under assumption of 
consumer sovereignty, the 'laws of demand and supply' determine the 
relative use of technology. Regulators set the 'rules of the game', they 
determine what constitutes an 'equal playing field'. 

Non-market selection variables, determined by regulatory and political 
factors, are less widely recognized. These factors determine how markets are 
structured, and which non-monetary and non-market criteria affect the 
choice process of new technologies. Non-market selection variables articulate 
the values of a socio-political system. Governments and public agencies have 
a task and social obligation to influence the choice of technology. They can 
effectively filter out harmful developments and accelerate the search for 
socially more desirable alternatives. Government regulations can have a 
powerful influence on both the rate and direction of technical change (42). 
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1.2.3 Regulation and technological innovation 

Although Nelson and Winter see regulation as an integral part of their 
theory, they do not give a clear view on the way and direction in which 
government regulation influences the innovation process. Rothwell and 
Zegveld (1985) (43) note that regulation rarely is an important factor 
affecting the innovation process except perhaps for compliance regulations. 
Regulation, lack of regulation and deregulation can all influence business-led 
innovations (44), they claim, and it is often not possible to assess the 
direction of this impact, or to isolate the effect from a myriad other factors 
which influence the innovative behavior of a firm. 

Ashford, Heaton and Curtiss Priest point to the great difference with respect 
to regulations of business as opposed to compliance regulations (45). The 
latter type clearly encourages technological change, as Ashford et al. found 
in the case of environmental, health and safety regulations. Figure 1.3 gives 
the effects of regulation on main business innovations as seen by Ashford et 
al. (46). They point to two goals for regulatory policy concerned with 
innovation (47): 

1. within the current legal framework, regulation should be neutral with 
respect to the direction of innovation for ordinary business purposes; 

2. regulation should encourage innovation by compliance. 

FIGURE 1.3 EFFECTS OF REGULATION ON MAIN BUSINESS 
INNOVATION 
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There is, however, a third dimension to regulatory policy, i.e. with respect to 
the diffusion of innovation. As I argued for social innovation and market 
development as an integral part of the innovation process, regulatory policy 
has direct relevance for the market acceptance of technical change. The 
change in social values and market structures which is often necessary for 
innovation diffusion, can very much be influenced by altering current 
regulatory regimes. Rothwell and Zegveld (1985) (48) explicitly mention the 
(positive) effects of deregulation on the American Telegraph & Telephone 
corporation (AT&T). They say that deregulation could stimulate AT&T to 
enter new areas; this may certainly have been the case, but the objective of 
deregulation was for AT&T to innovate equipment rather than to create the 
demand for telecommunication services and to entail new producers and 
more discriminating purchasers in the market process. 

Ashford et al. mention standardization as an important policy instrument for 
compliance-related innovation (49). There are two basic legislative ap-
proaches to the design of standards: specification standards are technology-
based standards and have a positive impact on compliance innovations as 
long as regulators can keep the standards up to state-of-the-art. The second 
approach is that of performance standards which define functional criteria. 
Performance standards can have a more direct influence with respect to the 
speed of innovations, but they are not always possible from a technical point 
of view, according to Ashford et al. In particular, performance standards can 
introducé uncertainty in the market place. 

Governments can also use standardization as part of other innovation policy 
instruments, e.g. via government purchasing. A classification of government 
policy tools by Rothwell and Zegveld (1981, 1985) (50) is shown in Table 1.1. 
The objectives of a government standardization policy can be embodied in 
almost all of these tools: if so, however, it should fit in a deliberate 
standardization policy. As indicated in the foregoing discussion, legal and 
regulatory policy tools can have an important contribution to this standard­
ization policy: regulatory policy should not only encourage compliance 
innovation, but also direct the selection environment and stimulate social 
innovation. 

1.3 PUBLIC TELECOMMUNICATIONS AND TECHNOLOGICAL 
INNOVATION POLICY 

Economic-political background 

Throughout the history of telecommunications, government policy has had a 
deep impact on the ways and methods of provision of telecommunication 
services (51). There were both economie and political reasons for state 
intervention. In the early days of telephony, most observers acknowledged 
that the construction and operation of telephone networks was subject to 
diminishing returns to scale in the sense that the cost per subscriber increases 
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TABLE 1.1 CLASSIFICATION OF GOVERNMENT POLICY TOOLS 

Policy tooi Examples 

Public enterprise Innovation by publicly owned industries, setting up of 
new industries, pioneering use of new techniques by 
public corporations, participating in private enterprise 

Scientific and Research laboratories, support of research associations, 
technical learned societies, professional associations, research 

grants 
Education General education, universities, technical education, ap-

prenticeship schemes, continuing and further education, 
retraining 

Information Information networks and centers, libraries, advisory 
and consultancy services, data bases, liaison services 

Financial Grants, loans, subsidies, financial sharing arrangements, 
provision of equipment, buildings or services, loan 
guarantees, export credits 

Taxation Company, personal, indirect and payroll taxations, tax 
allowances 

Legal and Patents, environments and health regulations, 
regulatory inspectorates, monopoly regulations 

Political Planning, regional policies, honours or awards for in­
novation, encouragement of mergers or joint consortia, 
public consultation 

Procurement Central or Iocal government purchases and contracts, 
public corporations, R&D contracts, prototype purchases 

Public services Purchases, maintenance, supervision and innovation in 
health service, public building, construction, transport, 
telecommunications 

Commercial Trade agreements, tariffs, currency regulations 
Overseas agents Defence sales organisation 

Source: Rothwell and Zegveld (1981, 1985) 

with the number of subscribers, leading to reverse economies of scale. Vail 
(1907) (52) argued: 

'The value of any exchange system is measured by the number of members 
of any community that are connected with it. If there are two systems, 
neither of them serving all, important users must be connected with both 
systems. Given the same management, the public must pay doublé rates for 
service, to meet doublé charges, on doublé capital, doublé operating expenses 
and doublé maintenance'. 
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Inter-system arrangements can be more efficiënt than suggested by Vail, but 
the cost of interworking and conversion remain as a minimum penalty. The 
existence of reverse economies of scale, or marginal costs above average costs 
in case production crossed over a certain quantity level, provided strong 
arguments for monopolizing the provision of telecommunication services 
(53). 

Not only economie but political arguments as well have played a major role 
in determining state intervention. Communications, including telecommun­
ications, was seen as a constitutional right of the individual person, and 
formed the basis of the political argument to provide services to all with 
equal and non-discriminatory conditions (54). I will refer to this as the 
'utility' argument. 

The convention of the International Telecommunications Union (ITU) de-
fines this right of the public to use telecommunication services as follows 
(55): 

'Members recognize the right of the public to correspond by means of the 
international service of public correspondence. The services, the charges and 
the safeguards shall be the same for all users in each category of correspon­
dence without any priority or preference'. 

Telecommunications is also seen as a vital part for the functioning and 
progress of society and is very sensitive to national interests. The result has 
been that governments exercise direct control over telecommunication ser­
vice provision. In some countries the management of telecommunication 
business has been given to a public enterprise. In others, private agencies 
operate the business under government license or other regulations, e.g. 
price. 

A new framework for tele-information services 

However, the impacts of modern computer technology on telecommunica­
tions give a different perspective on the monopolization of telecommunica­
tion services and facilities, and on the role of public enterprises and 
government regulation. In particular, the provision of new tele-information 
services are principally different from traditional telecommunications, 
necessitating a re-thinking of their social, regulatory and technical frame-
works. 

According to Bordewijk (56) a classification of new tele-information services 
should not be based on technical capabilities, but on: 

the traffic patterns of information transport; 
the format of presentation of information; and 
the intentions of communicating parties. 
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Bordewijk describes four patterns of information traffic (57): 

1. conversation - two communicating parties exchange information be-
tween themselves according to a mutually agreed time 
Schedule; 

2. allocution - information is distributed from an information center to 
a specified group of recipients according to a time 
Schedule defined by the center; 

3. consultation - the retrieval of information from an information center 
at times and upon request of the recipiënt party; 

4. registration - the collection of information from different parties by 
an information center according to a time Schedule 
defined by the center. 

A particular tele-information service, according to Bordewijk, is the result 
of a fixed combination of these four traffic patterns. The format of 
presentation, voice, music, text, images, moving pictures, e t c , determines to 
a great extent the costs and quality of the service; while the intentions for 
the communications are specifically important for the operational and legal 
issues (58). 

On this basis the availability of tele-information services concerns: 

first the installation, exploitation and maintenance of technical facilities 
for networks; 
the same for terminal equipment; 
the provision and exploitation of information services. 

The exploitation and possible regulation of services relates both to the 
management of capacity (systems operation) and to the exploitation of the 
information itself (contents) (59). 

Booz, Allen and Hamilton (60) make a similar distinction in their discussion 
of the four roles that companies will take in the creation of the future 
information society: 

infrastructure suppliers install, maintain and exploit the networks; 
hardware manufacturers supply the necessary equipment, in particular 
the user terminal equipment; 
system operators are responsible for the management of system capacity, 
in particular of the information centers; 
content providers provide the information, i.e. application software in its 
broadest sense. 

The four roles are complementary to each other and necessary for the 
provision of services to the end-user, as shown in Figure 1.4. Some roles 
cannot be held together by the same organization, for instance the roles of 
infrastructure supplier and hardware manufacturer are inconsistent with that 
of system operator. 
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FIGURE 1.4 PLAYERS IN THE CREATION OF 
NEW TELE-INFORMATION SERVICES 

Structure of policy issues 

The transition in telecommunications raises a great number of policy issues 
(61). The 'BIT-report' (62) enumerates a variety of government policy issues 
such as culture and education, employment, the creation of monopolies, 
standards setting and regulation, and the financing of the communications 
infrastructure. 

The US Congress Office of Technology Assessment (OTA) (1981) (63) struc-
tures the policy aspects in four groups: 

system level issues relating to the design, implementation, and operation 
of particular information systems. Example issues: government procure-
ment, efficiency and economy of operation, security of information 
systems; 
information level issues relating to the handling of data (collection, 
storage, use, and dissemination). Example issues are privacy (record-
keeping), freedom of information, copyright and patents; 
secondary policy impacts exist independent of the particular information 
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systems, but are changed in magnitude or character by use of techno-
logy. Examples: privacy (surveillance), freedom of speech, protection of 
the individual, social vulnerability; 
long-term social effects on society. 

Taking inventory of the ongoing policy issues is not an easy task, let alone 
the task to set out appropriate goals for government policy. Government 
intervention is unavoidable, regardless of the emotional evaluation, in order 
to overcome the. rigidities in current industrial structures and regulatory 
regimes. A new organization of the infrastructure for the provision of 
communication and information services is needed. It is in this framework 
that technological innovation policy must be formulated. Five Iines of this 
policy can be defined as follows: 

1. the design, development and organization of the technical infrastructure; 
2. the definition and regulation of public functions as part of this infra­

structure, in particular with respect to access, directories and reliable 
transfer; 

3. the factual organization, provision and management of public facilities 
as part of the overall provision of telecommunication and tele-informat-
ion services; 

4. promoting the creation and use of innovative services from outside the 
government sector; 

5. the monitoring and control of the side-effects, both short-term and 
long-term. 

Before the policy issues can be discussed in more detail, an investigation of 
the history, of the nature and the technical aspects of electronic mail is 
necessary. In addition, the applications and user viewpoints are indispensable 
ingredients of the design of innovation policy. 
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CHAPTER 2. 

DEVELOPMENTS IN ELECTRONIC MAIL 

2.1 FROM POST TO COMPUTER MESSAGE-HANDLING 

From the early days to the 1960s 

More than twenty-five centuries ago the Persian king Darius established a 
courier messaging service; via relays of staging posts the king's messengers 
could bridge a distance of 1600 miles from Sardes in the western part of the 
empire to the capital Persepolis within a week (1). 

Less costiy derivatives were deployed for civilian use; in ancïent Rome horse 
relay services were commercially available (2). During the sixteenth century 
a regular postal service became established in England, It was later endorsed 
by state law, and the example was foliowed all over Europe and in North 
America. By 1800 postal services offered, by the standards of the time, a 
convenient way for communications over distance (3). 

But man's quest for faster, cheaper and more efficiënt ways for tele-
communications was paramount. The intensified trade between nations, the 
discovery of the new countries, the glimmering industrial revolution, new 
transportation systems, all contributed to the need of telecommunications. 

Reuter's system of pigeons and Chappé's system of optical semaphores, 
revealed the potential of such fast telecommunications. Their systems em-
ployed the known possibilities of their time (pigeons, signalling posts); the 
major inventions, however, came from the technical pioneers, tryïng the 
useful application of a recent invention, electricity (4). 

Samuel Morse engineered his telegraph during the I830s, and with the 
funding of $30.000 from the US Congress, he gave the first succesful 
demonstration of electrical telecommunications. From Washington to Balti-
more it read 'what hath God wrought' on 24 May 1844 (5). 

The telegraph became a success almost immediately after Morse's seminal 
demonstration; telegraph lines quickly spanned the American countryside, 
along railroads and connecting the major cities. Western Europe foliowed and 
in 1866 the first permanent transatlantic cable was laid (6). The first global 
telecommunications means was founded; it did not require the physical 
transport of a letter, it was faster than postal mail, and the economies of the 
new system were soon proven. 

The telephone was patented by Bel! in 1876; in a way, simultaneous speech 
communication was easier than the telegraph as it did not require the human 
encoding and decoding of the user message and enabled direct two-way 
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speech communications (7). 

In the mid-1930s an exchange was developed with special signalling between 
the exchange and the terminal. It enabled a fully automatic subscriber 
selection. The use of special exchanges led to the separation of telex from the 
telephone system (8). 

Also facsimile was developed as a means for message communications but its 
use remained restricted to specialized applications like the transmission of 
weather charts and newspapers (9); post, telegraph, telex and telephone were 
the most commonly used means of telecommunication until the 1960s. 

Computer communications 

The first mass production and commercial delivery of computers started with 
the Univac I during the 1950s (10). In the decade thereafter, communications 
between computers developed as a definite need. First it was necessary to 
enable remote access to the central mainframe via a user terminal (man-to-
machine, or terminal-to-mainframe communications). Initially manually 
operated modems were used via leased lines, i.e. fixed connections from one 
point to another. 

Soon remote mainframes had to exchange data among themselves (machine-
to-machine, or computer-to-computer communications). With the growth of 
computers and the need of communications between different computer 
systems and terminals, the public switched telephone network came into use 
for non-telephone service. Via modems and automatic calling and answering 
devices, the public telephone network could provide an automatic and 
switched service for machine-to-machine communications. 

However, call set-up times could be time consuming in view of the relatively 
short connection times needed for most applications for computer commun­
ications; moreover, a more efficiënt access scheme was needed. More 
computers being distributed led to the higher need for faster communications 
and a more variegated pattern of communications. The concept of public 
data networks evolved during the late 1960s (11). The first public data 
networks used circuit-switching, but gradually a newer technology, packet-
switching, became used (12). Circuit-switching deals with information as 
binary streams at a prescribed speed while packet-switching deals with 
information as short messages at any convenient speed (13). Note that in this 
context a 'message' is used from the communications point of view. As I will 
explain in the next sections, messages for my study are defined from the 
applications point of view. 

Messaging 

Another development that began in the 1960s was the use of computers for 
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electronic message switching, in particular to add new functions to convent-
ional systems such as telegraph and telex: a complete user message (normally 
text) was stored in memory and forwarded to the appropriate destination 
(14). This allowed direct message input by the originator, automatic message 
multiplication and automatic delivery. The procedure was used in messaging 
networks of PTT's and international organizations, such as I C A O , WMO, 
NATO, SITA, AIRINC and SWIFT (15). 

Message switching was primarily a way of increasing the efficiency of 
message transport from a telecommunications point of view: message for-
warding became fully automatic and independent of the availability of the 
addressee at the time of forwarding. 

Computer-based message system 

A new viewpoint in the 1970s, however, was to store user messages in an 
'electronic mailbox' on a computer system and not to deliver the message 
directly to the terminal of the addressee. Simple terminals were connected to 
a central (mainframe) computer and message preparation was done on-line. 
Messages could be sent to anybody who was registered on the central 
computer system. As computers were linked in a network, messages could 
also be exchanged across the various central computers, but the message 
itself would remain on the user file of the central computer, until the 
addressee could collect the message via his computer terminal. This is what 
the first experimental systems, developed in the early 1970s, were designed 
to do. 

Arpanet, the Advanced Research Projects Agency computer network of the 
US Ministry of Defense, was one of the first packet-switching networks. It 
linked university and defense computers over the USA and it was the first to 
experiment during 1970-1975 with the exchange of computer-resident 'mes­
sages' between human beings, called Computer Based Message System 
(CBMS). Arpanet also stimulated the development of computer-mediated 
conferencing (16). 

The first CBMS was designed for the exchange of short text messages. It was 
conceivable, however, that on similar principles a system could be built for 
voice mail (17). Moreover, why would a computer message not combine 
many different data formats and let the application processes determine in 
which way data could be interpreted? This is also referred to as 'compound 
document structures'(18). 

The most immediate stumbling block, however, became the 'global' function 
of a computer-mediated communications system: a critical number of users is 
necessary to provide a communications value. It was necessary to connect the 
various independent CBMS. It was not only a matter of technical inter-
connection but also of the telecommunications service aspects. 
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With the spread of computers in the 1970s, the need for communications 
between computers increased dramatically. In private environments local 
networks were developed; manufacturers designed proprietary protocols 
which enabled their equipment to interconnect but precluded competitors' 
systems. Examples include the protocols developed for data terminal con-
nections to mainframe; communicating word processors (WP); and commun-
icating personal computers (PC). Major incompatibilities were showing 
themselves as critical points for future growth. 

In the early 1960s the International Organization for Standardization (ISO) 
organised its Technical Committee 97 on Information Processing Systems. In 
1978, TC 97 established Subcommittee (SC) 16 on Open Systems Inter-
connection to develop a reference model that would provide an architecture 
for the future development of standards for woridwide distributed informat­
ion systems (19). 

The efforts of PTT's 

Post, Telegraph and Telephone administrations (PTT) became concerned 
about the profound impacts that computers would have on their business; in 
particular the lack of standardization in the computers industry would 
hamper the use of their telecommunications systems and could severely 
jeopardize their investments in present and new facilities. There was an 
equally important issue at stake, however: who would ensure the availability 
of the appropriate networking and transfer capabilities, numbering plans and 
directories, for making computer communications as easy as possible? The 
wild growth in the computer industry formed a real threat for providing a 
global service for system interconnection. 

The International Telegraph and Telephone Consultative Comittee (CCITT) 
particularly commissioned its Study Groups (SG) I, VII, VIII and XVIII to 
define new standards and services for computer communications. 

SG VII on data communications networks adopted OSI in Series X.200 and at 
the same time conceived a Message Handling Systems (MHS) model to 
enhance OSI, laid down in Series X.400 Recommendations (20) in 1984. This 
MHS model defines, from an applications point of view, a method for 
computer systems to exchange messages among themselves, so as to make the 
message content indifferent for the communications processes. Note that SG 
VII had laid down recommendations for packet-switching (X.25) and cir-
cuit-switching (X.21) in 1976, 1980 (21). 

SG VIII (on terminal equipment for telematic Services) promoted a set of 
new services, referred to as the telematic services or telematics (22). They 
did so in close cooperation with SG I on telegraph, telex and telematic 
service operation. These new services covered in the initial phase (1980) (23): 

broadcast and interactive videotex for information distribution; 
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teletex as a document communication service; 
digital facsimile and mixed-mode teletex/facsimile communications. 

The Recommendations define service aspects, terminal specifications as well 
as the networks which can be used. 

SG XVIII has been working on digital networks: they have laid down the 
Series I Recommendations for Integrated Services Digital Networks (ISDN) 
(1984) (24). Originally ISDN was defined as 'a network which provides end-
to-end digital connections, to support a wide range of telecommunications 
services to which users have access by a Iimited set of standards, multi-
purpose customer interfaces'(25). ISDN is ear-marked as the future infra-
structure for telephony and other telecommunication and information servic­
es, with the aim to satisfy the demands of private and public computer 
networks. 

New opportunities 

Since the inception of the telegraph during the previous century, electronic 
mail has become a far from clear service in telecommunications. Computers 
have an impact on conventional mail systems, post, telegraph, telex, in two 
different ways: first, computers as part of the telecommunication system 
enable new ways to store and process user messages. New systems emerge, 
such as CBMS, voice mail, communicating word processors and personal 
computers, MHS and telematic systems. 

Second, because user terminals themselves have become computer systems, 
the complexity of the mail system is increasing enormously. Terminals which 
are capable of using compound documents with many different bit formats, 
i.e. data records, text, voice, images, or even audio and video, make it 
difficult to assess which services are needed, and which of these services 
should be provided on a common basis. 

Computers change our perception of telecommunication service: the user 
terminal will act on behalf of the human user and arrange his information 
transfer needs, calling on different telecommunication services and inform­
ation processing systems. From a telecommunications points of view, this 
necessitates the integration of telecommunication services. At the same time 
the variety of terminals is increased. These developments lead the way to the 
construction of an integrated services network such as the ISDN. 

To conclude, the main issues in (non-voice) telecommunications today seem 
to be: 

1. the implementation of global -ISDN type- networks that enable the 
access to information by many different communication parties and for 
many different purposes; 

2. the conception of 'compound' document structures that can accom-
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modate many different bit formats, such as structured data, text, voice, 
and images; 

3. the design and dissemination of multi-functional, human-friendly and 
integrated terminals to support a variety of functions, including auto-
mated message handling; 

4. the construction of distributed data bases that can be accessed from the 
network(s) and constitute a single resource that yields information in the 
right format for the application processes. 

As has been shown, the developments in telecommunications and computers 
moved step-by-step till the 1970s but have been wildly accelerating since 
then. Some of the most difficult points are the transition from the present 
situation to the future and the role of public service in this process of 
change. 

2.2 DEFINITION OF ELECTRONIC MAIL 

2.2.1 A basic electronic mail system 

There is no agreement about a definition of the term 'electronic mail1 in 
present literature (26). In a limited sense, electronic mail is defined as CBMS 
and voice mail. Uhlig et al. (1979) (27) speak of a 'message data bank', 
referring to the Arpanet experiments. The computer-based message system 
(CBMS) takes a central place in the innovation process, but the concept of 
electronic mail is much broader than that. 

In an early survey, the Mackintosh Consultants Company (1978) (28) defined 
electronic mail as: 

'the transfer via electronic transmission paths of addressed messages, 
which are effectively person-to-person and which may be paper-based 
at either or both ends'. 

Transmission paths, says Mackintosh, are not a key issue from a user's point 
of view, but they may offer added features that enhance their suitability for 
electronic mail. Packet-switched networks are of major significance as a 
backbone network that would enable the interconnection of incompatible 
computer systems and the provision of intelligence inside the network. In 
this way terminal-to-computer mailing becomes possible and electronic mail 
would be extended beyond interpersonal messaging. 

Also McQuillan (1984) (29) applies a comprehensive definition. He defines 
electronic mail as 'a system for electronically transmitting information from 
sender to receiver in the form of a message'. This definition includes 
facsimile, communicating word processors, telex/TWX, message switching, 
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CBMS, voice mail, and electronic document distribution (for physical deli-
very of documents which are transmitted in electronic form along some part 
of the path from sender to receiver). 

The fact that most electronic mail messages are effectively person-to-person, 
should not obscure the future direction. CBMS and voice mail systems assign 
an 'electronic mailbox' to each individual user. Flexibility is gained both 
with respect to the communications aspects and to the information manipul-
ation aspects, e.g. for office automation. The concept of an electronic 
mailbox opens the way to applications that will extend far beyond those of 
interpersonal communication, 

Two developments exempHfy the potential impact. First, the development 
toward multi-media communications. Multi-media message systems allow the 
transfer of 'compound documents', i.e. units of information which are 
composed of a variety of data types, or bit-stream formats, such as text, 
facsimile, bit-map images, vector graphics, compressed speech, PCM sound, 
still picture (colour) and full video. 

Another important development is toward 'active messages', or 'messages as 
messengers': messages that contain procedures which are activated on receipt 
at destination (30). Such procedures can interact with the human user, data 
bases, computing resources, and other resources at destination. This interact-
ion may lead to new messages which return to the sender or are transferred 
to a new destination. A simple example is computer-generated messages, but 
the concept also extends to the management of distributed data bases. 

A definition of electronic mail should be precise with respect to the 
functional aspects, indicative of the practical applications and as much as 
possible, independent of the present state of technology. In this way 
electronic mail is defined as (31): 

"the electronic, one-directional transfer of information in the form of a 
message, via an intermediale (tele-)communication system, from an 
identified sending party to one or more identified receiving parties". 

This definition is broader than those of Mackintosh and McQuillan, and 
includes anything from a telegraph message to electronic funds transfer. In 
fact, it also includes computer-to-computer communications. However, a 
very specïfic type of traffic pattern has been defined: message transfer in 
one direction between two or more equal parties, which are at least known to 
the sender. 

At first sight electronic mail, defined in this way, is a special case of 
'conversation': however, electronic mail can be a one-time message without 
any further reply. According to the definition of Bordewijk, conversation 
implies the 'exchange' of information, which is certainly not a requirement 
for electronic mail. It is not the same as correspondence if the latter term is 
used to include a sequence (or chain) of messages. 
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Moreover, an agreement as to the time schedule of information exchange, as 
required by Bordewijk, is not necessary. Since both sender and receiver have 
been identified, the message can be a totally self-contained unit; the 
telecommunication system ensures a time-independent message transfer 
without bi-party, or multi-party agreement for that specific session. 

In line with the above definition, electronic mail can also be applied to 
Bordewijk's other traffic patterns. Allocution-type of electronic mail is 
defined as the multiple-addressing to a specified group; consultation is an 
active message in one direction and registration in the other direction. 

Bordewijk does not define whether the status of 'information center', which 
is fundamental to allocution, consultation and registration, can be changed 
depending on the type of session. If each communication party can assume 
the status of information center, the flexibility of communication patterns 
would be increased as well as the possibilities for information systems to 
adapt to each other. 

The definition of electronic mail is strictly limited in the following respect: 
information should be packaged in self-contained units, i.e. messages, from 
the point of view of the application layer. Electronic mail does not include 
information exchange where the message is not a self-contained unit for data 
transfer, i.e. where the identity of the addressee is not an integral part of the 
message. Each time that information is submitted to the communication 
system for transfer from one point to another, the identity of the receiving 
party must be indicated. 

Note that packet-switching also captures user data in self-contained units, 
i.e. packets, but this has no relevance from an application layer point of 
view. 

Communication via self-contained messages must be the intention of the 
communicating parties and not because of a technical limitation (such as for 
some cases of half-duplex voice communications). The repeated addressing 
for electronic mail is absent in two-way, simultaneous communications, such 
as telephony. 

The identification of sender and receiver distinguishes electronic mail from 
many other forms of broadcast-type communications, which convey messag­
es in one direction, but to a non-specified or loosely defined audience. 

Figure 2.1 shows a basic electronic mail system. A system user in the 
broadest sense is composed of: 

the end-user (a human being or application process of an information 
processing system) 
the data terminal equipment (DTE), which could be a computer, a 
communication processor terminal or a terminal; 
data circuit-terminating equipment (DCE) which provides the interface 
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between the DTE and the physical transmission circuit, or network. 

A data-base computer system can be an end-user from the viewpoint of the 
telecommunication system, even though it provides tele-information services 
to a multiplicity of users. 

FIGURE 2.1 A BASIC ELECTRONIC MAILING SYSTEM 

OR POSTAL SYSTEMS 

legend DTE 
DCE 
X 
T 
S 
S/P 
1,2,3. 

s= data terminal equipment 
= data circuit-terminating equipment 
= switching node 
= transmission facility 
= storage/computer processing facility 
= remote storage/computer processing facility 
= system/serviceaccesspoints 
= system interconnection point 

There are four important interface points in this basic mail system: 

between the telecommunication system and DCE; 
between DCE and DTE; 
between DTE and human user and between DTE and computer sytem; 
between two (or more) telecommunication systems (internetting) or 
to/from a physical delivery system. 

Each of these interface points can be seen as the system access point. 
Regulatory regimes will differ along the boundary which they take. 
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The intermediate communications system serves as the transfer mechanism 
for the message; it will be dealt with in more detail in section 2.3. First the 
various types of mail systems are discussed. 

2.2.2 Mail systems 

Over the past years a number of systems have developed for the provision of 
message transfer services. They are different with respect to technology, 
services and applications. Below a classification of mail systems in four 
groups is given. The criteria for clustering have been as follows: 

1. is message transfer by the mail system fully electronic? 
2. is the mail system standardized by one or more recognized international 

standardization bodies? 
3. is it a CCITT Telematic system? 

1. Postal and hybrid mail 

The first group of mail systems are conventional postal or courier services, 
and hybrid forms of postal and electronic mail. The latter are generally 
termed Generation 1 and 2 electronic mail systems (32). Postal delivery is 
based on physical collection, processing, transport and distribution. Convent­
ional postal systems use letters and parcels as the carriers of information; the 
message handling process is all hardcopy and transport goes by physical 
means such as handcarrier, truck, rail, and plane. 

Generation 1 electronic mail messages are submitted and delivered on 
hardcopy, but electronic transmission is used by the service provider. Tele­
gram and facsimile post are examples of Generation 1 electronic mail. 

A system of both electronic message submission and electronic communica-
tion, with hardcopy delivery, is referred to as Generation 2 electronic mail 
(33). Other hybrid forms are hardcopy submission of messages, but electronic 
delivery. 

2. Conventional electronic mail 

The physical component is no longer present in so-called Generation 3 
systems which are fully electronic. 

In the first classification of Generation 3 mail are the conventional electronic 
mail systems, such as telex, TWX and analog facsimile (34). Telex and TWX 
are end-to-end electronic mail systems (i.e. without intermediate message 
storage from sender to receiver); they are usually based on a public service 
for forwarding text messages; specialized terminals, protocols and exchanges 
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are used in accordance with national and international standards. Telex 
employs International Telegraph Alphabet No. 2 (ITA 2, see S.I); TWX uses 
the ASCII character set (IA5, see V.3). 

Analog facsimile is an end-to-end electronic mail system for picture trans­
mission, using analog techniques for scanning, transmission and reproduction 
of image documents. CCITT has developed a number of Recommendations 
for analog facsimile, called Group 1 (approved by CCITT in 1968) and 
Group 2 (approved in 1976) and which have of ten been based on available 
equipment (see CCITT Recomendations T.0, T.2, T.3). 

Store-and-forward message switching is classified as conventional because it 
was initially an improvement of conventional mail systems such as telex 
(store-and-forward telex) rather than a new user system. Messages are 
relayed via a number of central switches, equipped with message storage 
facilities; user-originated messages are stored for a certain period of time, 
sometimes very short, and re-transmitted to the appropriate destination. 
Store-and-forward was first used for automatic telegram service and CCITT 
has defined the service in F.350. It is also applied for store-and-forward 
facsimile, while the same principle is part of new CCITT Recommendations 
on Message Handling Systems (Series X.400). 

Conventional electronic mail systems have a relatively long history (35) and 
have often been standardized and regulated by national administrations. 
CCITT has been a stimulating factor affecting international standards and, 
indirectly, for national standards (36). 

3. Telematic systems 

When computers started to affect conventional telecommunications, CCITT 
promoted -on the basis of national, mostly Western European initiatives 
(37)- the creation of new services. This resulted in a set of new service 
definitions referred to as 'telematics' or telematic services. They are defined 
as services, but the Recommendations define system requirements as well as 
'service' facilities. 

Teletex, conceived by initiative of the German PTT (38), is end-to-end 
electronic mail for the exchange of textual information in a similar way lo 
communicating word processors, but using medium-speed communications 
and a comprehensive character set. The definition by CCITT is as follows: 

'Teletex is an international service, offered by administrations or Recognized 
Private Operating Agencies (RPOA's), enabling subscribers to exchange 
correspondence on an automatic, memory-to-memory basis via telecommun-
ication networks'(F.200). 

Teletex offers textcommunication between word processors and personal 
computers, which comply with the Recommendations. Conversion between 
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Teletex and telex is also foreseen. The Teletex Recommendations have been 
laid down by CCITT in an extensive set of Recommendations in 1980 and 
were substantially improved and enhanced in 1984 (F.200, F.201, T.51, T.60, 
T.61, T.62, T.63, T.70, T.71, T.72, T.73, T.90, T.91, X.430) (39). 

Digital facsimile is another telematic system which allows end-to-end elec-
tronie mail of pictorial information, using primarily digital techniques. 
CCITT approved Group 3 in 1980 (see T.4, T.30); this class of machines uses 
digital data compression and analog transmission of one A4 document over 
the ordinary telephone network in less than a minute. Group 4 has been 
defined in 1984 (T.5, T.6, T.62) and uses digital transmission in addition to 
digital scanning techniques. Dependent on the digital network, transmission 
speed may be as low as 5 seconds for one A4 (40). 

During its General Assembly of 1984, CCITT also approved a set of 
Recommendations on mixed-mode Teletex/digital facsimile. The mixed­
mode capability provides the means of document communications where the 
document content has been encoded using different techniques (ï.e. in all 
forms of facsimile and Teletex character coding); moreover the document 
structure is fully identified, enabling the recipiënt to reprocess the message 
contents. The mixed-mode is defined in T.5 (Group 4, class 3; class 2 for 
reception only), T.62, T.72. T.73. Equipment exists in protype stage (41). 

Interactive videotex (F.300, T.100, T.101) is the third group of telematics: in 
essence it is an information distribution system for data, text, and graphics 
via a central computer and simple terminals and retrieval procedures, as used 
for instance, in British Telecom's Prestel service. These systems can include a 
message exchange facility, both with store-and-forward and with store-and-
retrieve operations. Note that there are at least five different standards 
(Prestel, Télétel/Antiope, CEPT, NAPLPS, CAPTAIN) (42), selected by 
national administrations. 

4. Non-standardized new electronic mail (43) 

Along with the standardization work of CCITT on telematics, manufacturers 
of computer and office automation equipment have designed proprietary 
electronic mail systems. Word processors and personal computers were 
adapted for communications via public or private (global, or local area) 
networks; in this way office personnel could mail data and textual informa­
tion, alth'ough they were restneted by the incompatibilities of manufacturers' 
equipment. 

As discussed before, the computer industry designed computer message 
systems (CBMS) which were based on store-and-retrieve operations. Similar 
to CBMS are voice mail systems: while CBMS stores data and text messages, 
voice mail systems store spoken messages. They require no specialized 
terminal except a push button telephone set (44). 
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TABLE 2.1. MAIL SYSTEMS 

1. Postal and hybrid mail 

"postal and courier, Generation 1 Electronic Mail System 
*Generation 2 Electronic Mail System 

2. Conventional electronic mail 

•telex, TWX 
*analog facsimile 
*store-and-forward message switching 

3. Telematic systems 

*Teletex 
'digital facsimile 
*mixed-mode Teletex/digital facsimile 
*interactive videotex 

4. Non-standardized new electronic mail 

*communicating word processor, personal computer 
*computer-based message system (CBMS) 
*voice mail 

2.3 MESSAGE HANDLING SYSTEMS 

2.3.1 CCITT message-handling functional model 

A mail system typically provides a service for the transfer of mail items, 
which are defined as messages if they contain information. The develop-
menls in mail systems show a movement toward fully electronic, compu-
terized systems with computer-based terminal equipment connected to them. 
In a way the function of the computerized mail system remains message 
transfer, but the facilities to handle the message, i.e. to transfer, store, and 
process the message, are increasingly more sophisticated. In particular, a new 
conceptual framework is needed to define the functions and basic architec­
ture involved in electronic mail systems. First we need a clear understanding 
of the relationships between message on the one hand, and data and 
information on the other. 
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Three levels of communication problems 

Figure 2.2 is a schematic diagram of a communication system (45). The 
transmitter and receiver are the same as the DCE, and the information source 
and destination are comparable with the DTE. The channel is the medium 
used to transmit the signals from transmitter to receiver; for the purpose of 
this discussion, one may view the channel as the intermediate (tele-)com-
munication system (see Figure 2.1). It is indifferent whether the channel is 
switched or not, as long as there is a permanent or virtual circuit between 
transmitter and receiver. 

FIGURE 2.2 SCHEMATIC DIAGRAM OF A COMMUNICATION 
SYSTEM 

Information 
source 

Transmitter Noise 

: level c 

level a regj| Q technical level 

level b F™ ~~] semantic level 

level c [ zd effectiveness level 

The problem of communication -following the scheme of Figure 2.2- is how 
the information source can affect the information state at the destination. 
According to Weaver (1963) (46), this problem can be analysed on three 
levels: 

at the technical level: how accurately can the symbols of communication 
be transmitted? 
at the semantic level: how precisely do the transmitted symbols convey 
the desired meaning? 
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at the effectiveness level: how effectively does the received meaning 
affect conduct in the desired way? 

A 'message' can be viewed either from a communication point of view (the 
technical level) or from an application point of view (the semantic and 
effectiveness levels). This leads to different definitions. 

According to Shannon (1948) (47), 'the fundamental problem of commun-
ications is that of reproducing at one point either exactly or approximately a 
message selected at another point. Frequently the messages have meaning; 
that is they refer to or are correlated according to some system with certain 
physical or conceptual entities. These semantic aspects of communication are 
irrelevant to the engineering problem'. 

Relative to the view of Shannon, telecommunications is a system for reliable 
message transfer. A message is defined as a sequence of symbols that have 
been selected from a pre-defined set (for instance a character set). Shannon 
defines information as a measure of one's freedom of choice when one 
selects a message. In its simplest form, the amount of information of a 
message is measured as a Markoff process of repeated choices from a set of 
options. This set of options should be an exhaustive enumeration of the 
available possibilities, while each option excludes the other. The probability 
of selecting a certain sequence (i.e. a set of choices in time order) represents 
a certain amount of information, or a message. From an engineering point of 
view, the design of the communication system must be such that it can 
handle each message that the source can produce (48). 

A concise definition of a 'message' is one by Wiener (1948, 1961) (49): 'the 
message is a discrete or continuous sequence of measurable events distributed 
in time'. Wiener relates message to automata: the coupling of automated 
systems to the external world is not only a matter of energy exchange, but 
also of incoming messages and of the actions of outgoing messages (50). As 
part of a control system, messages must be stored so that they can be released 
in a timed manner (51). In other words: a message is not an isolated unit, but 
a means to an end that is determined by its lock in time. 

Ackoff and Emery (1972) (52) define message as 'a set of one or more signs 
mtended by its producer to produce a response either in another or in 
himself'. According to Ackoff and Emery, communication only takes place 
when a message produced by a sender produces a change in one or more of 
the parameters of the receiver's state. Both sender and receiver must have 
choice as well as purpose (53): a message must have a desired or non-desired 
effect, or it is no message. 

Because of the use of formalized information processing systems as commun­
ication entities, an orientation on 'message' as 'meaningful data' is neces-
sary. Increasingly the higher levels of the communication problem form the 
bottlenecks for the overall design of a communication system. When human 
beings are the immediate user of the communication system, the semantic 
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and efficiency problems are solved via natural language and the memorizing 
of past communications. The natural language provides the means to assign 
meaning to data (defined as in section 1.1); and via the use of memory, past 
relations can be recalled and associations to shared knowledge can be made 
(i.e the referencing to a declarative knowledge base). Because the inter-
pretation of the data is performed by human beings, it is sufficiënt to have a 
'technical' knowledge of the characteristics of the signals in order to bc able 
to design the communication system. For instance, the analog telephone 
system has been designed for transmission of voice signals on the basis of 3.4 
kHz bandwidth as an acceptable quality level for the reproduction of human 
speech: the availability of a technical infrastructure was adequate, the users 
took care of the common understanding of the data transferred from one 
point to another via the network. 

The fact that computers are the direct user of the communication system, is 
not an immediate problem for the technical infrastructure that transfers 
signals from one point to another. The main bottlenecks are the incompat-
ibilities at the higher levels, i.e. the interpretation of the received messages. 
In the case of computer communications, it is insufficiënt to transfer a 
message as a 'sequence of probable options from a defined set': agreements 
on the semantics are necessary so that the message may act as a control 
mechanism (Wiener), or as response producer (Ackoff and Emery). The issue 
is not as simple as redefining the set of options from which a message can be 
composed: like human communication, flexibility is needed with respect to 
the meaning assigned to symbols. It must be possible to adapt during the 
communication session, and moreover it must be possible to maintain a 
selective memory with respect to communications for subsequent use (54). 

A general architecture: Open Systems Interconnection 

The above realization that formalized information systems require detailed 
agreements on semantics and effectiveness, led to the development of an 
architectural design for 'Open Systems Interconnection' (55). The three-level 
problem of communication has been split into seven layers in an hiërarchie-
al order: 

layers 1-3 are network oriented layers with the aim to provide data 
transfer service to the higher layers, in such a way that the syntax of the 
transmitted symbols are independent of the underlying physical media; 
layers 4-6 are service oriented layers with the airn to provide commun­
ication service to the application layer, in such a way that the semantics 
of the transmitted symbols are independent of the syntax; 
layer 7 embodies the application of systems interconnection, i.e. the 
effectiveness of communications, or, according to Ackoff and Emery 
(56), the pragmatics of communication that considers the relationship 
between the 'sign' and the response. 

One of the main difficulties of the architecture is to segregate the various 
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layers and to group the common functions. In particular layer 4, the 
grouping of network-independent transport functions, and layer 7, the 
grouping of communication service-independent applications, constitute 
complicated boundary definitions. 

CCITT Message Handling System 

CCITT has defined message-handling as a function on the application layer. 
It forms one of the first specifications of a user system that is part of the 
application layer in accordance with the OSI model (57). A Message Handling 
System (MHS) is defined by CCITT as the collectivity of user processing 
equipment, referred to as User Agent (UA), and Message Transfer Agents 
(MTA) (58). A related number of MTA's constitute a Message Transfer 
System (MTS), which provides the following types of services (59): 

1. interacting with originating UA's via the submission dialogue; 
2. relaying messages to adjacent MTA's based upon recipiënt dèsignations 

and the networking plan; 
3. interacting with the recipiënt UA's via the delivery dialogue. 

The MTS is the interconnection of distributed systems on the level of 
message transfer, called the Message Transfer Layer (MTL). The MTL is the 
conceptual boundary between the application layer and the lower-level 
communication layers. lts position is on the lowest part of the application 
layer. Note that layers are a conceptual grouping together of similar funct­
ions of distributed systems. 

In this layered model other application functions are positioned on top of the 
MTL. As of October 1984 CCITT has defined the Interpersonal Messaging 
service (IPM) -or User Agent Layer (UAL)- for the relaying of messages for 
human end-users. The MTS functionality, however, extends beyond that of 
interpersonal messaging. It should be remembered that the IPM services are 
hmited in respect to group communications possibilities. 

A detail examination of the variety of message handling facilities and the 
Open Sytems Interconnection / Message Handling Systems model is given in 
the appendix. Let me emphasize that in view of current and future develop-
ments, message handling should not be seen in the restricted sense of store-
and-forward electronic mail services: it forms the critical boundary between 
user data transfer and information transfer from the point of view of 
application and effectiveness. This is schematically indicated in Figure 2.2. 
While earlier mail systems, in particular the conventional postal system, 
dehvered a service for message transfer with no relevance to the application, 
the newer systems will provide message handling facilities, that will have a 
bearing on the application data. 

X.400 introduces a functional model of the MHS that should be applicable to 
a variety of physical and organizational configurations. The next sections 
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discuss which services should be provided in a public message-handling 
environment in order that a global transfer of messages between different 
configurations is possible. In the first place, these are directory services 
which wil] become more important in proportion to the growth and variety 
of 'open' systems. Secondly, services are necessary for the factual transfer of 
messages, in particular access, interworking, conversion, message storage and 
message processing. 

2.3.2 Directory services 

If formalized information systems are the users of the message handling 
system, the directory is not only a means to find the access number of 
another communication entity, but also the information base to find the 
commonality of communication capabilities. 

First, the directory service enables one to identify the other party. The 
variety in message handling systems and the different conventions for 
naming and addressing, will make the compiling and maintenance of a public 
directory a formidable task. 

The updating of the public directory will be a continuous effort of process­
ing the mutations of various directory systems. This may lead to adistributed 
directory management system in such a way that every private MTA has an 
associated Directory Service Agent (DSA), to which all relevant information 
from the other directory systems must be copied, under the management of 
the overall public directory. 

Second, the directory services will include information on the type of 
messages (at presentation layer and/or application layer) and the method to 
obtain access to private or specific public systems (60). 

Two more types of services relate to the directory. First, the directory can be 
seen as a means to control access and to provide specific facilities for 
security. Second, it may provide domain management services and con-
formance testing services. 

Access authorization and security services relate to (61): 

key management for access authorization, including verification of 
sender and receiver identity, terminal identity and Iocation, resource and 
cost allocation; 
secure transfer and storage of messages (message authentication, trans-
mission error detection/correction, data encryption, fail-safe message 
storage, verification and maintainance of message identity, such as 
conversion protection); 
maintaining system integrity (secrecy of messages, program control, 
protection against fraud, mutilation or loss of information, e tc) . 
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Domain management services refer to management facilities of a closed user 
group within a public domain. The user group is the authority for naming 
and access management, deciding on message processing facilities, cost 
allocation and the quality of service. 

Finally, the more complicated the applications, the more urgent are services 
for conformance testing. 

2.3.3 Public message-handling services 

Acknowledging that users may be formalized information systems, the 
facilities for message transfer e.xtend beyond those of straightforward data 
transfer. Facilities are necessary that ensure that the messages can be 
interpreted by the reciever systems. In addition the public domain should be 
able to deal with a variety of both 'intelligent' and 'non-intelligent' user 
systems. 

Access, interworking and conversion 

Public domain facilities for access, interworking and conversion include: 

uniform access to public networks; 'transparent' interworking among 
these networks, including the use of PSTN as access network to CSPDN 
and PSPDN; interworking between CSPDN and PSPDN; interworking 
with foreign public networks; 
access to, and interworking with traditional services, i.e. post, te-
lex/TWX, and analog facsimile. This requires specific conversion facilit­
ies, i.e. for telematic services and non-standardized new electronic mail 
services, see Figure 2.3; 
The interworking with Generation 2 EMS, i.e. the delivery of electronic 
messages independent of their origination, is needed for most of the mail 
technologies and requires distributed printing and enveloping facilities, 
in a similar way to post office decentralization (62). 
As far as interworking with telex/TWX is concerned, this is mandatory 
in the Teletex Recommendations (63) while some major operators of 
public CBMS systems automatically deliver telex/TWX messages to and 
from the subscriber's mailbox (64). 
specific interworking and conversion between public networks and 
communicating word processor/ personal computer, and CBMS. The 
latter will usualiy support 'Teletype', using ASCII character coding 
(IA5), and speeds at 50-300/1200 bps, full duplex modes (65). 
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FIGURE 2.3 INTERWORKING AND CONVERSION OF MAIL SYSTEMS 
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- - notapplicable 

1) character coding most commonly used is ASCII (IA5) at 50-300/1200 bps full duplex 

Message transfer and gateway services 

A public service is needed for message transfer between private and public 
domains, as well as for connecting two or more private domains via the 
public domain. The Reliable Transfer Service (RTS), defined in X.411, 
enables the routing of messages on store-and-forward basis between various 
management domains (MD's) (66). It has been defined in such a way that 
other services can easily make use of it without major constraints on the 
semantics of the bitstrings. All types of UA's can access or be accessed via 
the MTS. 

Three types of message transfer services in the public domain are (67): 

RTS based on interconnected, public MTA's, and which can use the 
various public networks in a 'transparent' way for the connected private 
domain UA's; access to this service should be possible for private UA's 
as well as private MTA's; 
gateway services for private MTA's in such a way that 'transparent' end-
to-end transport is possible between two or more private MTA's crossing 
the public domain (68); 
gateway services between two or more public MTA's of different 
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Management Domains, i.e. the national and international relaying of 
messages. 

Basic electronic mail (UA) 

A basic interpersonal messaging service is needed in the public domain, 
either for individuals to use or for closed user groups that wish to operate a 
UA service via public facilities. Note that such a service is similar to a CBMS 
service. A package of facilities has been given in Table 2.2 (69), 

In addition a public voice mail system coupled to a data base can importantly 
enhance the ability to use the public CBMS, e.g. via speech output of text 
messages, voice annotation to messages and voice response systems (70). 

Speciaüzed services 

Basic message-handling services are communication-oriented and faciJitate 
message transport; specialized message-handling services are application-
oriented, aiming to enable message processing. Our discussion of value-
added services has shown that resource-sharing is the essential purpose of 
message-handling based networks. This may lead to very specific services, 
which are not always offered non-discriminatorily to the public, but for 
whtch a public system should provide the necessary support functions. These 
services cover (71); 

access to public and private data bases; 
forms processing support, i.e. for purchasing, banking, shipping or other 
types of transactions; 
decision support services for specific branches, i.e. for logistics, trade, 
energy management, cash management; 
interconnection of different office automation systems through the 
public domain. 

TABLE 2.2 PUBLIC USER AGENT FACILITIES 
(INTERPERSONAL MESSAGING) 

I. Message send 
addressing user identification 

copy (cc , bcc , copy to file) 
directories 
multiple addressing 
distribution Iists 
bulletin boards 

delivery acknowledge receipt 
obsoletion/withdraw 
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reply requested 
auto-/forced delivery 
message waiting indicator 
delivery priority 
deferred 
private 
periodic 

2. Message compose 
basic editor 

optional editor 

forms handling 

character input and insert 
delete character, word, line 
line feed/continuous typing 
f uil screen 
search/replace 
spelling 
connected software package 
off-line word processor/ personal computer 
form set-up and definition 
forms transfer 
forms processing 

3. Message reading 
scanning 

disposition 

user identification 
scan lines on name/ address/ date/ subject 
message read 
auto reply form 
forward plus comment 
delete/ delete back-up 
file 

4. Filing and retrieval 
file input 

retrieval 

messages/ text 
file labelling 
cross file search 
retrieve on sender name 
retrieve on address field 
retrieve on copy field 
retrieve on subject, combination of various 
subjects 
retrieve on date, between dates, before/after 
dates 
retrieve on message number 

access to data bases 

Source: Vervest (1985) 

2.4 OSI/MHS AS TECHNOLOGICAL TRAJECTORY 

2.4.1 Communications and meaning 

The question now arises whether OSI/MHS will act as a new technological 
trajectory, i.e. as an autonomous route for technical change. This question is 
difficult to answer in view o^ the early stage of development, but some 
comments can be made. 

First, as explained in the Introduction and the foregoing sections of this 
chapter, the concept of the 'eiectronic mailbox' is definitely different from 
previous designs of eiectronic mail systems. It raised uncertainty as to the 
definition of 'eiectronic mail' itself, as well as to the arrangement of 
telecommunication systems to provide eiectronic mail services. 

The development of the first experimental eiectronic mailbox system (as part 
of Arpanet) was more the result of an idea put into practice than one of 
careful scientific analysis and planning of R&D efforts (72). However, after 
the idea was proven, it could only result in success if a number of other 
conditions were met. In particular, a paradigm had to be developed for the 
connection of computer systems with each other via tele-communication 
networks in such a way that 'meaningful communication' between these 
systems was possible. It is for this reason that the OSI Basic Reference Model 
was a pre-requisite for progress. It laid down a common basis for the design 
of 'open1 computerized information systems. Within this context 'openness' 
refers to the mutual recognition of the applicable standards; it does not imply 
any particular system implementation, technology, or means of interconneet-
ion (73). 

Following the same methodology, CCITT developed the MHS functional 
model. The two models together, of which the MHS model is a specific 
elaboration of the OSI model, constitute the terms of reference for the future 
development of mail systems. While the specification work on OSI/MHS is 
stil] ongoing, the first systems have been built which are supposed to comply 
with the model requirements (74). It seems that OSI/MHS is leading the way 
of technical advance in messaging systems (see also section 4.3). 

The basic ideas of OSI/MHS as a new path for technical change may be 
summarized as follows: 

1. a user of a telecommunication system, i.e. a communication entity, is 
seen as a formalized system capable of information processing and/or 
information transfer; the fact that a human being is the end-user of this 
system is irrelevant to the construction of the technical means for system 
interconnection; 

2. the interests of each communication entity are represented via a User 
Agent (UA) which is the formalized domain for the management of user 
messages; 
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3. the distributïon of messages is performed via a Message Transfer System 
(MTS), which acts as a boundary between application processes and the 
lower-layer (technical) facilities and services for telecommunications; 

4. a message can be anything which has relevance to the application 
processes; from the application point oi' view, the integrity of the 
message should be maintained, but this does not prohibit message 
processing for the purpose of message transfer. 

The above 'rules' should ensure that distributed information systems can 
cooperate with the common (distributed) task to provide 'meaning' to the 
human end-user, i.e. the timely delivery of appropriate information. 
However, what does 'information' mean within this context? It should be 
recognized that at the highest layer of communications, information has a 
different definition than the one applied by Shannon. From an application 
point of view, information deals with the effectiveness of the message, i.e. 
its useability to determine the course of action of the receiver. 

Shannon defines information as (75): 

H = - SUM p(i)* log p(i) [4] 

where H = degree of information (of a discrete source) 
p(i) = probability for selecting message i 
n = total number of available messages 

H is an expression for the degree of freedom of an information source when 
selecting a message from a defined set n. The definition of the set of 
available messages, however, is the focus of interest of behavioral scientists, 
such as Ackoff (1958) (76) and Watzlawick (1967) (77). Communication is 
determined by a meta-relation between communication parties, that determ-
ines the significance of symbols which are communicated between the two 
parties, according to Watzlawick (78). 

Ackoff (1958) (79) quantifies information as a measure of the information 
state of the receiving party. Information is measured as the receiver's 
freedom of choice to determine the 'course of action'. A message contains 
information to the extent that it can change the state of the recipient's course 
of action. The available number of courses of action, and the Ijkelihood of 
choosing a certain course, determines the degree of information (80): 

A = n/2 * SUM P(i) - l /n [5] 

where A = degree of freedom of choice 
p(i) = probability of state i 
n - number of states 
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As has been analyzed by Galjaard (1979) (81), the information concepts of 
Ackoff and Shannon are fundamentally different. Shannon's H is a measure 
for the information content of a message: a high value of H means that there 
is a low degree of freedom, or choice, of the recipiënt. Thus A would have a 
low value (82). The relation is not this easy, however. A is a measure for the 
information state of the receiver: it relates to the meaning that is assigned to 
a message by the receiver, rather than to the intents of the sender. 

With the advent of computers Ackoff's concept is increasingly important. 
Open systems interconnection will require that machines can communicate 
more intelligently, i.e. by building a-priori associations with each other and 
by exchanging the knowledge states of each machine (83). The more 
applications are distributed over separate systems, the more difficult it will 
be to manage the system within an OSI environment without explicit 
management of associations between application-entities. It is this aspect of 
system interconnection which has not been dealt with by the current 
specifications of OSI/MHS (84). 

Figure 2.4 gives the OSI environment for distributed user applications. One 
application process transfers information to another via application entities, 
which use other services through their common access point. OSI distin-
guishes between Common Application Service Elements (CASE) and Specific 
Application Service Elements (SASE). The first provide the capabilities 
required by application processes for information transfer independent of 
the nature of the application (e.g. setting up an association between applica­
tion processes, terminating an association). Specific Application Service 
Elements provide information transfer capabilities (e.g. file transfer, data 
base access, job transfer) or capabilities to satisfy the needs of a particular 
application process (e.g. banking, shipping, logistics). The User Element 
(UE) represents the capabilities needed to interface the remainder of the 
application process to the application layer service elements (85). 

In order to have the two application processes of system A and system B 
interact, i.e. to act and react to each other's behavior, an association must be 
established. This is what some scholars of OSI refer to as the application 
context (86). The effectiveness of highly interactive systems will largely be 
determined by the speed and nature of building and maintaining the 
associations. The use of a memory is needed in this process so that 
associations can be stored. 

The management of system memories is necessary for the management of 
system interconnection at the application level. For the same reasons this can 
affect interconnection at the lower levels of the OSI model. Memory is not 
nessarily a function at application level (87). OSI memory must be seen as a 
kind of expert system (88) capable of building, maintaining and applying 
information in a communications context. 

Meaningful communications requires that the information states of commun­
ications partners are exchanged. For the same reason as OSI has been con-
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FIGURE 2.4 INTERCONNECTION OF DISTRIBUTED APPLICATION 
PROCESSES IN OSI ENVIRONMENT 
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legend UE = user element 
SASE = specific application service elements 
CASE = common application service elements 
SAP = service access protocol 

ceived, we need a model to signify information states; in this way 'open' 
systems can adapt to one another before, during, or after the communications 
session. 

Adaptivity is essential for meaningful communications as is connectivity. It 
determines in which way network communications can result in effective 
access to information. Computer networks can share data among different 
systems; data can be transferred, stored and processed as a single network 
resource. But the essence for the network user is the implementation of data 
for the application: this is what produces information. For this reason we 
need a model to represent knowledge in information networks in a way 
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which is independent of the application. 

2.4.2 Developments in system technology 

The foregoing section looked at the scientific basis of OSI/MHS; another 
viewpoint is the immediate effects on technological developments itself. 
Table 2.3. shows an outline of the key technologies involved. It should be 
kept in mind that OSI/MHS is specified in terms of system facilities; it is not 
a particular technology, but part of an overall system. 

Table 2.3 KEY TECHNOLOGIES 

1. Public communication networks 
- MH facilities integrated in central office equipment 
- distributed message communications; X.400 networking 
- gateways for private systems 
- international gateways 
- X.400 adaptive network routing mechanisms 
- global directory systems 
- access systems to distributed (public) data bases 
- access systems to (public) transactional systems 
- public key systems; privacy and integrity systems 

2. Private communication networks 
- MH facilities integrated in PBX 
- MH servers for LAN's 
- global MH systems for WAN's; X.400 networking 
- MH integration in EDP systems 
- office document handling processors 
- message processors for manufacturing, logistics, etc. 
- company directory systems 
- private gateways 

3. Inter-organizational networks 
- MH system for inter-organizational transactions 
- forms processors 
- private-to-private, private-to-public gateways 
- access systems to private data bases 
- X.400 adaptive routing systems 
- inter-company directory systems 

4. Message management systems 
- MTA/ message switching systems 
- access, interworking and conversion systems 
- maintenance and operational control systems 
- VA/CBMS 
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- IPM, Pc processing systems (see section A.2.3) 
- directory systems 
- control & certification equipment 

5. Workstations 
- compound document processors 
- integrated office terminals 
- portable terminals 
- home terminals 
- modular message handling devices 
- dedicated user interface modules for MH 

Source: Expert discussions 

The importance of OSI/MHS as a system technology is particularly relevant 
for the arrangement of the telecommunication networks. The message-
handling functional model requires that different networks are interconnec-
ted in order to offer a Reliable Transfer Service independent of the underly-
ing telecommunication means. 

Figure 2.5 shows, as an important example, the configuration of the fac­
simile communication network (FCN) in Japan (89). FCN utilizes both analog 
and digital paths which have been rearranged from the available PSTN and 
PDN to provide dedicated facilities for facsimile transmission. 

In future, complicated network arrangements are necessary to interconnect 
the different mail systems as part of an all-encompassing message-handling 
system. The different networks are used as the means of transport for 
different forms of mail while the overall compatibility is maintained in 
separate message handling facilities. 
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FIGURE 2.5 CONFIGURATION OF THE FACSIMILE 
COMMUNICATION NETWORK (FCN) IN JAPAN 
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STOC: Facsimile Storageand Conversion system 
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Source: Nlppon Telegraph S Telephone Publn 
CorporallonlNTT). 1985 
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CHAPTER 3. 

INTRODUCTION OF NEW MAIL SYSTEMS 

3.1 FROM INVENTION TO PRACTICAL USE 

Network-independent user services 

The new developments in electronic mail have a strong technological bias, as 
was explained in Chapter 2. One of the remarkable points is that, because of 
the process of computerization and digitization of information handling, the 
telecommunication networks become independent of the type of information 
which they carry. A great number of new services become possible via the 
same technical telecommunication network. For instance, after the introduc-
tion of the telex service facilities by means of the telephone network, a 
dedicated telex network became necessary (i.e. specific switching facilities 
were needed: transmission facilities are mostly shared among different 
telecommunication services) (1). In future, however, new services will be 
offered without the resulting impact on the concurrent services of that 
network, nor will the optimization of service operation lead to dedication of 
the network to that service. 

The multiplicity of services via a common network requires new arrange-
ments with respect to the definition and inter-operability of services. 
Particularly important for this study are the tele-information services: these 
services use telecommunications for the transfer of data, but, as argued in 
Chapter 1, they include conventions with respect to the meaning assigned to 
that data, i.e. with respect to the information content of data. A certain 
degree of inter-operation via a common network of the tele-information 
services will be desirable. This should be done in such a way that the services 
with common conventions as to the interpretation of data are compatible and 
can work together. 

Because of this cooperation of tele-information services, electronic mail has 
been defined as a specific pattern of data transfer in the form of a message. 
Common facilities such as those mentioned in paragraphs 2.3.2 and 2.3.3, 
enable information, packaged in a 'message', to be transferred independent 
of the telecommunication means being used. 

Assessment of the role of the user 

These new developments in telecommunications -specifically with respect to 
electronic mail and message handling- make it particularly difficult to assess 
the role of the human user in the innovation process. In past developments of 
new telecommunication services, the human being in general played an 
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immediate role for the development of that new service: he determined the 
immediate appiications and the ease of using the service. On that basis the 
technical infrastructure was developed. For instance, the telephone service 
was the result of a proven concept of voice communications over a distance; 
as technology progressed, more sophisticated transmission and switching 
facilities were developed which offered a higher degree of service (e.g. user 
dialling, automatic call set-up, higher speech quality) but the voice com-
munication by the human user remained the guiding post for the technical 
development of the telephone system (2). 

This role of the user is changing. The information needs and information-
handling behaviour of the human being will remain a critical factor for the 
determination of communication demand, but the technical infrastructure 
for communications will have to support a multiplicity of information-
handling functions that go far beyond those of the human being. The latter 
will interface to the telecommunication system with a terminal that is far 
more intelligent than the ordinary telephone handset. For instance, the use of 
a communicating personal computer for the handling of information will 
make the physical location of the data irrelevant to the user application, i.e. 
data may reside on the personal computer or on the network, or both; the 
operating system should shield on-line or off-line activities from the 
application processes. This leads to different requirements as to the design of 
the telecommunication system, in particular with respect to the added-value 
of electronic message transfer. The user will increasingly become dependent 
upon these facilities to add value to the message. 

The foregoing developments complicate the introduction of new mail sys-
tems. A 'total systems design' is needed in which a variety of user needs for 
the handling of information (often not well-defined) should be accommodat-
ed. Let me briefly summarize these points as follows: 

1. re-arrangement of networks - the technical organization of a new mail 
system (i.e. the intermediate telecommunication system, or systems, and 
the user systems) should support a multiplicity of information-handling 
functions. On the one hand the availability of networks and user 
terminals will facilitate the introduction of new mail systems; on the 
other hand the variety in networks and terminals will lead to problems in 
system management in order to guarantee 'reliable message transfer'; 

2. integration of information-handling functions - the appiications of 
message transfer are to a far greater extent than before, integrated with 
other information-handling functions, such as processing and storage; 

3. user added-value ~ from the point of view of the human end-user, the 
ability to add value to the electronic message, such as for improved 
group communications or faster access to data bases, will be more 
important than message transfer itself. Individuals will be dependent on 
the availability of such facilities. 

SS 

Intra- and inter-organizational appiications 

The interrelatedness of network re-arrangement, the integration of infor­
mation-handling functions, and user added-value, require that certain con-
ditions are met before large-scale adoption of new mail technologies and 
systems can take place. In essence there are two development paths: first, the 
new mail systems can be introduced for intra-organïzational appl-cations. In 
this case the large organization will take the lead. Second, new mail systems 
can be introduced for inter-organizational appiications; in this case, service 
providers may take the lead. 

There are some strong arguments in favour of the large organization as the 
leading force for the adoption and continued development of new mail 
systems: 

the large organization has a substantial need of communications; for 
instance, Mackintosh (1978) (3) showed that 5% of the leading business 
establishments in the major countries of Western Europe account for 
61% of total mail volume; 
large organizations have obvious economie benefits for better and more 
efficiënt communications; 
they can afford technical knowledge for tracing new developments and 
have the necessary resources for experiments; 
since internal communications are more important, innovation is less 
dependent on the choices of other organizations; large organizations tend 
to dïsseminate their communications systems and procedures to the 
smaller organizations and individuals that depend on them; 
once innovations start to become adopted, they can spread more easily 
through the organization due to centralization of decision power. 

The ability to monitor technical developments is particularly important. 
Gatekeeping is the communication behaviour of individuals who withhold or 
reshape information that they control as it flows into their system (4). There 
is a strong role for the technology gatekeepers in the innovation process of 
electronic mail. They are the experts who are monitoring the environment of 
technological change; at the time which they believe is appropriate, they will 
pass new information on to their organization. 

Large organization will first use electronic mail as part of their office 
automation programmes (5). Office automation gradually extends its scope 
from the department Ievel toward intra-site communications via local area 
networks. At the same time there is a development toward inter-site and 
corporate systems that integrale different organizational processes (purchas-
ing, manufacturing, logistics, marketing and administration in particular) via 
a company wide area network (see Figure 3.1). 

The development of corporate, and often international, wide area networks 
(WAN) by the large organization adds a new dimension for electronic mail. 
The WAN becomes a company resource for access by non-members of the 
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organization, i.e. for the organization to communicate with its environment 
such as suppliers and customers. The large organization can then provide 
services such as information on products, organizationai procedures or more 
general information; it can also share resources with its environment, like 
electronic mailbox, data bases or data processing/ computer power. Even 
more important, transactions between the organization and the environment 
can be handled electronically and procedures could be imposed upon less 
powerful suppliers and customers. In fact the corporate network can be used 
as a strategie means to increase the competitive strength of the large 
organization. 

Some trends are counterbalancing this possible dominance by the large 
organization. 

1. Telecommunication service providers (PTT's and carriers) are extending 
their communication-oriented services into information processing. 

2. Computer timesharing bureaux are entering networking businesses. 
3. Cooperative leagues and associations of small and medium size com-

panies are seeking a new opportunity to enforce the cooperative struct-
ure among their members via a similar concept as WAN (6). 

This leads to the conceptualization of Value Added Network services (VAN), 
defined as (Butler & Cox, 1984) (7): 

'A value added network service is a service based on a telecommunicat-
ions network by which messages are processed or stored so that some 
value is added to the message as it is transferred from the message 
sender to the message receiver. In addition to the network operator, 
value added network services involve two other categories of participant: 
the service provider, and the service users (or subscribers)'. 

Thus, the kernel of VAN services are electronic mail and message handling 
facilities; this usually narrows down to (8): 

connection of incompatible computer terminals of different manufact-
urers or of different models, by converting protocols, speeds, codes, 
formats and media; 
access to and from a variety of networks and the interlinking of 
different nets ('internetting'); 
concentration of traffic and optimal path selection; error detection/ 
correction, improving reliability and security; 
message routing, storage and processing; 
access to data bases and computer application programs, including 
remote job entry and remote execution of jobs over distributed compu­
ter systems. 

From an organizational/legal point of view, the difference between a wide 
area network and value-added network is the following: in the case of a wide 
area network the network provider, service provider and service user are all 
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FIGURE 3.1 OFFICE AUTOMATION AND VALUE-ADDED 
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parts of the same organization. In a value-added network at least the service 
provider and the service user must be different juridical or organizationai 
entities. It is obvious that a large organization can, depending on regulatory 
issues and organizationai policies, easily extend its wide area network to 
incorporate value-added network services for third parties. 

It will be clear that both intra- and inter-organizational applications will 
play an important role in the future of electronic mail.The leading role of the 
large organization will be discussed in the following section, presenting the 
results of the questionnaire survey among the members of the International 
Communications Association. Following that is an overview of inter-
organizational applications of new mail systems. 
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3.2 INTERNATIONAL COMMUNICATIONS ASSOCIATION 

3.2.1 Change in usage patterns 

Survey method 

The International Communications Association (ICA) is a non-profit making 
professional league of mainly North American telecommunication managers 
(9). A mail questionnaire was issued to the 557 member organizations, of 
which 116 (or 21%) completed the forms. The questions related to: 

introduction plans of new mail technologies (10); 
relative use and change in usage patterns of mail technologies; 
criteria for the introduction of new mail technologies; 
bottlenecks for the introduction in the organization; 
the impact of standards and regulation. 

The ICA sample is not representative of the potential adopter categories of 
new mail systems, but respondents should be viewed as experts in their field. 
The ICA was selected for the experience of American firms with respect to 
new mail systems such as CBMS and voice mail. 

Most respondents (66%) reported a telecommunication manager function 
(11). 

Introduction plans 

Most respondents plan to introducé one or more new mail systems in the 
coming five years as shown in Figure 3.2. At the same time the use of new 
mail systems should increase significantly over the forecast period 1985 
through 1995 (see Figure 3.3). CBMS and voice mail are the most important 
new technologies to be introduced; communicating word processors and 
personal computers seem to be already in use in most cases and are expected 
to grow significantly in usage over the forecast period. 

About 70% of the reported technologies to be introduced falls within the 
category of 'non-standardized new electronic mail'. In general telematic 
systems seem to be less important. 

Substitution 1985-1995 

Figure 3.3 shows the expected change in relative use of mail technologies for 
base years 1985 and 1995 as a percentage of mail volume. The average 
increase over this period will be 74.6% or 5.7% per year on assumption of 
annual linear growth. 
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FIGURE 3.2 INTRODUCTION OF NEW MAIL TECHNOLOGIES 
(ICA SAMPLE) 
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As an indicator for the use of a specific technology or system implementa-
tion, the number of mail items or messages has been taken, because it seems 
a more reliable indicator than the number of users or systems installed (12). 

The following trends are shown: 

1. an overall growth in the use of new mail technologies which are defined 
as new electronic mail (telematic systems and non-standardized new 
electronic mail) as well as Generation 2 EMS. There will be a sharp 
increase from 13.9% in 1985 to 45.9% in 1995, which means a 19.2% 
annual growth on linear basis; 

2. a rapid increase in the use of non-standardized new electronic mail from 
8.4% in 1985 to 32.6% in 1995; voice mail will have the highest growth 
rate (29.8%) while CBMS will be the most important factor overall 
(15.6% of mail volume in 1995). Communications between word process­
or and personal computer will be another important area of growth. 

3. telematic systems are expected to grow at a rate of 17.8% while non-
standardized new electronic mail will grow at 21.1%. Due to the time 
involved in the standardization process, standardized new mail techno-
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FIGURE 3.3a CHANGE IN RELATIVE USE OF MAIL TECHNOLOGY 
1985-1995 (ICA SAMPLE) 
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FIGURE 3.3b CHANGE IN RELATIVE USE OF MAIL TECHNOLOGY 
1985-1995 (ICA SAMPLE) 
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logies obviously will take off later. This delay does not seem to be 
compensated by a higher growth rate. Digital facsimile is best estab-
lished for continued growth; Teletex, mixed-mode Teletex/digital fac­
simile and interactive videotex are still in a beginning phase and are not 
expected to have more than 3.1% of the total mail volume in 1995. 
the use of conventional electronic mail will decrease except for store-
and-forward message switching. The growth of this latter technology 
(annual linear growth rate of 9.6%) is comparable to the newer mail 
technologies; it supports the view that telecommunication managers 
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FIGURE 3.3c CHANGE IN RELATIVE USE OF MAIL TECHNOLOGY 
1985-1995 (ICA SAMPLE) 

CONVENTIONAL MAIL SYSTEMS AND HYBRID MAIL 

Source: ICA Questionnaire Survey April/May 1985 

anticipate some major innovations in S&F message switching. For 
instance, the technology could be integrated with CBMS in order to 
provide a 'reliable message transfer service' as defined by the MHS 
model. Telex, TWX and analog facsimile wil! decrease in absolute 
figures during the study period. 
there will be a moderate increase of approximately 1% per year in the 
use of mail oriented services. However, the proportional share of total 
mail volume is likely to decrease from 73.6% in 1985 to 46.5% in 1995. 
Traditional postal services will remain about the same in absolute 
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numbers (this does not imply that the content of physical mail will be 
unchanged; application patterns may change dramatically). Hybrid forms 
of postal and electronic mail (Generation 2 EMS including electronic 
input/ physical output) will increase sharply at 12.2% on linear annual 
basis, but seems related to the stable pattern of use of post. Note that 
most investigations assume a 2% overall annual growth for physical and 
hybrid forms of mail (13). 

The responses have considerable Standard deviation from the mean (14): 
probably in most cases there is little reliable data on the current com-
munication flows, nor is there much quantitative assessment about future 
needs. Another important factor seems to be the expected changes in the use 
of alternative technologies for post in order to cope with the anticipated 
growth of mail volumes. 

The main conclusion from the figures may be that new technologies are to a 
great extent introduced for new applications and new methods of message 
handling, rather than as direct substitution of conventional technology. 

In particular the high growth percentage of non-standardized electronic 
mail, i.e. 21.1%, is interesting. We may assume that the applications of these 
new technologies are related to company internat message handling. In that 
case standardization can be handled within the company itself. 

The use of non-standardized new electronic mail in 1995 is directly proport­
ional to the expected growth in mail volume, whereas the reverse is true for 
telematic systems (15). 

Projection of take-over time 

A theoretical projection of the take-over time as defined by the Fisher-Pry 
model can be made by taking the years 1985 and 1995 as baseyears (16). The 
fractional rates of substitution for 1985 and 1995 are 13.9 and 45.9 respec-
tively. Thus take-over point t(0) (see section 1.2.1) can be calculated as 1996 
and the take-over time is 26 years. The substitution curve on semilog scale 
has a linear form as shown in Figure 3.4. 

Fisher-Pry do not take into account the effects of absolute growth. Figure 
3.4 shows the possible effect of growth: the upper boundary of the substitu­
tion curve is not a horizontal asymptote but rather a curved upper line. This 
results in a delay of substitution; t(0) would become 2002 and take-over time 
is 41 years (17). 

Figure 3.4 also gives the substitution curves for (18): 

Generation 2 EMS (incl. electronic input) for postal and courier mail and 
Generation 1 EMS; 
new electronic mail for conventional electronic mail. 
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FIGURE 3.4 PROJECTED SUBSTITUTION OF MAIL TECHNOLOGY 
(ON BASIS OF DATA FROM ICA SAMPLE) 
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The actual substitution can only be computed when more accurate data are 
gathered that encompass more potential adopter categories (19). However it 
should be remembered that substitution assumes competition between dif­
ferent methods of satisfying a specific need under more or less stable 
conditions of demand. The theory has difficulty in accommodating a change 
of need and demand factors. This change is currently being experienced in 
most organizations with relation to communication and information manage­
ment. ° 

Moreover, substitution theory does not account for the motives of early 
adopters and the conditions for change in user behaviour. The experience 
with new means of communication is still very limited. Many organizations 
have difficulty in assessing the utility of new means of communication and 
estabhshing their information management policies. 

fhe impact of innovativeness 

Following the classification of innovator groups by Rogers, respondents have 
been subdivided on the basis of the relative use of new mail technologies in 
1985 and 1995(20). Rogers takes the date of first use as the reference point 
or adoption, but in our case the quantity of use seems a more reliable 
measure for innovativeness (21). 

Figure 3.5 shows the distribution of use of new mail technologies for 1985 
and 1995 among the various innovator classes. The use of new mail 
technologies in 1985 and the expected use in 1995 are positively correlated in 
a significant way (Pearson's measure for rank correlation R=+ 55) (221 An 
mterestmg pattern emerges: 

- the use of new mail technologies in 1985 is positively related to the use 
ol non-standardized electronic mail in 1995 (R=+.54); at the same time it 
is highly negatively related to the use of postal/ hybrid mail in 1995 (R= 
-.49); 

- the anticipated increase in mail volume is positively related to the use of 
new electronic mail in 1995 (R=+.19); it is negatively related to the use 
of postal/ hybrid mail in 1985 (R= -.46) while there is a positive 
correlation with the use of conventional electronic mail (R =+24) 
telemat.c systems (R-+.20), and non-standardized new electronic mail 
(R=+.45) in 1985; 

- innovators use significantly less postal/hybnd mail technologies in 1995 
than the others; they also use significantly more non-standardized 
electronic mail technology. 

- of particular interest are the anticipated changes in usage patterns of the 
early majority: they hold a midway position between innovators/ early 
adopters on the one hand, and the late majority/ laggards on the other 
hand with respect to the use of postal/ hybrid mail and non-standardized 
new electronic mail; at the same time they apply more conventional 
electronic mail in 1985 and telematic or standardized electronic mail in 
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FIGURE 3.5. INNOVATIVENESS AND USE OF MAIL TECHNOLOGY 
1985-1995 (ICA SAMPLE) 
(PERCENTAGE OF USE BY RESPONDENT CATEGORIES) 
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1995. 

Obviously the early majority holds an important position in the large-scale 
adoption of a new technology. The actual breakthrough of a new product 
will occur from the moment onwards that the 'early majority' accepts the 
innovation. The finding with respect to the use of mail technology by the 
early majority suggests that standardization is important in a particular stage 
of rnarket development, namely in the transition from introduction to growth 

From the point of view of the product life cycle, the postal system is at the 
peak of its use and will gradually decline; the same applies to telex TWX 
and analog facsimile, although these will suffer more competition fro'm new 
electromc mail systems, and will therefore experience an earlier decline. 

The growth of telematic systems, i.e. standardized new electronic mail is 
strongest for the early majority; within the same time frame the innovat'ors 
and early majority are adopting CBMS and voice mail, as well as extending 
their use of communicating word processors and personal computers The 
larger growth in mail volume which is anticipated by innovators and the 
early majority, may partly account for their relatively earlier adoption of 
new technology. 

Innovativeness, industry and centralization 

Respondents have been classified in the following groups of industry sectors: 

primary industry/ government/ utilities 30% 
manufacturing 4QO/0 
trade/ finance/ services 3o<>/0 

Expectations with respect to the growth in mail volume differ among the 
different industry sectors; the usage patterns are also different. Companies in 
the trade/ finance/ services class expect lower increase in mail volume than 
do the others; they also anticipate the lowest usage of conventional electronic 
mail by 1995. 

Primary industry/ government/ utilities will be the main users of postal and 
hybnd mail by 1995 and will use non-standardized new electronic mail 
systems the least. Statisticalfy significant differences could not be established. 

Centralization, defined as the number of sites, has a weak but positive 
correlation with the increase in mail volume. However, it seems that the 
degree of centralization has little influence on innovativeness. 
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3.2.2 Innovation criteria and bottlenecks 

Reasons and criteria for the introduction of new mail technology 

Figure 3.6 gives the user ratings of various criteria for adopting a new mail 
technology. Adoption is specifically motivated by efficiency of internal and 
interpersonal communications. The compatibility with installed systems is 
also important. The access to internal computer files and the compatibility 
with organizational procedures are rated the least important. 

FIGURE 3.6 CRITERIA FOR ADOPTING NEW MAIL TECHNOLOGY 
(ICA SAMPLE) 
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The reasons for introducing new mail technology, and the bottlenecks that 
users anticipate, have been probed via an open question; the results are given 
in Figure 3.7. A better communications system at lower cost seems to be the 
most important reason for innovation, whereas the organizational resistance 
to change is the most limiting factor. This was not significantly different for 
various industry sectors; nor did we find a significant relation between 
innovativeness and geographic centralization. 

Most of the reasons for introducing a new mail technology, as given in this 
figure, are either need or cost driven. Need factors include orientation 
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3.7 REASONS AND BOTTLENECKS FOR INTRODUCING 
NEW MAIL TECHNOLOGY (ICA SAMPLE) 

REASON (n - 107) % mentioned 

Efficiency/effectiveness/ 
reliability of communications 

Cost reduction 

Productivity/overall 
operational improvement 

* Improvement of information 
fiow/information access 

* Newpossibilities 

* Competitiveadvantage 

* Other 

Organizational/user 
accepiance 

Lack of standards/compatibility 

Financial/cost justification 

Choice and availability of 
equipm ent/s oftware/servïces 

Regulation 

I l I 

— r 

X 
T 

«"'" 50% 100% 

BOTTLENECKS (n = 104) "/.mentioned 

Source: ICA Questionnaire Survey Aprll/May 198S 
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towards effectiveness and reliability of communication, the speed and the 
improvement of information flow and information access. Cost considerat-
ions are specifically expressed in the desire to reduce costs and to improve 
overall operations and productivity. In view of the central role of commun­
ication and information in organizational processes, most of the factors 
mentioned are closely interrelated. 

External factors get considerably less attention: competitive advantage, in-
creased organizational responsiveness and the provision of new services are 
rarely mentioned. 

An orientation towards needs requires an assessment of the organizational 
communication and information flows. Vallee (1984) (24) suggests a pro­
cedure for making communication audits: first the means of communication 
are inventorized, e.g. which means are used, how often per time unit, against 
which costs? The second step is to discriminate communication flows 
between various groups. Once this has been done, the possible application of 
new means for the target group can be assessed by comparing application 
requirements against technical possibilities. 

The role of office automation 

The need for electronic mail is often identified with office automation. The 
most important aspect of an 'automated office', say Uhlig, Farber and Bair 
(1979) (25), is that interactive computer tools are put into the hands of 
individual knowledge workers in the areas in which they are physically 
working. The stand-alone computer environment for dedicated and primarily 
simple tasks is gradually extended towards knowledge tasks. This leads to the 
need of communication means by which knowledge workers may access 
information on a global scale and perform information processing as a 
common resource of the organization. McQuillan (1984) (26) distinguishes 
four trends in the use of electronic mail for office automation and commun­
ication. These are: 

trend 1 - the evolution of a systems architecture to integrate all available 
organizational resources; 

trend 2 - total electronic connectivity so that independent devices are 
interrelated on a worldwide scale; 

trend 3 - evolution of a humane interface to reduce the training and 
educational barriers for users; highly sophisticated knowledge 
representations must bridge the gap between the 'common 
sense' users and the rigid, arbitrary rules and conventions of 
current computer systems; 

trend 4 - office integration that fully integrates electronic mail with 
information processing and file management both within and 
between offices; this will require multi-media communications 
(the exchange of compound-documents) and the automation of 
office procedures via 'active messages'. 
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Whether electronic mail can indeed satisfy specific user needs, depends on 
the critical evaluation of application requirements and the utility factors of 
the technology in question. Each industry sector will have different applicat­
ion requirements; thus the utility of a specific technology will yield different 
results. Many application studies quote the following industry sectors as 
important target users of electronic mail and message handling (27): 

banking/ finance/ insurance 
manufacturing 
government 
distribution trades 
transportation. 

Specific bottlenecks 

A number of bottlenecks which are foreseen with the introduction of new 
mail technology have been Iisted in Figure 3.7. The main bottlenecks are in 
the area of organizational adaptations, user acceptance and standardization. 
Standardization is in the first instance a technical, or supplier-side problem; 
this will be dealt with in the following section as well as Chapter 4. 

1. Organizational and user acceptance 

The acceptance of new mail technology, at the level of the organization as 
well as of the individual user, is given as the most important bottleneck. 
Organizational acceptance may be difficult as application requirements are 
different across organizations and between departments. New systems may be 
incompatible with already installed systems and/or organizational procedures; 
or the degree of change which is required may become too high. For 
instance, the extensive use of CBMS is said to flatten the organizational 
structure (28). 

Individual users may have a negative attitude towards the use of new 
technologies; new systems necessitate the re-training.of users and result in 
divestiture of existing skills. User procedures are difficult and rigid, the 
applications are not integrated and reliability of message delivery and receipt 
are unproven (29). 

The introduction of new technology requires the understanding of user 
attitudes towards change. A phased implementation and extensive education 
seem to be prequisite for successful introduction (30). 

2. Financial bottlenecks 

Users who may want to implement a new mail technology, face a great 
number of choices that will affect the cost structure of their new system. In 
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particular the cost elements of using mail technology are associated with (31): 

system use for message composition, sending, receiving and filing and 
administration 
transmission 
user terminal equipment 
initial expenses such as designing implementation programs, training 
users and project support 

New users may want to minimize the initial expenses and may prefer low 
fixed costs and high variable costs. As their usage increases, they may want 
to increase fixed costs in order to lower the overall costs per message. 
However, 'intangible' tariff structures make such a policy very difficult. 

A strong orientation towards costs often leads to a reluctant attitude for 
adopting new mail technologies. As was indicated by 1DC in the case of 
CBMS and voice mail (1984) (32), cost justification is difficult, but generally 
not a deterrent for expanding the use once the organization has had initially 
positive experience. In the ICA survey financial bottlenecks were mostly 
indicated by the late majority/laggards who were not using new mail 
technologies at the time. 

3. Availability of equipment/ software/ services 

Another important bottleneck is the choice and availability of equipment, 
software and services. Critical for the use of new mail technology is the 
timely availability of a number of key technologies (33). 

There are important bottlenecks in the generation of these key technologies. 
In a survey of developments in the USA (1984) (34) the major problem areas 
were found in Workstation technologies, network message computers, voice 
mail and data communication technology in general. 

Workstation technologies are of specific concern as their penetration will 
ultimately determine the accessibility of electronic mail facilities for the 
individual user. The major shortcomings are in the following areas (35): 

a modular design is needed which can handle compound document 
structures; 
the user interface must be improved significantly, for instance by having 
improved knowledge representation and Iess rigid user procedures; 
communication facilities must be integrated in the operating system of 
the Workstation and allow easier access to and from the network (often 
referred to as the intelligent micro-mainframe link). 

Figure 3.8 shows a sketch of an integrated though modular communications 
terminal, designed for office use. Network message computers are another 
important bottleneck. Most networks are not capable of transferring com-
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FIGURE 3.8 INTEGRATED BUSINESS COMMUNICATIONS TERMINAL 

Courtesy: Philips1 Telecommunicatie Industrie BV 

pound document structures in an economie and efficiënt way or do not 
provide facilities for storage and conversion. Moreover users have subscrip-
tions to a limited number of networks. This necessitates that different 
networks are interconnected and that each of them can be used for different 
purposes. Networks have to be re-arranged to meet user requirements, 
leading to network management problems. 

h shüuld be emphasized that the innovation of workstations and of network 
message computers are interrelated: there will only be an economie basis for 
multi-functional network arrangements if adequate numbers of communicat-
ing workstations are installed. Conversely the Workstation will only be 
installed on the basis of the availabilty of network services. The two 
innovations will therefore be interlocked. 

3.2.3 Viewpoint on standardization and regulation 

One of the main objectives of the ICA questionnaire survey has been to 
investigate the relation between opinions on standardization and regulation 
on the one side, and innovativeness on the other side. To this end a number 
of standardization and regulatory issues have been defined (as given in 
Figure 3.9, 3.10a and 3.10b). The examination of the standards themselves 
and the process of making standards is dealt with in Chapter 4.; the 
discussion of regulatory aspects from a government policy point of view is 
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part of Chapter 5. 

Standardization issues 

The effects of standardization on the introduction of new mail technology 
are far from straightforward. Roughly there are two conflicting views. The 
first viewpoint holds that the possible reach of a new communication system 
should be as extensive as it can be. Standards are therefore an a-priori 
requirement for the acceptance of a new communication system. The second 
viewpoint sees standards as an unnecessary delay of market development; the 
leading manufacturer will establish the Standard as the result of the factual 
acceptance of his product, and not as an a-priori agreement on the applicable 
Standard. 

Standards in the area of electronic mail and message handling can be 
classified with respect to the following issues: 

data communications for access, interworking and conversion of differ­
ent communication networks and services; 
directory and submission/delivery facilities defining the methods and 
procedures for the naming and addressing of communication parties; it 
also concerns the human interface to the system; 
message transfer for the transport of messages over telecommunication 
networks; 
message structures that enable interchange of message formats among 
application processes; 
system administration and management including, among other things, 
the interconnection of different management domains, i e private and 
public systems. 

Figure 3.9 gives the opinions of the ICA respondents as concerns electronic 
mail and message handling standards. The interconnection capabilities be-
tween private and public systems are considered the most important. These 
are foliowed by the message transfer capabilities and addressing and direct­
ory capabilities. A clear pattern does not emerge, but it seems that inter­
connection is parücularly important since it increases the reach of company-
internal mail systems. Decentralized organizations are significantly more 
interested in standards for message transfer (36). 

Some of the most pressing issues for standards from a Western European 
perspective have been identified in a survey on behalf of British Tele-
communications (1984) (37). The findings of that study support the ICA 
resuits with respect to the need of standards. 

108 

FIGURE 3.9 OPINIONS ON STANDARDIZATION (ICA SAMPLE) 

Proposition: 'The widespread use of new mail technology requires 
complete standardization in respect of' -

■ human interface capabililies 

* message structures 

i addressing and 
directory capabiiities 

- data transmission capabilities 

■ message transfer capabilities 

• interconnection capabilities, 
i.e. between private and public 
systems 

Source: ICA Questionnaire Survey April'May 19B5 

Innovativeness and standardization 

The impact of attitudes toward standards is different for the various 
innovator classes. Innovators/ early adopters consider standards issues as 
more important than the other classes; this may be explained by the use of 
non-standardized equipment. This awareness, however, does not lead to a 
choice of standardized equipment in their future plans. It seems that the 
innovator/ early adopter class can draw on experience or other resources to 
resolve the incompatibility issues. 

The early majority views standardization as less important, but they plan the 
introduction of Standard rather than non-standard equipment. Learning 
effects may have led to more foresight on behalf of the early majority. The 
late majority/ laggards score in-between the innovators/ early adopters and 
the early majority with respect to standards: this may be explained by the 
aversion to risks associated with the adoption of non-standard equipment in 
view of the absence of know-how within the organization. 
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Regulatory issues 

Figure 3.10a and 10b give the opinions of the ICA respondents with respect 
to a number of regulatory aspects. The strict regulation of institutional/ 
organizational aspects of communications (the position of traditional service 
providers, third-party traffic over private facilities, tariffs) is resisted. 
However, it should be taken into account that most respondents will have 
given their position from a North American perspective. Deregulation of 
telecommunications in the USA and the divestiture of AT&T will give a 
more liberal attitude. The differences with respect to regulatory aspects in 
Western Europe and Japan are discussed in Chapter 5. 

FIGURE 3.10a OPINIONS ON REGULATION (ICA SAMPLE) 

Proposition: The widespread use of new mail technology requires 
strict regulation in respect of' -

* market positions of traditional 
telecommunication service 
providers 

* possibilities for third-party 
traffic over private 
telecommunication facilities 

* tariffs for public services 

* transborder data f low 

* interconnection of private and 
public systems 

* legal status of electronically 
transmitted documents, e.g. 
protection of copyrights 

* liability for information 
transfer, fraud and mutilation 
of information 

• security of computer systems 

* privacy 

Source: ICA Questionnaire Survey April'May 1985 
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FIGURE 3.10b ROLE OF PUBLIC AGENCIES (ICA SAMPLE) 

Proposition; 

• 'Public agencies should have a 
monopoly to provide (poslal and 
electronic) public mail services' 

• 'Public agencies should provide 
public mail services in equal 
competition wilh private companies' 

Source: ICA Questionnaire Survey April'May 1985 

Important aspects of regulation are found in privacy as well as the security 
of computer systems. 

It may be that, because of the early stage of the use of computer-based 
message exchange, there is a low perception of the possible impact of 
regulatory issues. Users are probably more inclined to support regulation 
once practical use has increased and they have experienced bottlenecks due 
to the lack or inadequacy of regulation. The degree of regulation can be 
viewed as that necessary for reducing user uncertainty with respect to the 
practical use and actual application of new systems. 

Role of public agencies 

Respondents share the position that public agencies should not have a 
monopoly to provide public mail services, but should compete on equal terms 
with private companies (see Figure 3.10b). The possible impact of this is 
discussed in Chapter 5. 

Innovativeness, standardization and regulation (38) 

In the early stage of the development of a new technology, the standardizat­
ion process is still incomplete. It leads to uncertainty on behalf of the user 
with respect to the future value of investments and to risks of incompatibil-
ity when extending the present system and incorporating new applications. 
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The user has -in principle- three alternatives: 

invest in new technology with all risks associated with that choice; 
invest in proven technology that is more or less stable and standardized; 
postpone the investment decision. 

Which course of action will be taken, will depend to a great extent on the 
available resources in the telecommunications and automation departments of 
the organization. Particularly important resources are: financial funds, in-
house expertise, overall know-how in the computer and communications 
disciplines, (including data processing and office automation) and, perhaps 
most important, experience in implementing systems. The organizational 
attitude and the ability to experiment with a complicated new system seem 
prerequisites for innovative behavior. 

Organizational know-how may be the factor explaining the seemingly con-
tradictory behavior of the innovator/ early adopter class. More than the other 
classes, they uttered a positive opinion on standardization and found the lack 
of standards a critical bottleneck. At the same time they anticipate signific-
antly more use of non-standardized new electronic mail by 1995. This can be 
explained by the ability to deal with the problems of incompatibility and 
lack of standards, by internal know-how and expertise. As innovators/ early 
adopters they are well aware of the painful consequences of incompatibil-
ities. This leads to a strong positive attitude toward standardization. 

The early majority, on the contrary, seem to avoid the problems of new 
technology by the introduction of Standard equipment. The late majority/ 
laggards follow a strategy of risk avoidance by postponing investment 
decisions. However, the postponement of investment leads to another risk: 
technological obsolescence of the organizations and the impossibility to catch 
up due to the lack of technical expertise. 

The relation between innovativeness and opinions on regulatory issues could 
not be unravelled in the same way. Standardization seems to affect the 
introduction of new technology in a rather direct way. Regulation on the 
other hand is probably perceived as a general circumstance. It should be 
noted that there is a significant correlation between opinions on standard­
ization and regulation (39). It seems therefore that regulation has an indirect 
impact on innovativeness. 

Moreover, we suspect that new mail systems will first be used for internal 
communications. Regulation will become more important as and when the 
large organizations use the system for external communications. 
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3.3 INTER-ORGANIZATIONAL APPLICATIONS 

3.3.1 The small and medium size company 

The use of new mail systems for communication between different organ­
izations will develop as result of the in-house use by large organizations. On 
the other hand small and medium size companies will have a more pressing 
need for external communications. The personal computer (PC), in com-
bination with the word processor for secretarial tasks, has become a vehicle 
for office automation in the small and medium size company. Office 
automation can be especially productive when the organization has large 
internal resources combined with a low span of control, as seen in many 
large organizations. The small company, however, will usually have a high 
span of control but limited internal resources. As a result, the access to 
external resources is far more pressing for the small firm than it is for the 
large organization. The availability of communication facilities for its equip­
ment, and services for accessing external information, have become critical 
in many cases where small and medium size companies apply personal 
computers (40). 

Computer timesharing bureaux and telecommunication service providers will 
fjnd new opportunities as increasing numbers of personal computers are 
installed. The timesharing bureau evolved during the 1960s at a time in 
which computer power was expensive and centralized in huge mainframes. 
Minicomputer developments during the 1970s deeply affected their business 
of selling space and time on the mainframe. The personal computer will 
provide a new challenge for offering complementary services (the 'intellig­
ent' PC-mainframe link) (41), i.e.: 

increase the capability of the personal computer in terms of remote 
processing power and remote data manipulation 
link two or more machines via networking 
gain access to data bases and remote software 
take advantage of the service bureaux knowledge of specific market 
segments as well as support, training and consulting 
purchase and maintenance of personal computers. 

With regard to the telecommunication service provider, the personal compu­
ter in the small and medium size company signifies grossly distributed 
computer power across their networks. The network services will shift from 
those directed towards use by human beings to intermediary services that 
support computer-mediated (personal computer) communications. Thus tele­
communication services must in future include facilities for sharing re­
sources among distributed systems connected to the networks. 

Communicating personal computers and value-added network services can 
provide a new means for organizing small and independent firms to main-
tain, or improve their competitiveness against the large corporation. This is 
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FIGURE 3.11 PERSONAL COMPUTER COMMUNICATIONS 
AND VALUE-ADDED NETWORK SERVICES 
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Source: Yankee Group (1984) 
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an area where cooperative leagues and associations of the small and medium 
size companies can be active to secure the availability of specialized re­
sources and information. 

3.3.2 Types of value-added services 

Within the context of OSI, the functions of the value-added network are 
located on layers 4 through 7. Three types of value-added network services 
are classified as follows: faciiity-sharing, information-sharing and trans-
act.onal. Note that most value-added network operators will offer a com-
bination of these possibilities and are aimed at specific sectors of industry 

Faciiity-sharing 

A faciiity-sharing value-added network service makes avaiiable network 
taeiht.es, such as computer power, networking capabilities and message 
storage. The basic motivations for faciiity-sharing are the possible economies 
<rt scale and the availability of services at the moment the user needs them 
without heavy initial investments. 

Faciiity-sharing is a basic application of computer networking where the 
computer can be seen as a 'place to park bits in' (43). Most of the value-
added network operators will offer faciiity-sharing. American firms includ-
■ ng ADP, AT&T, Compuserve, EDS, GEISCO, GTE-Telenet, ITT-Dialcom 
The Source, Tymshare and most European PTTs as well as the NTT are 
otlering VAN resource-sharing services of one kind or another (44). 

Information-sharing 

lo The information-sharing, value-added network service offers access te 
information res.ding in the network and which is either proprietary or 
gained via access to third parties. Butler & Cox (1984) (45) distinguish 
belween information-monopoly services, where an organization has secured a 
monopoly, or near monopoly, on valuable information and can sell that 
information via a value-added network service; and information-utility 
services, where organizations in the same business sector use a value-added 
network service to pool and exchange business information. 

An important function of the information-sharing value-added network 
service is the access to remote data bases where the service operator is a 
distributor or an information provider. 

Information-sharing value-added network services can play 
decision support systems. Alter (1980) and Keen (1978) (46) descrïbé a 
decision support system as a computer aided tooi for fac 

a crucial role in 
.. ■,.*,~, (46) describe a 

computer aided tooi for facilitating decision 
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processes (rather than making clerical transactions more efficiënt) specifi-
cally at the managerial level. This is different from traditional electronic data 
processing, which gives Standard reports for decision makers: decision 
support is an active tooi for both decision making and implementation. 

Transactional 

The transactional value-added network services facilitate interorganizational 
processes such as purchasing, physical goods distribution and financial 
transactions. They provide the necessary processing of information for 
effecting transactions between organizations in addition to the exchange of 
information. The information content of many transactions has increased to 
such an extent that enormous cost reductions are expected from electronic 
handling of these transactions (47). Major opportunities are seen in the 
transportation and distribution industries; grocery and retail; insurance and 
banking; hospital supply and government purchases 

The necessary data for electronic transactions are gathered from the involved 
organizations and converted into a standardized electronic form. This re-
quires detailed cooperation among normally competing firms to define the 
data interchange formats, identifiers for the transactions (e.g. uniform article 
codes, transportation codes, bank transaction identifiers) as well as the 
updating procedures of the information and the clearing of the transaction 
itself. 

Figure 3.12 lists the possible types of organizations that would be involved in 
a trade support system. Some of the major problems for the design and 
implementation of transactional value-added network services are: 

the nature, quantity and costs of the information flows among the 
involved parties; 
the invested equipment and the internal procedures and standards of 
each participant; 
the necessary level of standardization and service aspects such as 
availability, reliability and security; 
the participants possible gains and losses using a VAN service and the 
willingness and legal possibilities for cooperating. 

Some conclusions 

It is probable that the introduction of new mail systems will take place both 
as 'he result of the application within company internal communication 
systems, and part of value-added network services, which are shared among 
different user organizations. I have pointed out the need for a 'total systems 
design' in which electronic mail should form part of a communication and 
information plan. The three main issues (re-arrangement of networks, 
integration of information-handling functions, and user added-value) may 
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FIGURE 3.12 PARTICIPANTS OF A TRADE SUPPORT SYSTEM 

TRADE SUPPORT SERVICE 

be better controlled in large organizations, but it is highly dependent on the 
available technical expertise. This expertise should include both the know-
ledge of the technical alternatives as well as the knowledgeto implementnew 
technology as part of organizational systems. The ICA study suggests that, 
even in the case of a large organization, technical expertise may account for 
variations in innovative behavior. This expertise, in computers and com-
munications, including data processing and office automation, is also present 
in telecommunication service providers (PTT's and carriers) and timesharing 
service bureaux. Therefore they are clearly fitted to operate value-added 
network services. From this perspective the small and medium size compan-
ies are likely candidates to introducé new electronic mail systems at an early 
stage. 

According to the ICA study, significant changes in the usage patterns of mail 
systems can be expected in the forthcoming period. CBMS, voice mail, 
communicating personal computers and word processors, and hybrid post-
al/electronic mail, will be important new systems by 1995. Some of the 
newer systems will actually be substitutes for existing systems, such as telex, 
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TWX and analog facsimile. New systems can partially reduce the inefficien-
cies, costs, or inflexibility of conventional systems; more important, they will 
also add new means to deal with the increased need for communication and 
information exchange. The projected take-over times are long and highly 
uncertain in view of the growth in communication needs and the new 
applications. 

One of the most important aspects is the 'engineering' of user added-value. 
Organizational and user acceptance are generally seen as the bottlenecks for 
innovation. The motivation to change current behavior will depend on the 
added-value which the user perceives in relation to the risks. Technical 
expertise, standardization, and readily available equipment, software and 
services, are important facilitators. In this respect value-added network 
services can play a vital role to lower the entry barrier: they offer a test bed 
with low fixed costs, proven equipment, and technical expertise capable of 
solving incompatibility and other problems. 

The continuous guidance of the user in order to change his communication 
and information-handling behavior seems one of the most critical factors in 
the acceptance of new technology. This leads us to the conclusion that user 
innovation -i.e. the user as the actual creator of the innovation- is as 
important as the creation of new technical possibilities. The two are obvi-
ously related to each other, but technology has generally dominated the 
innovation process. In the case of communication and information, however, 
the success of new technologies is determined, by and large, by user-added 
value. It may be for this reason that standardization has a specific role: it 
forms the interface between technical innovation and user innovation by 
guiding new technologies into the market and providing the basis for user 
innovation. 
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NOTES CHAPTER 3 INTRODUCTION OF NEW MAIL SYSTEMS 

(1) Cf. Friedrich (1934); Renton (1954); Freebody (1958); Vervest (1985) p. 
100-101. 

(2) A historical overview of the development in telephony is given in 
Chapuis (1982). The conventional telephone network that is most com-
monly in use, has a number of disadvantages for non-voice communicat-
ions, such as (Kitahara (1983); Vervest and Wissema (1985) p. 13): the 
need of costly modems, limitations in transmission speed to generally 4.8 
kbps, relatively long call-establishment times, and a tariff structure 
which is inadequate for new tele-information services. 

(3) Connell and Galbraith (1982) p. 30-31. 
(4) Cf. Rogers (1983) p. 350-355; Webster and Wind (1972) p. 79-80. 
(5) Cf. IDC (1984); Yankee Group (1982); Vervest and Wissema (1984). 
(6) Cf. value-added network concepts as discussed by Butler Cox Foun­

dation (1984); Link (1983); Technology Analysis Group (1984), Yankee 
Group (1983, 1984). 

(7) Butler Cox Foundation (1984) p. 1; cf. Beesley (1981) p. 3. 
(8) Cf. Vervest and Wissema (1985) p. 33-34. 
(9) Reference is made to the Appendix and Vervest et al. 'The Introduction 

of Electronic Mail - Perspectives for Telecommunication Managers', 
March 1986. 

(10) In the questionnaire the term technology has been used; mail technology 
is defined as a specific way to perform a mailing function, and is 
therefore used as a synonym for 'mail system', as discussed in section 
2.2. 

(1 1) Other functions are: automation/ EDP manager (15%); general manager 
information resources (7%); electronic mail/ telecommunication special­
ist (5%); and administrativc manager (4%). Cf. Vervest et al. (1986). 

(12) See for a discussion of the possible indicators Vervest (1985) p. 83-85. 
(13) Cf. OTA (1982); Blokland and Janssen (1984). The possible effects of 

change in the application patterns of existing systems, because of the 
introduction of new systems, is generally not taken into account, cf. 
OTA (1982). 

(14) Cf. Vervest et al. (1986). 
(15) Pearson's rank correlation R = +.23 for the correlation between growth 

and use of non-standardized mail in 1995; R = -.17 for the correlation 
between growth and the use of Telematics in 1995 (measured at the 5% 
significance level). Cf. Vervest et al. (1986). 

(16) Cf. Fisher and Pry (1971); see also section 1.2.1. 
(17) The Fisher-Pry model without growth is as follows: 

(y) = 2 i o g ( f / d - 0 ) [8] 

See also formulas 2 and 3 of section 1.2.1. 

Adjusting the general model for growth factor (gr) gives: 
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(z) = log 
(f/(l-f)} 

t 
[9] 

vhich can be transformed to: 

(z)= (y)- t*2log(g) [10] 

(y) = logarithmic fractional substitution curve 
(z) = logarithmic fractional substitution curve with growth 
(g) = compound annual increase on basis 1985-1995 
(gr) = growth factor on basis 1985 (gr)= t* log g 

The substitution points t(1985), t(1995), t(0), t(f=0.l), and t(f=0.9) are 
calculated as follows (see for the input figures, Vervest et al., 1985): 

Case 1 - new mail for old mail technology 
g = 1.057 gr = 0.081*dt 

t(1985) 
t(1995) 
a 
t(0) 
t(f=0.1) 
t(f=0.9) 

without growth 

year 

1985 
1995 

-
1996 
1983 
2009 

(18) As indicated in 

f/d-f) 

0.161 
0.848 

-
1. 
0.111 
9. 

note 17: 

(y) 

-2.631 
-0.237 
0.239 
0. 

-3.170 
3.170 

with 

year 

1985 
1995 
-

2002 
1982 
2023 

growth 

(gr) 

0. 
0.810 

-

(z) 

-2.631 
-1.041 
0.159 

-3.170 
3.170 

Case 2 - generation 2 EMS for postal/courier mail 
g = 1.01 gr = 0.014*dt 

t(1985) 
t(1995) 
a 
t(0) 
t(f=0.1) 
t(f=0.9) 

without growth 

year 

1985 
1995 
-

2015 
1994 
2033 

f/U-f) 

0.035 
0.108 

-
1. 
0.111 
9. 

(y) 

-4.837 
-3.219 
0.162 
0. 

-3.170 
3.170 

with 

year 

1985 
1995 
-

2018 
1997 
2041 

growtl 

(gr) 

0. 
0.141 

-

i 

(z) 

-4.837 
-3.360 
0.148 

-3.170 
3.170 
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Case 3 - new electronic mail for conventional electronic mail 
g - 1.134 gr = 0.181»dt 

t(1985) 
t(1995) 
a 
t(0) 
t(f=0.1) 
t(f=0.9) 

without growth 

year 

1985 
1995 
-

1987 
1973 
2001 

f/O-ü (y) 

0.763 -0.389 
3.566 1.834 

0.222 
1. 0. 
0.111 -3.170 
9. 3.170 

with 

year 

1985 
1995 
-

1995 
1 
•> 

growth 

(gr) 

0. 
1.814 
-

(z) 

-0.389 
0.020 
0.040 

-3.170 
3.170 

? The calculated take-over time is irrelevant in view of the low level of 
substitution 

(19) Cf. OTA (1982). 
(20) For each respondent z-scores of the use of new mail technologies have 

been calculated for 1985 and 1995. Note that new mail technologies 
include: 

- generation 2 EMS; 
- Telematic systems (Teletex, digital facsimile, mixed-mode Teletex/-

digital facsimile, and interactive videotex); 
- non-standardized new electronic mail (communicating word processor 

and personal computer, computer-based message system (CBMS), and 
voice mail). 

For the purpose of our analysis, respondents have been classified as 
follows: 

1. innovators/ early adopters z(i) > 1 
2. early majority 1 < z(i) < 0 
3. late majority/ Iaggards z(i) > 0 

where z(i) = z-score respondent i of the relative use of new mail 
technology. 
Cf. Vervest et al. (1986), trying a combination of z-scores as the mean of 
z-scores of 1985 and 1995. 

(21) Cf. Rogers (1983) p. 241-254. 
(22) All Pearson's rankcorrelations in this study have been tested at the 5% 

significance level. 
(23) Thus there seems to be an important relationship between standardizat-

ion, diffusion, and the product life cycle. See for the concept of the 
product life cycle Kotier (1980); Rothwell and Zegveld (1985); Wissema 
(1986). 

(24) Vallee (1984) p. 38-50. 
(25) Uhlig, Farber and Bair (1979) p. 13-22. 
(26) McQuillan (1984) p. 4.7-4.21. 
(27) Cf. IDC (1984); Pactel in its survey on telecommunications in Western 
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Europe on behalf of Eurodata (Expert Panel discussions, 27-28 Novem­
ber 1984) gives similar results. 

(28) Vallee (1984) p. 21-30. 
(29) Cf. Vervest et al. (1986). 
(30) Cf. McQuillan (1984); Vervest and Wissema (1984, 1985). 
(31) Cf. Vervest (1985) p. 77-81; EMMS (1984). 
(32) Cf. IDC (1984). 
(33) Cf. section 2.4. 
(34) Cf. Vervest and Wissema (1984). 
(35) ld. 
(36) Vervest et al. (1986). 
(37) The Applied Telematics Group (1984, p. 65-67) identified in a survey 

on behalf of British Telecommunications, a pressing lack of standards in 
the following areas: 
- means by which messages are reliably transferred from one message 

domain to another; 
- means by which diverse terminal devices and privately operated 

computer systems can gain full access to the service; 
- an agreed format for the information accompanying a message which 

can be used as directives to the recipiënt system control procedures; 
- an agreed format for representing the contents of a message; 
- common forms of user address across interconnected message (CBMS) 

services; 
- universal directory assistance service providing a means to retrieve 

the address with a name (or another identifier); 
- means by which to authenticate both the originator and recipiënt of a 

message, in order to maintain the security and privacy of the com-
municating parties; 

- commonly understood and agreed definitions of the quality of service; 
- means by which interconnected systems can guarantee the quality of 

service to their respective clients; 
- means for determining the charges levied to a user or to an inter­

connected (CBMS) system for services provided. 
(38) Cf. Vervest et al. (1986). 
(39) R =+.19. 
(40) Cf. Yankee Group (1984); Perry (1985); Frost & Sullivan 'Data Com-

munications for Microcomputers', conference proceedings 17-18 Sep­
tember 1984. 

(41) Cf. Yankee Group (1984). 
(42) For an overview see Butler Cox Foundation (1984); Yankee Group 

(1983); Beesley (1981) p. 38-39. 
(43) Licklider and Vezza (1978) p. 1331. 
(44) ld.; Vervest and Wissema (1984) p. 35-38. 
(45) Butler Cox Foundation (1984) p. 3-5. 
(46) Keen (1978) p. 1-32; Alter (1980) p. 73-94. 
(47) Cf. Yankee Group (1983); Vervest and Wissema (1984) p. 24-28. 
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CHAPTER 4. 

THE IMPACT OF STANDARDS 

4.1 MESSAGE HANDLING STANDARDIZATION 

4.1.1 Protocol architecture 

Standardization is defined as the development, implementation and success-
ful acceptance of common rules for performing specific tasks. Standards are 
either voluntary or imposed: in both cases they require a certain agreement 
between those involved, including manufacturers, users, service providers, 
government and others. The development of communication and information 
systems standards has become increasingly more complicated. Moreover, the 
international structure for standards-making has come under pressure to deal 
with the variety of new possibilities. This chapter deals with the general 
framework of standards, in particular message-handling standards (section 
4.1), the institutional structure of standardization (section 4.2), and the subtle 
relationship between standards and innovation (section 4.3). 

The first detailed examination of the issues of internationally acceptable 
message-handling standards has been undertaken by the International Feder-
ation for Information Processing (IFIP) which established Working Group 6.5 
on 'International Computer Message Systems' in 1978 (1). Working Group 6.5 
developed from 1978-1982 a CBMS networking model which has been 
adopted as the basis for all significant standards on message-handling to 
date. It deals specifically with message transfer and cooperating message 
domains. Current issues of investigation include user-friendly naming and 
addressing conventions, directory service issues, and the standardization of 
document content architectures and interchange formats (2). 

The work of IFIP Working Group 6.5 has been used by CCITT and ISO to 
design its OSI/MHS model. ISO TC97 developed a Standard specifically for 
textual interchange: Message Oriented Text Interchange System (MOTIS) 
which is largely conforming to CCITT X.400 (3). As has been explained in 
section 2.3, the OSI model which was developed by ISO, and largely adopted 
by CCITT in the X.200 Recommendations, forms a general architecture for 
the development of standards aimed at the interconnection of information 
systems. It is also the basis for the standardization of tele-information 
services. 

The resulting protocol structure has been laid down in Figure 4.1. It is 
composed of the following sets of standards (Recommendations): 

IS 7498 (ISO, 1983) on Information Processing Systems - Open Systems 
Interconnection - Basic Reference Model and specific layer standards 
(including DIS 8473, 8348, DP 8602 for connectionless transmission); 
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FIGURE 4.1 PROTOCOL ARCHITECTURE FOR STANDARD1ZATION 
OF TELE-INFORMATION SERVICES 

notes: 1. ISO standards are either International Standard (IS); 
Draft International Standard (DIS); or Draft Proposal (DP). 
CCITT Recommendations start with capital I., X., T., or V. 

2. interworking with Telex (TWX) is (oreseen, et. F.201, F.350, S.18 
3. examples are proprietary architectures such as SNA-DIA/DCA by International 

Business Machines (IBM) or specific application protocols developed as part of ISO 
4. The following LAN technologies are standardized: 

DIS 8802/3 CSMA/CD DP 8802/5 token ring 
DIS 8802/4 token bus DP 8802/6 slotted ring 
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CCITT Recommendations X.200, X.300 and X.400 Series; 
CCITT Recommendations on telematic services as well as on bearer 
services; 
local area network standards developed by the Institute for Electrical 
and Electronic Engineers (IEEE) and ISO (4). 

A distinction is made between standardized applications and private applic­
ations. Private applications are based on proprietary architectures, developed 
indcpendently of standardization institutes by manufacturers or user organ-
izations. System Network Architecture (SNA) and Document Interchange 
Architecture (DIA)/ Document Content Architecture (DCA) is an important 
proprietary architecture developed by International Business Machines cor-
poration (IBM)(5). In general a proprietary architecture is not built for open 
systems interconnection and tends to exclude unlike systems from the 
environment. Communications across the boundaries necessitate gateway 
processors, which restrict inter-system communications to the lowest com-
mon denominator. 

Another class of private applications is industry-sector specific applications. 
For instance, General Motors Manufacturing Automation Protocol (MAP) is 
an industry-specific application, but it is built and constructed as an 
application layer in OSI (6). Standards for industry-specific applications are 
aimed at inter-process communications, in order to enable cooperation 
among application processes within different systems. By using lower-level 
architectures from standardized applications, they can acquire the flexibility 
for interfacing with other applications. 

The standardized applications have been defined particularly to cover tele-
informational needs that are more or less uniform across industry sectors, e.g. 
office services, telematics and data processing. Office services and telematics 
are primarily text and document oriented services; office services aim to 
define message structures and to relate them to intra-organizational pro­
cedures for office information handling. Telematics are specifically con-
cerned with terminal prescriptions and the definition of public services. The 
data processing applications enable remote data handling such as file trans­
fer, job transfer, programming and inter-program communications. 

4.1.2 Higher-level standardization 

The more sophisticated inter-system applications are, the higher the level of 
standardization must be. In particular three types of standards become 
increasingly important: office document architectures, industry-generic 
transaction formats, and interprocess control standards. 
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Office document architectures 

A document is an amount of information that can be manipulated as one 
unit, with the ultimate possibility of presenting the information to a human 
being in a way that allows the interpretation of the information. Document 
interchange formats define the data structures of the information for 
transmission in such a way that both sender and receiver can interpret this 
structure. Each document will be composed of different portions, with a 
specified relationship between them. This is called the document structure. 

ISO has been working on an Office Document Architecture (ODA) with a 
complementary Office Document Interchange Format (ODÏF) (7). A docu­
ment is considered in two parts: 

- a document profile includes the parameters used to handle, process 
and file the document; 

- the content contains the information on how the document was 
created and the rules which were for making the document. 

CCITT defines a Simple Formattable Document (SFD) in X.420 and a 
telematic documents interchange format in T.73 (the character set is defined 
in T.62). 

Industry-generic transaction formats 

Another set of important standards are those for business transactions. Much 
work for transaction standards has been performed by the Transportation 
Data Co-ordinating Committee (TDCC) in the USA (8). It has developed the 
Electronic Data Interchange (EDI) Standard, with a generic software struct­
ure so that industries with similar data structures can adjust the Standard to 
their specific requirements. EDI is composed of tables with respect to 
transaction set names, segments in each transaction set, segment names, data 
elements in each segment, and data element specifications. 

Another important development has been by the American National Stan­
dards Institute (ANSI) which addressed the issue of multi-industry trans­
action standards. Important ANSI transaction standards define purchase 
order (ANSI XI2.1), invoice (X12.2), data dictionary (X12.3), remittance/ 
pay advice (X12.4), and application control (X12.6). 

Interprocess control 

Increasingly information which is distributed over different systems must 
cooperate for a common task, such as for computer integrated manufactur­
ing, data base enquiry, logistics and purchasing. Standards are needed that 
allow distributed information to be used as an integrated resource for certain 
tasks. 
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For this purpose the Manufacturing Automation Protocol (MAP) -discussed 
before- includes an eighth layer to OSI (9). This layer, called Manufacturing 
Message Format and Syntax defines the types and structures of the messages 
which may be sent among the various manufacturing systems. The MAP may 
eventually add a ninth layer for task repertoires and data input/output 
procedures of connected equipment. 

4.1.3 Terminal standardization 

The protocol architecture as given in Figure 4.1, supports explicitly telematic 
services which define both the terminal protocol and the external functional-
Jty of the user station with respect to the service. For instance, terminals for 
the Teletex service must comply both with protocol (T.51, T.61, T.62, T.70, 
T.73) as well as with service Recommendations (T.60, T.63, T.62, T.90, 
T.91). 

The growing number of personal computers and word processors with 
communication facilities necessitates similar specifications enabling: 

general communications between various types of personal computers 
and word processors; 
communications with telematic services; 
communications to message-handling systems, and other types of central 
computers. 

Figure 4.2 shows two cases for PC communications, i.e. via a communication 
adapter and via an integrated module; the protocol definition on the basis of 
current standards is also given (10). The logical communication access (LCA) 
allows the application program to use both the communication facilities and 
the layer 1 to 5 protocols. The LCA is similar to the Relïable Transfer Server 
as defined in X.410. On session layer a subset of X.225 is used (Basic 
Combined Subset); on transport layer the simple class of X.224 with only 
functions for establishing connection, data transfer and protocol error 
reporting is applied. The network layers are based on T.70, T.71 and 
V.27Ter. 

An interesting feature of the protocol is the optional integrated access 
method that combines network connection and session connection in a single 
instruction. Moreover the use of V27ter (this modem type is generally used 
for Group 3 facsimile) will facilitate the connection of PC and Group 3 
facsimile in the future (11). 
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FIGURE 4.2 PERSONAL COMPUTER COMMUNICATION MODEL 

Transport 
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legend: PGI - Parameter Group Identifier 
PI - Parameter Identifier 
PV - Parameter Value 
BCS - BasicCombined Subset 
ED SPDU - Exception Data Session Protocol Data Unit 
CSDN ■ Circuit Switched Data Network 
LAPB - Link Access Protocol, type B 
HDTM - Half-Duples Transmission Module 
LCA - LogicalCommunication Access 
OS - Operating System 

4.2 THE PROMOTION OF STANDARDS 

4.2.1 The international structure for the development of standards 

A large number of organizations is involved in the development of standards 
in the area of communïcation and information systems. They can be 
classified in one or more of the following categories (12): 

national and international associations of technical experts such as IEEE 
and ÏFIP; 
national standardization organizations which are either voluntary or 
governmental; 
voluntary international organizations such as ISO and the International 
Electrotechnical Commission (IEC); 
international (treaty) organizations which are established by intergovern-
mental treaties, such as CCITT and the International Telecommunica-
tions Union (ITU); 
international user organizations such as the International Telecommun-
ications User Group (INTUG); 
international manufacturers organizations such as the European Compu­
ter Manufacturers Association (ECMA). 

The complexity of standardization in the areas of communication and 
information systems gives a specific role to the technical experts. Only 
experts are able to recognize and identify the standardization issues at an 
early stage of product development. The role of IFIP in initiating message-
handling standardization has already been mentioned. IEEE had a pioneering 
role in the development of local area network standards. The fading boun-
daries between communication and information systems techologies, as well 
as the increasing number of applications, necessitate an economie use of 
scarce expertise; moreover it affects the cooperative structure and division of 
tasks between the international standardization bodies. 

For instance, OSI/MHS is the result of close cooperation, on a voluntary 
basis, between technical experts active within CCITT and ISO. CCITT, 
formed in 1956, covers technical, operating and tariff aspects of inter­
national communications. The function of ISO, established in 1947, is to 
promote the development of international standards in all areas that are not 
covered by IEC. ISO TC97 has been very active in the development of 
standards for 'information processing systems'. The merging of communica­
tions and computers obscures the traditional boundaries between CCITT and 
ISO. It exemplifies the critical functions of those experts that hold positions 
in both organizations. 

Another example of altered cooperation is the relationship between ISO and 
IEC. IEC -established in 1906- is an authoritative body specialized in world 
standards in the area of electrical and electronic engineering. The more 
computers have become part of the appliance, entertainment and home 
equipment environments, the more conflicts and overlaps have arisen be-
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tween ISO and IEC. This led to the establishment of a Joint Technical 
Programs Committee (JTPC) with the aim to develop 'joint logo' standards 
(13). 

The scarcity of technical resources and the need to prevent conflicts and 
overlaps necessitates more detailed cooperation between the various stan-
dardization bodies. In particular, it promotes the contraction of standards-
making efforts around the general framework of OSI. 

At the same time there is a growing concern about the implementation of 
standards. As discussed in the ICA survey, users may view standards either 
as an a-priori requirement for the adoption of new technologies, or as the 
result of the success of a specific manufacturer's product. The availability of 
technical expertise may account for variations in innovative behavior and 
standardization can be seen as an alternative to having to acquire in-house 
technical expertise. 

As a result users may have little effective influence on the processes of 
standards development itself, but will act as 'gatekeepers' to the diffusion if 
standards are not implemented. The promotion of standards seems largely a 
matter of industrial interests shared by governments, service providers 
(PTT's) and manufacturers. It leads Sirbu and Zwimpfer (1985)04) to 
conclude that standards are needed more to create a market and to reduce 
variety, and not so much to ensure compatibility in the development of new 
technologies. They identify two reasons: first, the changes in technology and 
second, the deregulation of the telecommunications and computer industries. 
For instance, VLSI allows extremely complex devices to be manufactured at 
very low unit cost but at high initial costs: the challenge is to find a design 
needed in sufficiënt quantities to justify the front-end investments. Stan­
dards help to create and define such needs. A similar occurrence can be seen 
in complex software. This amounts to (15): 

1. pressures to accelerate the standards process for commercial reasons; 
2. definition of standards in parallel with R&D on the underlying techno­

logy; 
3. increased risks of problems in the resultant Standard due to hasty 

development; 
4. the absence of market experience making difficult the resolution of 

controversies over the appropriate level of functionality to incorporate in 
the Standard. 

Deregulation is another factor that vastly increases the number of players, 
according to Sirbu and Zwimpfer (16). As telecommunication service provid­
ers lose their monopolistic control over the networks and the attachments to 
these networks, they are no longer in a position to impose the standards. 

As a summary, the process of standardization in communication and inform-
ation systems has changed the focus from the development of adequate 
standards to the timely implementation of newly developed standards within 
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an industrial context. In this respect governments assume a different role in 
the various parts of the world. In particular the differences between USA, 
Japan and Western Europe are important. 

4.2.2 Government promotion of standards 

USA 

While standardization in the USA is by and Iarge the result of market factors 
(de-facto standardization), government agencies influence standards by pro-
curement and regulatory policies. In this respect two organizations are 
important (17): 

National Telecommunications and Information Agency (NTIA), a part of 
the Department of Commerce, which has been delegated a broad 
authority for policy making and operations in telecommunications and 
information; 
Federal Communications Commission (FCC) reporting directly to the US 
Congress as a regulatory agency that is independent of the executive 
branch (the President's Office). 

Important standardization bodies are the National Bureau of Standards (NBS) 
and the American National Standards Institute (ANSI). NBS designed a 
message format Standard in 1982 ('Federal Information Processing Standard 
98) that is significantly different from X.400, but since the formal approval 
of X.400 by CCITT in 1984 NBS has foliowed the latter Standard (18). Note 
that ANSI and NBS deal largely with the development of standards and not 
so much their implementation programs. 

Japan 

Standardization in the area of telecommunication is specifically the respon-
sibility of the Japanese Ministry of Post and Telecommunication (JMPT) and 
the Ministry of International Trade and Industry (MITI). Both ministries 
actively participate in international standardization but standards are al-
legedly a matter of national industry policy (19). 

MITI has a Japanese Industry Standards Comittee, supported by the Agency 
of Industrial Science and Technology. It is specifically dealing with the work 
of ISO and IEC, and has a regulatory committee for standards enforcement. 

JMPT participates in CCITT and can issue a Computer Communication 
Network Protocol (CCNP) or a JMPT notification, which may result in a 
JUST Standard (Japanese Unified Standard for Telecommunications). JMPT 
is assisted by a telecommunication council in which industry and universities 
participate. 
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In the area of message handling, important standardization is concentrated on 
PC communications and message-handling, Japanese Teletex, digital fac­
simile and interactive videotex (CAPTAIN). 

Japanese standardization efforts are especially directed at implementation 
programmes by national manufacturers. 

Western Europe 

Early efforts at message-handling standardization from a Western European 
perspective have been made by ECMA by means of its Message Interchange 
Distributed Applications (MIDA) Standard. It can be seen as an extension of 
X.400 for the particular case of a private system interconnecting either with 
a publicly managed system or with another private system (20). Particularly 
important is Technical Committee 32 on 'Communication, Networks and 
System Interconnection', which is responsible for the development of OSI 
service and protocol standards in relation with CCITT or PTT-defined 
services on telematics, message interchange and ISDN and for the connection 
with private networks. 

Another important organization is the Conference of European Post and 
Telecommunications Administrations (CEPT) (21) which formulates joint 
administrative and technical programs between the European PTT's. CEPT is 
not an officially recognized intergovernmental body, but it harmonizes 
implementation programs of its member PTT's; in this way CEPT influences 
equipment procurement by its members. 

An important agreement was made by CEPT in November 1985 in the 
Memorandum of Understanding on European Telecommunication Standards 
(22). It is open for adherence by CEPT members and lays down two 
important principles: 

1. CEPT technical recommendations will be used to establish European 
Telecommunication Standards (NET's); CEPT will initiate the means to 
give these standards sufficiënt mandatory force, in particular to seek the 
establishment of a new EC Directive on such standards; 

2. the standards will be used in the purchasing specifications of PTT's and 
for connection of terminal equipment to their networks. 

Over the past years European governments have increasingly become aware 
of the necessity to concentrate their standardization efforts. This is not so 
much to develop new standards, but as a way to precipitate the implementat­
ion of standards and to facilitate the technological harmonization among the 
European nations. Mainly as result of the 'Round Table of European 
Industrialist', composed of representatives of twelve leading Western Euro­
pean information technology industries, the European Community (EC) has 
deployed a number of activities from 1983-1984 onwards. Two programs are 
specifically important: 
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1. European Strategie Program for R&D on Information Technology 
(ESPRIT), covering (23): 

advanced micro-electronics (submicron technology, computer-aided 
design, materials and opto-electronics); 
software technology (development methodology, production and main-
tenance, tools and management); 
advanced information processing (knowledge engineering, information 
and knowledge storage, external interfaces, computer architectures); 
office systems (office systems science and human factors, advanced 
workstations, communication systems, filing and retrieval, integrated 
office systems design); 
computer integrated manufacture (CAD/CAE/CAM, machine control 
systems, integrated system architectures and system applications). 

Although R&D is its primary activity, ESPRIT also embraces demonstrator 
projects as well as projects for the ESPRIT infrastructure: these latter are to 
be used for the management and the implementation of the ESPRIT pro­
grams, such as EIES, i.e. ESPRIT Information Exchange System, which 
essentially uses MH technology for electronic mail and data base access. 

2. R&D in Advanced Communications Technology in Europe (RACE), 
which is specifically aimed at R&D for integrated broadband com­
munications. 

Besides ESPRIT and RACE, the EC Inter-Institutional Information System 
(INSIS) is a possible vehicle for the implementation of message-handling 
standards (24). 

Other significant initiatives are undertaken by SPAG/CEN/CENELEC in 
order to secure European standardization. The Standards Promotion and 
Application Group (SPAG) is an interim organization of the Round Table of 
European Industrialists to coordinate their interests toward the EC initiatives 
(25). SPAG is active in three areas: 

technical coordination with standards-making bodies; 
validation and certification of standards; 
demonstration projects, of which MHS is the first to be realized. 

CEN (Comité Europeen de Normalisation) is the European association of 
national standardization institutes related to ISO; CENELEC is the equivalent 
for electrotechnical standardization related to IEC; it is composed of govern-
ment representatives of 17 national electrotechnical committees (26). CEN 
and CENELEC have intensified their acitivities to harmonize information 
technology in Europe; in collaboration with CEPT they have established the 
Steering Committee for Information Technology (ITSTC) with an official 
mandate from the EC (27). 

Figure 4.3 gives a schematic diagram of the European structure for implem-
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FIGURE 4.3 ORGANIZATIONAL STRUCTURE FOR 
STANDARDÏZATION OF INFORMATION 
TECHNOLOGY IN WESTERN EUROPE 

National 
Electrotechnical 

Commlttees 

National 
5tanrjardization 

Instltutes 

CENELEC 

- ? 

ITSTC 
Information Technology 

Steering Commlttee 

CEC 
Commission of EC 

f 
SOGITS 

Senior Officials 
Group for Infor­
mation Techno­
logy Standardl-
zation 

SOGT 
Senior Officials 
Group for 
Telecommunication 

ad hoc Experts 
Group 

on Standards 
(ITAEGS) 

SPAG 
Standards Promotion and 

Application Group. 
(European Industry Group). 

enting standards. The proposed procedures are as follows (28): 

1. basic documents by CCITT, ISO, ECMA, and others are first converted 
into 'reference standards'; 

2. these form the basis for functional standards (European Norms) as rules 
for the application of specific functions, including rules for the use of 
the functional standards themselves; 

3. specific European Norms are developed for certain aspects (safety, 
ergonomics, quality) and for certain hardware and software elements; 

4. European Norms are also to be developed for test methods and conform-
ity verification; 
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5. these norms lead to compulsory (EC) standards for specific equipment, 
including -among other things- compatibility requirements. 

The recent European initiatives by the EC and the Roundtable of European 
Industrialists (29) show the need for standardization on a global scale in the 
area of communication and information technologies. Western Europe opts 
for R&D cooperation and standardization in order to create both a techno-
logical and economie unity. The dominance of manufacturers and govern-
ments on the one hand, and the absence of user representation on the other 
hand, is remarkable. 

4.3 STANDARDS AND INNOVATION 

Technical complexity 

The development of communication and information systems only seems 
possible after adequate standards have been developed. Because of the tech­
nical complexity involved, experts play a critical role. With respect to 
innovation in electronic mail, OSI/MHS forms a general architecture that 
makes it possible to separate the many standardization problems and to deal 
with them in isolation. In this way the standardization work can be divided 
while at the same time the overall compatibility can be maintained. 

It must be emphasized that the OSI/MHS model is notan implementation nor 
does it specify the factual design for a system. Day and Zimmermann (1983) 
compare this with the term architecture in building: one cannot walk into 
Victorian architecture, but one can walk into a Victorian building (30). So 
OSI defines the type of open system but it does not define the implementa­
tion itself. The model is abstract by definition and has two main functions: 

1. to allow a common understanding of intersystem communications and to 
provide a common terminology; 

2. to group related problem areas together and to act as an organizational 
framework for defining constraints on factual system implementations. 

The objective of building concrete products and services based on OSI/MHS 
demands special attention to the following issues: 

detail; although formal description techniques were employed (31), there 
remains much room for different interpretations of the model specificat-
ions; 
certification; the lack of adequate testing equipment makes the certif-
ication of systems very complicated. International arbitration of out-
standing issues is either not organized or is not time effective (32); 
completeness; the descriptions leave a number of gaps, particularly with 
respect to the Iayers on top of layer 7. The most urgent issues are, 
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according to White (1984) (33): 

- global directories and user-friendly terminology; 
- interworking with postal systems; 
- operational procedures and tools (tariffing, exchange of charging and 

settlement information, message tracing, monitoring of resource 
usage, quality of service parameters) 

- extensions such as mailbox services, portable User Agents and new 
interpersonal service elements (closed user groups, message circulat-
ion) 

- document interchange formats and procedures 
- message format prescriptions for business transactions 
- support of voice mail 

competing architectures; many manufacturen have their own architect-
ures and protocols. SNA was announced by IBM in J974 foliowed by 
DIA and DCA in 1983 (34). These three architectures provide a common 
basis for IBM and IBM-compatible products. Also other manufacturers 
develop or have developed proprietary architectures (35). This means 
that the building of systems in accordance with OSI/MIIS wil! in most 
cases necessitate the development of the appropriate gateways to existing 
architectural designs. Particularly in this area little has been specified in 
OSI/MHS. 

The economic-political dimension 

As argued in section 4.2, the development of standards is largely a matter of 
service providers and manufacturers who can afford the neccssary technical 
expertise and can persist with the long development cycles usually associated 
with standards-making. Users have a marginal role in the development 
process: standards have an informational and economie benefit for users in 
the sense that they reduce uncertainty with respect to product performance 
and lower the need for in-house expertise (36). Standards permit the 
interconnection of unlike systems: thereby removing constraints on the 
procurement of products and services and decreasing the dependence on 
certain suppliers. In this way standards also promote competition. 

The manufacturers' interests in developing and complying with standards, 
however, are different from those of the user. As shown in the case of 
Western Europe, the promotion of standards by governments is mixed with 
the interests of large industrial firms. Standards are a way to create a market, 
say Sirbu and Zwimpfer (37). And this seems a particularly important 
argument in Western Europe. Standardization policy aims at a technological 
and economie unity within Western Europe with respect to communication 
and information systems. 

The industrial orientation of standards is also seen in Japan.In the USA 
policy officials are worried about the politicization of standardization bodies; 
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they see innovation as primarily generated by market demand (38). In 
summary, the impact of standards on innovation can be seen as follows: 

1. by means of the early development of standards, scarce technical 
expertise can be shared in a pre-competitive environment, such as 
within international voluntary and intergovernmental standardization 
bodies; this will have a positive influence on directing R&D efforts; 

2. standardization efforts remove informational barriers for users and 
decrease their dependence on certain suppliers; in this way standards can 
promote competition and facilitate the diffusion of innovations; 

3. it seems possible for governments to have a deliberate policy for the 
development and implementation of standards as a method to promote 
the generation and diffusion of innovations; the endorsement of these 
policies by large industrial firms seems necessary. 
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CHAPTER 5. 

REGULATION AND INNOVATION POHCY 

5.1 CREATION OF AN 'EQUAL PLAYING FIELD' 

The new developments in electronic mail concentrate on OSI/MHS. As 
discussed in Chapter 2., this is a systems approach to message communica-
tions with the potential to lead a new trajectory for technical change. In 
Chapter 3. I argued that the re-arrangement of networks, the integration of 
information-handling functions and the ability to add user value to message 
communications, are critical factors for the introduction of new mail 
systems. Standards development discussed in Chapter 4, is largely dependent 
upon manufacturers, service providers (PTT's), and government. Standard-
ization has a vital impact on the generation of innovations as well as their 
diffusion. This chapter addresses the critical issues of government innovation 
policy and possible government actions for directing and promoting the 
innovation process. 

Above all one should bear in mind that innovation is not an objective in 
itself nor can government innovation policy be isolated from overall social 
and economie objectives. Within the framework of the overall government 
policies, innovation policy is an intermediary for facilitating desirable 
change. 

Particularly important are the constraints that exist in the current regulatory 
regimes for the provision of telecommunication services. Littlechild's cahier 
de charge pinpoints the vital elements (1983) (1). Ffis tasks were to study and 
make recommendations in order to: 

1. prevent British Telecommunications from using its dominant market 
position to exploit consumers; 

2. encourage efficiënt and innovative telecommunication systems; 
3. ensure the maximization of net proceeds from the sale of BT (on 

particular regulatory and profit assumptïons); 
4. facilitate the successful operation of BT as a commercial organization 

after flotation. 

Littlechild argues specifically in favour of increasing competitive pressures 
(2): 'Without it (i.e. increasing competitive pressures) the regulators as well as 
the consumers are at the mercy of the dominant supplier'. The protection 
against monopoly, says Littlechild, is the prime purpose of de-regulation. 
Secondary objectives are higher efficiency and increased innovation, a lesser 
burden of regulation and the promotion of competition (3). 

This restructuring of the traditional provision of telecommunications services 
is referred to as the 'creation of an equal playing field', which includes issues 
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of 'fair competition' and data integrity. 

Fair competition 

Deregulation of traditional telecommunication service providers is a measure 
to open the market which they dominate, to new entrants. At the same time 
the traditional service provider is given the possibility to diversify into new 
markets, meaning that regulatory policy must aim at the creation of a new 
'playing field' for parties who wcrc previously not competitors (4). 

An equal playing field raises the following important points (5): 

1. what constitutes fair competition and how can the liberalization of the 
market be promoted? How can price skimming policies by service 
providers be prevented and in what way can service to all, independent 
of place or time, and for a fair price be safeguarded; 

2. will certain services be subject to economies of scale, leading to a natural 
monopoly, and how do we discriminate such services from truly compet-
itive services? 

3. in what way must tariffs be regulated and to what extent shall service 
providers be allowed to cross-subsidize certain operations? 

4. what ought to be the interconnect policy that forces market players to 
offer 'equal access' to all and that enables the resale of capacity and/or 
third-party traffic over leased circuits? 

Perhaps the most critical issue for the creation of an equal playing field is 
regulating the setting of standards, type approval procedures and the vertfi-
cation of the compliance with standards. This is an area where actual market 
power and technical expertise can easily form a barrier for new entrants if it 
is not counter-balanced by the appropriate legal framework. 

Data integrity 

Increasingly important for regulatory regimes of telecommunication services 
are the provisions for 'data integrity'. These are defined as measures to 
protect data which is held in a computer system or in the process of being 
transmitted, from unauthorised use or undue loss, either by the service 
provider or any other party. Major issues include (6): 

the legal status of electronically transmitted information; 
security of computer installations and data protection; 
the protection of privacy; 
the liabilities for information transfer, fraud, mutilation and/or loss of 
information; 
the intellectual property rights of information; 
the valuation and taxation of information; 
the transborder flow of information. 
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The next section analyzes the changes in the regulation of telecommunication 
service provision, in particular with respect to the position of traditional 
service providers. The possible use of standardization policy as part of 
government innovation policy is discussed in section 5.3, leading to a 
recommendation for government actions in the Netherlands in section 5.4. 

5.2 REGULATION OF TELECOMMUNICATION SERVICE PROVISION 

5.2.1 Service provision in USA, Japan and Western Europe 

The effects of technological changes and the emergengence of new markets 
neccessitate a re-definition of the tasks, powers, organization, legal and 
regulatory structures of the traditional telecommunication service providers. 
The changes taken place are discussed below. The possible effects for 
traditional telecommunication and postal service providers such as PTT's and 
Recognized Private Operating Agents (RPOA's), are discussed in the next 
sections. 

USA 

The USA promotes an -international- unregulated environment. The NTIA 
(1983) (7) lays down the overall objective to: 

'promote an -international- environment for the provision of telecommunic-
ations and information facilities, services, and equipment -and for the 
production and dissemination of information itself- in which maximum 
reliance is placed on free enterprise, open and competitive markets, and free 
trade and investment with minimum direct government involvement or 
regulation'. 

The 1971 Specialized Common Carriers Decision of the FCC permitted entry 
into private line service in the USA, it being an almost exclusive monopoly 
for AT&T until 1968 ('Carterphone Decision'). Resisting the practical ef-
fectuation of this decision, AT&T was sued by the US Justice Department in 
1974, which at second stage sought the divestiture from AT&T of the local 
exchange facilities. The suit was settled in 1982 and AT&T opted for 
divestiture, effected on January 1, 1984. In return, AT&T was released from 
the 1956 Consent Decree which precluded AT&T from competing in un­
regulated markets (8). 

The AT&T case was a major change in telecommunications regimes. Pewitt 
and Selwyn (1984) list three underlying reasons to 'break up Bell'(9): the 
increasing competition in services ('a telephone is no longer a telephone'), the 
increasing number of possible competitors and the economies of scale in 
effecting equal access to telecommunication facilities. 
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However, in order to create an equal playing field, the dominant position of 
AT&T should be relinquished: alleviating regulatory control over AT&T 
should be in proportion to lts reiative market position, says a major 
competitor of AT&T (10). 

In the USA an important distinction is maintained between 'basic' services 
and 'enhanced' services. This distinction is not similar with bearer and tele-
services (11). Following the FCC Computer ïnquiry II, services for process­
ing information during end-to-end transmission (such as protocol, content 
and format conversion) are considered enhanced. Processing that does not 
occur during end-to-end communication, but facilitates calling or making 
use of the network (call setup, call routing, call termination, and communic­
ation with the network to control or obtain information about calls) are not 
considered to be enhanced, but are part of basic transmission services. Under 
Computer ïnquiry II it is not allowed to operate both a basic and enhanced 
service. This led to the proposal in the ongoing discussions on Computer 
ïnquiry III, to establish a new category 'network processing1. 

Japan 

On 1 April 1985 the monopoly of NTT on telecommunication service 
provision was ended and the market for value-added services was opened to 
both Japanese and foreign companies. The essence of the reform of Japan's 
telecommunication legislation is as follows (12): 

1. NTT was subjected to private management; a private joint stock com-
pany was formed in which the government will hold at least one-third of 
the voting rights while foreigners are not allowed to partiuipate; 

2. telecommunication business is categorized into Type 1 and Type 2; the 
first provide telecommunications service by establishing their own tele­
communication circuit facilities. These are defined as 'machines, pieces 
of apparatus, wires and cables or any other electrical facilities for the 
operation of telecommunications'; all other service are Type 2; 

3. there are two classes of Type 2 companies: Special Type 2 which 
'provides for the use of communications by many and unspecified 
persons, telecommunications facilities which exceed in scale the stan­
dards stipulated in the applicable cabinet ordinance, or which provides 
telecommunications between Japan and foreign points for the use of 
communications of others'; all other services are called 'General Type 2', 
offering VAN services to particular geographic areas, industries, organ-
izations, leagues of companies or individual computer users. 

The Japanese Telecommunications Business Law (1985) entails the general 
principle of competition into telecommunication services, defining tele­
communications as: 'transmitting, conveying or receiving codes, sound or 
images by wire, radio or any other electro-magnetic method'(13). 

Type 1 telecommunication businesses must obtain permission from the 
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Japanese Ministry of Post and Telecommunications (JMPT), must have their 
tariffs approved, and cannot refuse the provision of service within their 
territory; interconnection arrangements must be approved by JMPT, and can 
also be ordered by JMPT. Users can demand non-discrimatory connection of 
their facilities as long as they conform with the technical standards. 

Special Type 2 business must obtain a registration by JMPT who can order 
the appropriate maintenance of the telecommunications facilities in accord-
ance with the applicable standards (14). 

The setting of standards and verification of compliance has been delegated to 
JMPT as concerns terminal connection to Type 3 telecommunication services 
(15). 

Western Europe 

United Kingdom 

On 12 April 1984 UK enacted a new telecommunications law, transforming 
the state monopoly of BT into a licence run telecommunications service (22 
June 1984) (16). In principle any person or organization can apply for a 
licence, to which certain conditions can be attached. These will be con-
trolled by the Office of Telecommunications (OFTEL) (17). 

Standards have become vested in independent institutes, in particular the 
British Approvals Board for Telecommunications (BABT) and the British 
Standards Institute (BSI) (18). Licenses granted to service providers may 
contain specific conditions for interconnection and network access (19). 

France 

In 1978 Nora and Mine delivered a spectacular report on the effects of 
information technology on the French society (20): Computerization, they 
say, is a key factor in the current French crisis and telematics will become 
just as common as electricity. From an international point of view France is 
far behind and therefore an active and daring government policy is needed 
to maintain the national sovereignty and international competitiveness. 

The report has had a profound impact and, instead of liberalization, the 
French government has decided in favour of a nationwide and all-inclusive 
'Télématique' program. One of the most significant developments is the 
'Annuaire Eléctronique', stimulating terminal penetration in business and 
consumer environments and thereby leading to a great variety of new 
services (21). 

Germany 

The position of the Deutsche Bundespost (DBP) has remained remarkably 
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stable as a state-owned company, effecting changes mainly with respect to 
(22): 

1. networks access: the monopoly on PABX and non-traditional terminal 
equipment, such as Teletex, has been abandoned; the DBP will not 
supply non-traditional terminal equipment; 

2. changed policy with respect to leased lines, aiming at traffic based 
pricing ('bit-tellers'), but still forbidding third-party traffic over leased 
lines (although storage and processing of user information for value-
added services are generally allowed); 

3. approval of terminals which are not supplied by the DBP has been 
delegated to an independent body ('Zentralamt fur Zulassungen im 
Fernmeldewesen'). 

DBP is engaged in extensive programs such as 'Bildschirmtext', office 
automation, and electronic mailbox services; there is only a gradual liberal-
ization of the market with a leading role for a state-owned DBP (23). 

The Netherlands 

In January 1984 the Dutch government took the following decisions with 
respect to telecommunication service provision (24): 

1. the Dutch PTT retains in principle an exclusive right to install, maintain 
and operate the telecommunication infrastructure; 

2. both the Dutch PTT and others can supply terminal equipment to end-
users; such equipment must comply with requirements set forth by the 
PTT; in the initial stage, traditional telephone and telex terminal equip­
ment rernain the monopoly of PTT; 

3. PTT maintains a monopoly on public telegraph, telephone, telex and 
data communication services; all other services via switched PTT 
telecommunication infrastructure can be provided by both PTT and 
others; 

4. competing services via CATV networks are forbidden except for trials 
and integration studies. 

A new role of the PTT necessitates a clear distinction between its social task 
(telecommunications as a utility) and its entrepreneurial task (telecom-
munications as a business). The Steenbergen Committee (1985) (25) recom-
mends establishing a public corporation for the Dutch PTT with three 
separate limited companies: Post, Telecom Utility and Telecom Entrepreneur. 

Telecom Utility would be in charge of the telecommunications infrastructure 
and would provide all bearer services with the obligation to supply leased 
line services upon equal and fair conditions. In particular, resale of trans-
mission capacity on leased lines, with respect to new tele-information 
services, must be allowed (26). 

Regulatory tasks, including terminal approval, should be vested in a separate 
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body of the government (27). 

Conclusions 

The need to change telecommunication regimes in order to meet the 
challenges of new tele-information services is obviously recognized in most 
countries of the world. Three different policy lines are foliowed: 

1. privatization of public agencies such as in the United Kingdom and 
Japan; 

2. liberalization of the market, i.e. increasïng the degree of competition by 
opening certain segments of the tele-communication service markets to 
new entrants and also by allowing traditional telecommunication service 
providers access to new markets; examples are the USA, Japan and the 
Netherlands; 

3. promoting nationwide innovation programmes to be executed by the 
traditional telecommunication service providers as in France and Ger-
many. 

Increasing the level of competition is a policy that most countries follow to a 
certain degree. A distinction is made between terminals and public services. 
In almost all cases the provision of terminals and private systems has been 
liberalized - PTT's participate in this market on equal terms as private 
suppliers (28). 

As concerns services, distinctions are made between traditional services such 
as telex and telephony, and other services; between bearer and telecom­
munication services; and between basic and enhanced services. Except for 
the United Kingdom, the Western European countries discussed above, do 
not allow competition in traditional services such as telex and telephony, nor 
is third- party traffic via private facilities allowed. 

It is doubtful that the distinction between the types of public services based 
on the type of data (voice, text or other data) or the type of added-value 
(communications or information) can be maintained in practice. In parti-
cular, the recent Japanese reform does not apply this distinction on the 
grounds that it is technically and operationally not possible to control this 
difference (29). Japanese service operators are subjected to two different 
regimes; on the basis of their juridical ownership of telecommunication 
circuit facilities (Type I business) and on the type of subscribers (Special and 
General Type 2 business). Regulatory requirements, however, are irrespect-
ive of the type of service. 

The liberalization of terminals and services necessitate a different method 
for establishing standards and for the verification of compliance with 
standards. For this purpose separate organizations are created, but it is often 
difficult to obtain the necessary technical expertise which is available in the 
traditional service companies. 
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Another important issue is the interconnect policy which refers to the 
conditions and terms for the interconnection of different private and/or 
public services. These newly created bodies for setting standards and the 
regulation of interconnection will need time before they can be effective. 
This may lead to a de-facto market power of traditional telecommunication 
service organizations. 

5.2.2 The role of traditional telecommunication administrations in the 
provision of message-handling services 

The provision of message-handling services is on the borderline of the 
different regimes of telecommunicatïons and computers. The question arises 
which role telecommunication service providers (PTT's and RPOA's) can or 
should have, in particular whether the utility-argument, discussed in section 
1.3, applies to some kind of package of message-handling services. 

The analysis of the re-structuring of telecommunication regimes showed that 
there is a definite need to set aporopriate standards, to verify compliance 
with these standards and to effect interconnection. Distinctions between 
various types of new telecommunication services are difficult from a pract­
ical point of view if they are based on the type of information or the type of 
added-value. Moreover, the definition of standards and the verification of 
compliance require resources, such as technical expertise, that are generally 
scarce. 

Within this area, the traditional telecommunication service providers may be 
in a unique position to provide a generic OSI/MHS service. This is defined as 
the interconnect-service that makes the underlying telecommunicatïons cir­
cuit facüities 'transparent' for message transfer and allows verification with 
access rules. An important facility is the provision of directory services that 
not only provide the information about ways to establish a connection, but 
also about the communication and information processing capabilities of the 
receiving party. 

PTT's and RPOA's own, or have a factual control over the telecom­
munication networks; moreover they have the technical expertise. They can, 
therefore, provide a generic OSI/MHS service package, particularly with 
regard to: 

1. standards definition and compliance verification services; 
2. network and service access; 
3. directory service; 
4. 'reliable' message transfer service; 
5. interworking and message conversion services. 

The availabilïty of a generic OSI/MHS service is a pre-requisite for the 
development of new tele-information services; PTT's and RPOA's can be 
given a mandate to provide a generic OSI/MHS service. 
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5.2.3 The future of the postal service 

Because electronic mail cannot be a complete substitute for physical delivery 
of mail parcels, the new technology entangles the issue of postal service 
provision. Since postal service is highly labour intensive and the opportun-
ities for productivity improvement through further mechanization and auto-
mation are Iimited, postal organizations are tempted to offer additional 
services. Engaging Generation 2 type of electronic mail services leads to the 
question of telecommunications between post offices. Moreover, electronic 
mail service providers (fully Generation 3) may want to offer physical 
delivery of electronic messages for their customers (30). 

In 1982 the US Congress Office of Technology Assessment (OTA) delivered 
one of the first impact studies of electronic mail on traditional postal service 
(OTA, 1982) (31). It used two quantitative computer models: first to project 
the levels of electronic mail volumes under different sets of assumptions and 
the second to forecast the revenues and costs of the US Postal Service. Figure 
5.1 shows the 'High But Plausible' Generation 2 EMS growth projection, 
based on a 2 % increase of the underlying flow of mail (32). According to 
this scenario, the total mail volume delivered by the US Postal Service by 
1995 would be approximately the same as in 1980, but the amount of 
conventional mail would have declined from 94% in 1985 to as low as 62% in 
1995. A sharp increase in Generation 3 EMS is projected, as high as 19% in 
1995 (2% in 1985) (33). 

The technological changes would result in significant losses of revenues 
between 1995 and 2000, assuming a successful Generation 2 EMS operation 
by US Postal Service. In the 2 lst century postal service could only maintain 
itself via rcducing the level of service (number of delivery points, speed and 
frequency of delivery), or by engaging new business opportunities (34). 

Blokland and Janssen (1984) (35) arrive at comparable conclusions for the 
Netherlands. Before 2000 the effects of substitution will be Iimited and 
mainly in the business area. 

However, the long-term viability of postal service is at risk if it cannot 
innovate its traditional function. Moreover, traditional postal services can 
facilitate the acceptance of new mail technologies. Fleishman (1983) (36) 
says: 

'If the (US) Postal Service is to survive and to be able to provide such 
services as the public demands of it, it must be given the freedom to compete 
in telecommunictions services. Given the Postal Service wide latitude to enter 
the telecommunications field, subject to its capacity to compete effectively, 
would enable the postal managers to defend it from some of the threat it 
faces from electronic diversion, whatever level that threat may ultimately 
prove to be. If the telecommunications activity is regulated by the Federal 
Communications Commission (FCC), the telecommunications competitors of 
the Postal Service will have as much opportunity to defend themselves as 
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FIGURE 5.1 MARKET PENETRATION FOR 'HIGH BUT PLAUSIBLE' 
GROWTH ALTERNATIVE (US Postal Service; assuming 
2% growth in underlying mailstream) 
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they do against American Telephone & Telegraph or any other of their 
competitors. The FCC would clearly provide an effective forum to challenge 
any attempt by the Postal Service either to cross-subsidize its telecommun-
ications services with revenues from first class, or to take advantage of its 
tax exemption in formulating its telecommunications pricing'. 

5.3 STANDARDIZATION AS A POLICY TOOL 

Active government policy can overcome possible technological, institutional 
and cultural rigidities (37). Clearly such rigidities exist in the process of 
OSI/MHS innovations. Rigidities have been pointed out in the regulatory 
framework for telecommunication service provision (sections 5.1 and 5.2); in 
standardization (Chapter 4.); and in the development of intra- and inter-
organizational applications of new OSI/MHS technologies (Chapter 3.). Stan­
dardization seems to have the specific role to induce innovation as well as to 
facilitate the transition from innovation to market diffusion. In particular, 
the revision of regulatory regimes for telecommunication service provision 
and also the user acceptance of new telecommunation systems is largely 
dependent on the development and enforcement of adequate standards. 

Government can therefore stimulate and lead the innovation process by way 
of standardization policy. However, the way in which government can use 
standardization as a policy tooi is more complicated than suggested by the 
distinction between business versus compliance innovation (38). In particular 
the availability of expertise and the industrial interests associated with 
standards determine the way in which standards policy can be constructed 
(39): 

1. the availability of expertise is necessary to obtain consensus on stan­
dards; if expertise is available throughout a variety of categories, i.e. 
manufacturers and service providers as well as government and users, 
this will have a positive influence on the acceptance of innovations; in 
other words, standards that are accepted before diffusion of the innova­
tion, will highly promote the innovation and diffusion processes; 

2. industrial interests are another facilitator for the process of innovation; 
if manufacturers and service providers are the prime beneficiary of 
standards, they will promote the development of standards on their own 
account, for instance in order to to create new markets; if these interests 
are not that obvious, or if manufacturers and service providers will not 
take the lead in standards development, the user interests in forcing 
standardization are essentially left to government and/or a limited group 
of powerful users. 

As shown in Figure 5.2 the above factors lead to four different scenarios for 
which government innovation policy should be constructed. In the liberal-
technology scenario there is no agreement among technical experts, nor is 
there widespread technical expertise for the definition of necessary and 
acceptable standards; manufacturers and/or service providers take the lead in 
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the definition and implementation of appropriate standards. Consensus on 
standards is also absent in the contrived-technology scenario, but in this case 
governments take the lead in the definition and the enforcement of stand­
ards. 

There are two scenarios that assume consensus among manufacturers, ser­
vices providers, users and government about the necessity and criteria for 
acceptability of standards. These assume that adequate technical expertise is 
available throughoul industry, government and users. The market-led stan­
dards scenario leaves the market to initiate the factual development and 
implementation of standards; alternatively governments can take the initïa-
tive. The various scenarios lead to different government innovation policies. 

FIGURE 5.2 STANDARDIZATION SCENARIOS 
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Liberal-technology scenario 

The basis of this scenario is the autonomy of technological developments and 
the 'Iogic' of the market to determine what it needs and to assimilate 
innovations as and when it is feasible. 

Government policy is aimed at the generation of new technology and at the 
liberalization of the market, i.e. the creation of an equal playing field for the 
application and dissemination of technology into the market. Regulatory 
provisions are kept to a minimum and are intended to promote competition 
as an instrument for market innovation. An explicit standardization policy is 
not foliowed; moreover, standards are seen as the result of market forces 
(de-facto standards), not as a negotiated contract among stakeholders in the 
market. 
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As an 'equal' market player, the government will procure innovative pro-
ducts and services, but will not specifically favour new products. Subsidies to 
individual firms are granted for the generation of new technology, but not 
for the application of new products in the organization or for marketing. 

There is a definite policy to stimulate the scientific and technological 
infrastructure, which is necessary for the generation of new technology; it is 
specifically directed toward a competitive knowledge infrastructure, which 
leads to a generosity of new product ideas. Science and technology policy 
also aims at lowering user barriers and creating a favourable attitude toward 
newness. 

The liberal-technology scenario is completed by having a policy to encourage 
young starter companies, a flexible production infrastructure and a favour­
able financial climate. 

The government will not promote public message-handling services in this 
scenario. Private enterprise will secure these services on a commercial basis. 
Anti-trust law prevents market dominance while other regulations ensure 
fair pricing, equal access and terminal connection. A specific interconnect 
policy for networks will not be foliowed. 

Contrived-technology scenario 

The 'Leitmotiv' of this scenario is that innovation can be contrived, techno­
logy and market needs can be assessed, and governments can strategically 
manage the innovation process. Industrial and trade regulations are especially 
important. Monopoly positions of state-controlled firms can offer a techno­
logical base for innovation; monopolies of service providers make a con-
trolled assessment of the innovation possible. 

Technological development is stimulated as well as controlled via government 
procurement policies. This is also effected via subsidies to individual firms. 
Moreover, a specific science and technology policy supports the government 
strategie objectives. Small and medium size companies cater for the flexibil-
ity necessary to large companies, but are not a significant innovation factor. 

Public message-handling services remain a government domain, but at the 
same time competition can be increased, being used as a policy to test new 
products or to import know-how from abroad. Interconnection of private 
domains will be regulated very strictly and government will approve ter­
minals. 

Consensus-standardization scenarios 

Under assumption that there is common understanding of what the market 
needs and what technology can do, government policy aims at the standard-
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ization of new products prior to the factual market introduction. AU 
involved parties, i.e. manufacturers, service operators, users, e tc , are en-
gaged in defining primarily functional standards, There are two alternative 
situations: either manufacturers and service providers agree upon the neces-
sity of voluntary standards, or not. In the latter case government should take 
the lead in ensuring consensus standards. In both cases government inter-
ference is mainly the result of consulting the market players. Regulation is 
seen as a necessary instrument to enforce standards and can be used to cause 
the market to retaüate, if non-standard products are being introduced. While 
dominant market positions are not promoted, this need not harm innovation 
as long as the approvai of standardized products is independent of the 
dominant player. 

FIGURE 5.3 GOVERNMENT POLICIES 

Government procurement policies follow standards rather than innovation 
and are applied to effect the generation of standardized new technology. 
Subsidies to develop standards by individual firms are given. 

The scientific and technological infrastructure is very important in a consen-
sus-standardization scenario, not so much as a means to create new ideas, but 
as a way to define overall and comprehensive architectures of technological 
pathways. Government policy aims at a rather uniform knowledge structure 
and interchangeability of ideas. The study of user functionality is promoted 
and users constraints are seen as a necessary evil to prevent non-standardized 
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innovation. Policies for small and medium size companies are specifically to 
lower user barriers. 

Government interference for the provision of a public message handling 
service is essential to this scenario as it provides the tooi to prevent non-
standard interconnection of private domains. Thus, only a limited number of 
public message-handling service operators will be allowed and government 
maintains supervision over network interconnection. 

5.4 MESSAGE HANDLING POLICY IN THE NETHERLANDS 

Having specialized in the traditional information-intensive industries, such 
as trade and transportation, the Netherlands may seek the challenge to 
innovate in electronic mail and message handling at an early point in time 
and in a way that increases its international position as information trader, 
and as information free-port (40). 

In order to seize the opportunity, a specific policy should be adopted. This 
should aim at the early implementation of a public message-handling service 
and ensuring the branch-oriented interconnection of private domains and 
stand-alone terminals. In particular, the building of expertise throughout the 
involved market players, including users and user associations, can result in 
an international lead in message-handling, and should therefore have a high 
priority. 

Three dimensions of public policy are distinguished as follows (41): 

1. Generation of new technology 

- stimulate R&D on OSI/MHS, compliance test equipment and me-
thods, message-handling facilities, complicated network ar-
rangements, network security systems and workstations, in particular 
communication modules for compound document workstations; 

- promote the development of international standards and a common 
architecture for value-added services; 

- promote a message-handling 'center of excellence' and the education 
and training of students in message handling technology, applications 
and management; 

2. Market policy 

- ensure the early availability of public message-handling services on 
the basis of government approved standards; 

- stimulate the marketing of data base and other value-added services 
via public message-handling networks; 

- issue a general information program on message-handling; 
- start demonstrator projects; 
- promote the use of standardized equipment for applications within 
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the government; 
- implement a governmental network for use between government 

agencies that can be also accessed publicly; 
- promote the use by small and medium size companies via value-

added services to be offered by professional associations, cooperative 
leagues, e t c , and via subsidies for communication devices on local 
workstations; 

3. Non-market policy 

- increase competition in value-added services, ensuring that public 
message-handling services are being offered at a favourable and equal 
price; 

- implement a new regulatory regime for the provision of public 
message-handling services and interconnect facilities as well as stan-
dards approval procedures; 

- establish a regulatory regime to ensure security, reliability, integrity 
and privacy of message communications. 

A government policy that is specifically aimed at the development and 
implementation of public message-handling services, can be highly reward-
ing if it manages to breakthrough the stalemate of networks, terminals and 
value-added services. Exarnples of possible application fields of message-
handling in the Netherlands are (42): 

academie and educational networks, such as SURF (43); 
transportation networks, such as INTIS (44); 
agricultural networks; 
retail and transactional/financial networks. 

Above all the Dutch policy should be international and see in a generic 
OSI/MHS service a challenge for the international trade of information 
comparable with commodity trading. The EC programmes on information 
technology, in particular ESPRIT, can form a starting point for the building 
and internationalization of Dutch expertise. Western European networks, 
such as RARE, EARN, Ariadne, EC networks (INSEM, INSIS), are possible 
areas of message-handling interest (45). 
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CHAPTER 6. 

TOWARDS OPEN INFORMATION NETWORKS 

6.1 SUMMARY: THE MYRIAD OF INTERCONNECTIONS 

The growth of computer installations and the need to exchange information 
among distributed computer systems, diverts communication needs from 
human beings toward computer systems. Electronic mail becomes not so 
much an aid for interpersonal (textual) information exchange, as an access 
method to computer processing facilities (in order to access data bases, fill-in 
forms, effect transactions, etc.) 

The variety in computer systems, communication procedures, and network -
ing facilities, lead to a great diversification of interconnection possibilities. 
One of the major changes in telecommunications is this re-orientation from 
human communications toward machine communications. The growth in 
telecommunications is in the number of computers which will be connected 
and not in the number of human end-users. Telecommunications will have to 
deal with an enormous variety of 'users', while not knowing in great detail 
which specific applications they support. 

Sophistication of applications 

Large user organizations anticipate substantial use of new mail technologies. 
This development must be seen as part of their office automation plans on 
the one side, and the construction of company wide area networks on the 
other side. Office automation and company wide area networks will make 
information available to each member of the organization, at the proper time 
and place, and to the extent it is needed for the correct fulfillment of 
organizational tasks. It will be an indispensable tooi to compete and to 
perform in modern business. 

Moreover, applications of computers in such areas as design, manufacturing, 
logistics, marketing and administration, necessitate access to information 
which may be scattered over different departments and locations of the 
organization. A message handling network can provide the communication 
capabilities for this type of inter-process control. 

Increasing sophistication is also pre-eminent in inter-organizational applicat­
ions. The kernel of value-added services lies in message handling techno­
logies which support distributed applications, enabling information ex­
change, resource sharing and transactions. Increasingly applications become 
dependent on highly specific information, that must be collected and 
compiled from many different sources, at different locations, and which is 
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subject to different organizational and juridical regimes. 

Non-growth and additive substitution 

As indicated in the ICA survey, significant changes in usage patterns of 
current mail technologies are expected in the coming 10 years. Traditional 
mail technologies exhibit almost no growth (post) or are decüning (tel-
ex/TWX, analog facsimile). As a proportion of total mail volume, a signific­
ant substitution can be seen but overall, the application of new mail 
technologies is complementary or supplementary to current use. 

Interworking between old and new mail technologies seems mandatory in 
order to obtain a critical user mass for the new technology, and to ignite the 
substitution process. However, this process will be more complicated than the 
present one-to-one relation: some message volume will be transferred to the 
newer technology, while at the same time, the latter creates new messages for 
the conventional technology. 

Limited acceptance of new technology 

A number of bottlenecks exist in market acceptance: office automation at the 
departmental and intra-site level has only just begun to spread through the 
large organizations. Company wide area networks for traditional messaging 
services (post, telex/TWX, analog facsimile) and for connecting large EDP 
centers, are often in place. However with regard to the company wide 
support of office automation and interprocess information handling, only the 
first steps have been made. Cost justification is generally difficult. More-
over, technology is still in a development stage. 

Acceptance of new technology at the user level is another bottleneck. 
Communications capabilities of workstations, e.g. word processor, personal 
computer, are 'user-unfriendly', impeding the widespread use by individuals 
in both large and smaller organizations. Training and education of users is 
necessary; more intelligent interfaces between man and machine need to be 
built. 

With regard to small and medium size companies, the use of personal 
computers for communications with outside resources seems a definite 
opportunity. It requires, however, that the appropriate networks and services 
are in place. 

The interdependence of availability of networks and services on the one side, 
and the penetration of workstations on the other, is highly complicating the 
development of the market. 
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Standards-making and regulatory regimes 

A major change has been effected in telecommunication standardization. On 
the one hand the demand for increased variety in communication leads to 
de-standardization of products and services. On the other hand, the myriad 
of interconnection possibilities makes standards increasingly more desirable. 
From being technical standards for the quality of service, standards have 
become oriented toward external functionality. As the number of parties 
involved in the standardization process increased, the enforcement of stand­
ards became more important. 

Liberaüzation of the telecommunications service market increases the num­
ber of service providers; at the same time, traditional service providers are 
challenged to enter new markets. As a result, the organizational and juridical 
aspects of interconnection and standardization become more complicated and 
less uniform across different countries in the world. New regulatory regimes 
are being created for telecommunication service provision, because of which 
aspects of data integrity are gradually becoming more pressing. 

Critical objectives for innovation policy 

In summary the most critical objectives for successful innovation in elec-
tronic mail are: 

the continued development of OSI/MHS and its broad acceptance by 
scientists, policy makers, manufacturers, and users; 
the development and implementation of network equipment and network 
arrangements complying with OSI/MHS; 
simple-to-operate communication capabilities for workstations and pri­
vate systems; 
the widespread use of office automation in large organizations and the 
construction of company-wide area networks; 
the evolution of a new industry of value-added network services for 
facility sharing, access to information and transactions; 
the lowering of users inhibitions at the individual and organizational 
level, with special emphasis for the small and medium size company; 
the promotion of standards, both with respect to the speed of the 
standards-making processes, and to the implementation and enforcement 
of such standards; 
the creation of a new regulatory regime with respect to the provision of 
new telecommunication services, the position of traditional telecom­
munication service providers, and aspects of data integrity. 

With the advent of OSI/MHS, a new technological trajectory has been 
advanced to deal with the variety in computer communications. The fun-
damental characteristic of this innovation can be summarized as follows: 

OSI/MHS induces the development of a systems technology that shields 

161 



the variety of telecommunication networks from the application process-
es. This is done in such a way that distributed, formalized information 
systems can cooperate in order to perform a common task by 'meaning-
ful' message exchange . 

OSI/MHS constitutes the architectural design for the provision of tele-
information services allowing the inter-operability of these services. As an 
architectural design, OSI/MHS makes a critical distinction between com-
munication and application-oriented functions. It does so through a common 
boundary embodied in message handling. Via this architecture the pathway 
has been laid for the evolution of electronic mail toward worldwide compu-
ter-mediated message communications. Base technologies ï.e. network pro­
cessors, computers, workstations, operating systems and programming tools, 
which are generally available, will have to be applied to the OSI/MHS 
architecture, whereas proprietary designs should be divested as concerns 
their communications with the outside world ('gateway policy'). 

FIGURE 6.1 COMMON MESSAGE-HANDLING BOUNDARY 
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For the interconnection of distributed (computer) systems in the public area, 
OSI/MHS seems an unavoidable choice. Whether it will materialize itself in 
concrete products and services, largely depends on the future feedbacks from 
the market and production centers. 

A winning technology? 

Message-handling technology can become the leading development toward a 
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FIGURE 6.2 MESSAGE HANDLING DEVELOPMENT IN JAPAN 
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genene value-added network. The various technologies that are currently 
performing the mailing functions will undergo a rapid change induced by the 
concept of a generic value-added network. Figure 6.2 shows a possible 
development path of mailing in Japan toward what has been named a 
message-handling highway' (1). 

As concerns Western Europe the following trends have been forecast (2): 
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telex as the leading form of electronic mail during this decade will 
gradually flatten off and decline in absolute numbers; 
Teletex gradually taking over, in particular gaining acceptance during 
the beginning stages in multi-site organizations; 
facsimile increasing in use due to falling cost of equipment and develop-
ing as part of a mixed-mode, modular terminal; 
a non-significant demand for communicating wordprocessors, mailbox 
and store-and-forward message switching. 

The foregoing study exemplified the importance of electronic mail beyond 
the simple transport of textual messages over telecommunication networks. 
Message-handling technology as the kernel of the innovation process in 
electronic mail, will achieve the interconnection of many networks for a 
variety of terminal systems and document formats and can lead the way 
toward an integrated information network. This leads to the following 
requirements for new electronic mail services: 

they should be relatively independent of the network that is used; 
all kinds of terminals must be accommodated with little restrictions on 
the document structure capabilities; 
there should be access to a variety of resources, residing on computer 
systems dlstributed across the message-handling system; 
messages should be captured, processed and delivered according to the 
requirements and capabilities of the sender and recipiënt systems. 

6.2 INNOVATION, REGULATION AND STANDARDIZATION 

Since the early application of computers to message communications during 
the 1970s, the directions for innovation in electronic mail have been laid 
down along the lines of OSI/MHS. The innovation has only just begun and 
the interrelatedness of technological innovation and diffusion forms a com-
plicated methodological problem. 

Diffusion is not a once-for-all phenomenon, says Dosi (1984) (3). In a truly 
dynamic account, technological imitation within an industry is coupled with 
further technological innovation along a specified trajectory of technical 
change. There is a dynamic relation of both inter-firm diffusion of innova-
tions (Dosi calls these the diffusion of production) and diffusion in demand, 
and the two are strongly interdependent (4). This strong technological inter-
dependence between those industry sectors for which the new products are 
not final goods, is comparable with the French filiére (5). As a consequence 
of the industrial interrelations, a radical change in technology can transform 
the industrial structures: technical progress is partly endogenous, directed by 
the economie system, but long-run advances stem from exogenous and 
radical digressions of the prevailing technological paths. New companies can 
evolve and disrupt the entrenched oligopolistic positions of present industrial 
structures (6). 
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In the opinion of Nelson and Winter (1982) (7), technical change is primarily 
the result of the active searching of present firms to improve on theircurrent 
technology. Economie growth is a pure selection process between competing 
technologies, similar to the notion of survival -of- the-fïttest in biology. 
Firms are adaptive to changes in technology, even when it changes the 
industrial structure, and regardless of the source of the new technology (8). 

The methodological puzzle of autonomous technology on the one side and the 
interdependence of technology and market on the other, is a formidable 
obstacle for contemporary innovation research (9). How can one be certain a 
new trajectory is presenting itself? And given this uncertainty, how can 
markets be defined that will be affected? And how can the possible 
influences of the new technology on the industry structure be determined? If 
one cannot assess the factors of change, how can one predict or recommend 
actions? Ultimately the forecasting and impact analysis of new technologies, 
and the analysis of market acceptance is a normative study of our views on 
the ability to change our environment and our human capabilities to do so 
(10). 

The belief that technology has an 'inner logic* independent of anticipated 
user needs is a specifically dangerous one; technology is then seen as the 
externalization of human functions (Mumford, 1963; Van Dongen, 1982) 
(11), that starts having a 'phantom objectivity', a reality of itself. Reification 
of technology leads to alienation and problems in having technology accep-
ted. Alternatively, the widespread adoption and diffusion of technology 
requires its social embodiment, the de-reification of technological changes 
and coherence with current social and cultural norms (12). 

One particular aspect of the autonomy of technology is its science base. 
Modern technology requires formal scientific techniques as opposed to the 
crafts in the agricultural times (Freeman, 1982) (13). Rapid scientific 
advance is indispensable to sustain the technical progress necessary to satisfy 
increasingly complex human needs. Moreover, science has become highly 
capital intensive and demands a sophisticated educational system throughout 
society (14). 

The marriage of science and technology has been successful in the produc­
tion of new technologies, but not in facilitating the acceptance of technology. 
Gershuny and Miles (1983) (15) introducé the notion of 'social innovation'; 
change that takes place in the non-formal economy because of the trans-
formations in the means for satisfying certain households needs. In particular 
the new information technology, says Gershuny (16), makes it possible for 
consumers to add value to semi-finished products that they buy from the 
formal economy. In most cases this is imperative for the product's viability, 
e.g. the programming of a home computer. Not only technical innovation, 
but increasingly social innovation is needed for human progress. 
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The impact of standardization 

If the path of development of technoiogy is without reference to market 
needs, then the fate of new technologies can be compared with the prolif-
eration and extinction of species in Darwin's theory. As a result, standardiz­
ation is of little value in the early stages of development. Standards would 
emerge as a de-facto result of technological developments. 

In the case of electronic mail, the trajectory of conventional technologies is 
affected by applying computer systems for mediating communications. The 
emphasis by telecommunications industries on consensus-standardization 
relates exactly to this crossing point of traditional technoiogy on the one side, 
and computers on the other side. Standardization allows them to conceptual-
ize the impacts of the changing technoiogy on their business. This should not 
deny the contributions of the telecommunications industries to new develop­
ments and inventions, but rather stress that the telecommunications indus­
tries have not been able to keep up with the rapid developments in 
computers, either by short- sightedness or by regulatory restrictions. The 
new technologies will have a profound impact on the industrial structure of 
the telecommunications industry; standards-development processes may give 
time to adapt to this changing environment. 

Standardization can be seen as the discriminating factor between the auto-
nomy of technoiogy versus the autonomy of the market. It is the borderline 
where all involved in the innovation process will meet. Prospective users, 
vested suppliers and innovators will each have different interests in making 
standards. For the users, standards mean the interchangeability of technoiogy 
and the reduction of variety. For the traditional suppliers (or the endangered 
species) standards are a protection against the threatening innovation of their 
market. Moreover, standards allow them to manage the currently installed 
base of equipment and also their clientèle; standards should allow the 
'graceful degradation' of new technoiogy for the installed base (17). 

There are two specific circumstances that will induce the entrepreneurial 
innovator to opt for standardization in stead of creating an exclusive market 
position. First, the standardization of technoiogy can give economie benefits. 
This could be because the Standard increases the applicability of the new 
technoiogy; establishes an international market; Iets the supplier operate 
outside the traditional customer base; or makes production more efficiënt. 
Second, standardization can diminish development risks. It allows sharing of 
technical know-how; the early verification of user needs; or it supports the 
creation of new industrial structures to wrestle with the traditional establish­
ment. 

Although standards will benefit the prospective users of new technoiogy, the 
effects of standards on their innovative behavior are little known. Standard­
ization can block early adoption processes or endanger the adaptive capabil-
ities of user organizations. The pace and direction of technical change may 
be so uncertain that standards are practically impossible. However, standards 
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from the user point of view can be a substitute for developing in-house 
expertise. 

On the one hand it does not seem tenable to rely on the user for guiding 
technoiogy into the market. On the other hand, the conflicting interests of 
the entrepreneurial innovator and the industrial establishment do not ensure 
stable market introduction of new technoiogy. In essence, this Ieaves govern-
ments to pursue a policy aimed at standards making and early implementa-
tion. This policy requires: 

adequate expertise at government level to judge the practicability and 
market acceptance of standards for new technoiogy; 
the timing of functional standards before entrepreneurial or leading 
manufacturers have obtained a dominant position in the market; 
absence of leading-edge technologies that outdate possible standards 
even before prototypes could be manufactured; 
a national and international standards enforcement mechanism; 
obvious benefits to all involved for jointly agreeing to a Standard. 

The main benefit of an active government policy for standards-making must 
lie in improving the technology-market interface. Policy aimed at standards 
making as a means to improve technological innovation and market accept­
ance can be highly rewarding. Moreover, a technology-standards policy can 
be a means for government to monitor its prevailing industrial structures and 
to dam possible side effects of new technoiogy at an early stage (IS). 

Technoiogy innovation policy and regulation 

A public policy with respect to standards will become of increasing import-
ance for government to stimulate and direct technological innovation. It 
requires, however, a delicate and subtle balance between persuasion and 
coercion. Standards can only stimulate innovation if they are based on 
attainable goals for technical development and market change; the definition 
of these goals should be primarily the responsibility of the producers and 
consumers of technoiogy. At the same time governments must have the 
ability to overcome technical, industrial and cultural rigidities. If regulatory 
means are used to direct technical change, one should be aware that the 
effects of regulation on innovation are far from clear. 

Regulations can stifle innovation or mislead the active search of firms for 
new possibilities. Regulations impede change since the process of regulatory 
reform is slow and leads to uncertainty. However, it is not proven that 
regulations always have this negative impact (Nelson, 1982; Rothwell and 
Zegveld, 1981, 1985). According to Rothwell and Zegveld (1985) (19) the 
negative impact of regulations has been more often due to the uncertainties 
associated with the regulatory formulation and the implementation system 
rather than with the actual regulations themselves. 
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The regulatory framework should aim to control the external factors when 
using technology (i.e. safety, environmental protecrion, ergonomics) and 
provide the basis for creating industrial structures for technology to prosper, 
such as security, privacy and anti-trust Iegislation. Standards policy provides 
a means to involve industry and users in directing the regulatory framework 
at an early stage. 

6.3 AN OPEN ÏNFORMATION NETWORK 

OSI/MHS is a way toward an 'open information network' which provides 
access to information, as much as possible independent of the physical 
location, technical and operational facilities which maintain the information. 
Accepting that information is increasingly more important for modern Iife 
(20), access to information where-ever available and whenever needed is 
critical for human progress. Although initially conceived for interpersonal 
communications, electronic mail can constitute the basis for this global 
information access. In particular, OSI/MHS is a new paradigm for the 
provision of a variety of new tele-information services which allows the 
inter-operability of services and the mutual exchange of information be-
tween such services. 

The fundamental transition toward an open information network is the use 
of formaüzed information-processing systems which act on behalf of the 
human being. Vallee (1982) (21) refers to this development as the 'network 
revolution'. At the same time standards themselves start having a reality, in 
that common rules for message transfer as well as for message content 
determine the degree in which the inter-operability between tele-informat-
ion services can be achieved. Standards are definitely an inherent part of the 
innovation process before diffusion can take place. 

The traditional telecommunication service providers will undergo the result-
ing changes (22) as 'de-regulation', 'de-monopolization', and 'liberalization' 
take place. This change can be compared with the transition in transportation 
systems from train to automobile (23). The railway system developed well 
before the road system; it provided a service directly for the human being on 
the basis of a time-table. The road system, however, provided a service for 
cars (i.e. safe roads and crossings at the interconnect points) rather than for 
human end-users. The human user drives the car himself, guided by 
direction posts. Moreover he became flexible not only with respect to time 
and direction, but also with respect to the goods to be transported in his 
vehicle. 

Message-handling can give a similar flexibility for telecommunication net-
works as cars did for transportation. It results in fundamentally different 
concepts for 'service provision': the terminal need no longer be part of the 
service, nor need constraints on the use of the system be related with the 
information to be transported as was the case for traditional services such as 
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telephony. Utility services are needed, however, with respect to the actual 
'transport' (bearer services), to arrange 'crossings' (interconnect facilities), 
and to make road direction posts (directory services). Traditional telecom­
munication service providers can have an important role in making these 
facilities available. These are referred to in my study as the 'generic value-
added network' services. OSI/MHS serves as the principle for the construc­
tion of such a network. 

Analogous to the road system, the separation of the terminal (car) from the 
operation of the technical facilities (the road system), necessitates a body for 
approving and monitoring safe and available transportation service, which is 
independent and separate from both car manufacturers and road operators. 
Finally, a tariff structure is needed to guarantee return on long-term 
investments in infrastructural provisions. 

Let me capture the kernel of my thesis as follows: 

1. new developments in electronic mail are progressing along OSI/MHS, 
which is fundamentally a new paradigm for the design, development and 
organization of the technical infrastructure for message transfer (in the 
broadest sense of the term 'message'); at present OSI/MHS does not 
cover the management of associations between distributed, formalized 
information-processing systems; this will become increasingly more 
important; 

2. standardization plays a particular role in the transition from the con-
ventional way for the provision of tele-communication services to new 
arrangements made necessary due to the growth of computer commun­
ications; standardization determines both user-acceptance and the pos­
sible inter-operability of new tele-information services; 

3. technical expertise is a critical factor affecting both innovation and 
diffusion processes; the critical role of standards may be an alibi for 
proprietary expertise; 

4. public facilities are needed for factual message transfer, for intercon-
nection, and for directories; traditional telecommunication service provi­
ders can play a Ieading role in providing these services; however, an 
independent institution should ensure the definition, development and 
compliance of standards on a consensus basis; 

5. government policy is an important factor, determining to a great extent 
the speed and direction of the innovation and diffusion processes; the 
existing rigidities in regulatory regimes are particular bottlenecks. 

Governments can -and should- actively engage in creating international 
forums to develop standards; by promoting the increase of expertise in user 
organizations, standards can have a more positive influence on diffusion 
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processes. This will lead manufacturers to a better understanding of user 
needs and aid the development of better product concepts at an early stage. 
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NOTES CHAPTER 6 TOWARD OPEN INFORMATJON NETWORKS 

(1) Vervest and Wissema (1985) p. 11-12. 
(2) Logica 'Eurodata Foundation Text & Facsimile Study - Summary of 

Results' (June, 1983). 
(3) Dosi (1984) p. 284-295. 
(4) ld. 
(5) ld. p. 288. 
(6) ld. p. 292-301. 
(7) Nelson and Winter (1982) p. 171-172, p. 279-280, p. 400-404; see also 

Nelson and Winter (1977). 
(8) The idea of an analytic break between the generation of innovation and 

the 'fate' of innovation, implies that firms will try to take advantage of 
any innovation that presents itself to the market place. This is similar to 
what Schumpeter describes as the effects of imitation; cf. Nelson and 
Winter (1982) p. 275-281. 

(9) Cf. Mowery and Rosenberg 'The Influence of Market Demand LTpon 
Innovation - A Critical Review of Some Recent Empirical Studies' 
(1979). 

(10) Cf. Wissema 'Zeg Mij, Wat voor een Ding is Technologie?' ('Teil Me, 
What Kind of Thing is Technology?') (1982). Wissema (id. p. 22) argues 
in favour of a technological planning office in order: 

to search and collect signals of possible technological changes; 
to propose projects for the development and application of 
technical knowledge; 
to propose the elimination of bottlenecks for the creation of 
new branches of industry; 
to conduct an annual research oi technological strengths and 
weaknesses, a survey of the nature and degree of availability 
and the application of technical knowledge in the Netherlands, 
compared with the international situation; 
to determine the social limiting conditions for the development 
and application of technical knowledge and to propose the 
formalization in this respect. 

(11) Van Dongen 'De Invloed van Nieuwe Technologieën op Sociale Veran­
dering' ('The Influence of New Technologies on Social Change') in 
Huppes and Berting (1982) p. 89-106. 

(12) Cf. Keat and Urry (1975) p. 180-195. 
(13) Freeman (1982) p. 15-18. 
(14) Rothwell and Zegveld (1981) p. 147-174. Cf. for the impact of the 

science-technology infrastructure on the progress in semiconductors: 
Levin 'The Semiconductor Industry' in Nelson (1981) p. 9-100; ditto for 
computers: Goody Katz and Phillips 'The Computer Industry' id. p. 162-
232. 

(15) Gershuny and Miles (1983) p. 83-94, p. 121-130; cf. Gershuny (1983). 
(16) Gershuny and Miles (1983) p. 173-177, p. 243-245; Gershuny (1983) p. 

24-31. 
(17) The compatibility of the innovation has generally been recognized as a 
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user requirement (cf. Rogers 1983, p. 223-227), but not for the vested 
industry. 

(18) In the ICA Questionnaire Survey we found contradictory relations 
between innovativeness and the use of non-standardized mail techno-
logy, but were unable to detect a consistent pattern. Cf. Vervest et al. 
(1986). 

(19) Rothwell and Zegveld (1985) p. 43. 
(20) Cf. Tof f Ier (1980). 
(21) Vallee (1982). 
(22) Cf. Toffler (1985). 
(23) Introduction, p. 12-13. 
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APPENDIX 

OPEN SYSTEMS INTERCONNECTION/ 
MESSAGE HANDLING SYSTEMS 

A.l INTRODUCTION 

Electronic mail systems provide services to transfer electronic messages in 
the broadest sense of that term. As a result of the efforts of the International 
Federation for Information Processing (IFIP), the International Organization 
for Standardization (ISO) and the International Telegraph and Telephone 
Consultative Committee (CCITT), architectural rules and conventions have 
been developed for future computer-mediated message systems (1). This 
model for Message Handling Systems (MHS) is based on another model, i.e. 
the Open Systems Interconnection Basic Reference Model (OSI); collectively 
they form the basis for future developments in electronic mail. An under-
standing of this approach is necessary for evaluating the direction and 
possible impacts of message handling; the OSI/MHS model is reviewed in 
this Appendix. 

Message handling facilities 

A basic electronic mail system has been shown in Figure 2.1. The function of 
electronic mail is provided via a telecommunication system, which to this 
end can have a number of message handling facilities for intermediate 
message manipulation. Because of the application of modern computer 
processing, message manipulation can become increasingly more sophistica­
ted (2). First the types of message handling facilities are explained; the 
second section discusses the OSI model and its relation with message 
handling. Finally the message-handling functional model is reviewed. 

Message-handling facilities can be distinguished as follows (see Figure A.l): 

1. Access, interworking and conversion facilities 

Access provides the adaptation to a communications domain (defined as a 
communications system with limited connectivity with its environment) (3). 
Network access concerns the adaptation to a specific communications net-
work, covering: 

public switched telephone network (PSTN); 
circuit (CSPDN)- or packet (PSPDN)-switched public data network; 
the future integrated services digital network (ISDN); 
private networks, such as based on private automatic branch exchange 
(PABX), local area network (LAN), and global or wide area networks 
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(WAN); 
broadband and broadcast networks, maritime and other nets. 

Service access provides the necessary functions for access to a telecommuni-
cations service. CCITT distinguishes B and T-Services (Stndy Group XVIII, 
1984) (4): a B or bearer service will transport binary information only 
without any further assumption on the semantics of their bitstring. For T or 
tele-service the semantics of the bitstring are relevant and form part of the 
service offered. Service access for bearer- and tele-services are quite distinct 
(5). 

Interworking enables communication between distinct communication do-
mains that are compatible among themselves. Compatibility refers to the 
commonality in functions between two or more systems. The level of 
incompatibility determines the scope of cooperation between the involved 
systems. ISO identified a broad range of cooperation subjects such as 
information exchange, communication capabilities, data representation, data 
storage, process and resource management, integrity and security and pro­
gram support (6). 

FIGURE A.l MESSAGE HANDLING FACILITIES 

SENDER 
USER 
SYSTEM = 

legend A1CF access, interworking and conversion facilities 
D/SF directory and submission facilities 
D/DF directory and delivery facilities 
MTF message transfer facilities 
MPF message processing facilities 
AMF administrative and management facilities 

CCITT defines in X.300 two classes of interworking: transmission-orientated 
interworking adapts different communication networks -note that the differ-
ence can be both from a technical, an operational or juridical point of view 
(7). The adaptation is restricted to the transmission capabilities of each 
network, 

Communication-oriented interworking involves the adaptation of the data-
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type (the semantics of the bitstring) and is related to the complete function-
ality of the tele-service. 

Conversion is defined as the translation and reformatting of user-designated 
information. It is either communications-oriented or application-oriented. 
Conversion of user information for the purpose of communications is needed 
in order to adapt the binary representation and the semantics of the data for 
transmission. This primarily affects the presentation of data as user-
designated information. 

Application data conversion is needed to adapt data for the purpose of 
information processing; this is very much dependent upon the meaning of 
the data for the connected systems. 

2. Directory and submission/ delivery facilities 

There are two types of directories: directories for identifying communication 
entities (the Iatter term is used by the present CCITT Study Group on 
directories) and directories for classifying messages. 

The first directory is a tooi to identify the communication entities (8) and to 
define their communication capabilities. It is mandatory that each commun­
ication entity can be uniquely identified by the mailing system; naming is the 
common method for this identification, but there are many different and 
often incompatible naming conventions (9). 

The directory also gives information about the capabilities or properties of 
the communication entities. Important types of properties include: 

network or bearer service access numbers; 
tele-service access numbers; 
user and application service numbers. 

The message type directory is needed to identify the message which is 
transported and to define the properties of the message (10). Messages canbe 
named and their properties could be uniquely assigned, such as: 

requested message forwarding facilities; 
content and data structure types; 
conversion facilities and content processing. 

For each message handling transaction, the message directory and the 
communication entity directory form a unique combination. A message 
handling transaction (MHT) is defined as: the actual submission, transfer and 
delivery of a message between the sending and the receiving communication 
entity via message handling facilities. After message submission, the message 
directory and the communication entity directory uniquely define which 
services are to be performed by the mailing system and which message 
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handling facilities are needed. This defines among other things addressing 
and routing. 

Submission and delivery facilities define the methods and procedures used 
for communication entities to fold and unfold user-messages. The submission 
facilities enable a sender to package application data into a message and to 
submit it for message transfer. Ususally an envelope structure is used. 

Delivery facilities enable the receiving of a message by the receiver and the 
unpacking of the data (user-designated information) for the application 
processes. 

The directory in conjunction with submission/ delivery facilities controls the 
access by a communication entity to the facilities and authenticates the 
communication entities. 

3. Message transfer facilities 

The facilities for message transfer enable the transport of the message via 
telecommunication networks. It includes: 

message acceptance from sending communication entities; 
identification of sender and receiver, and of message types; 
routing to intermediate message handling facilities for message transfer, 
message processing or message administration/ management; 
message storage and forwarding at various points inside MHS; 
message delivery to the receiver. 

4. Message processing facilities 

As concerns message transfer, the contents of the message itself are irrel­
evant, once it has been classified by an appropriate directory labelling. 
Message processing provides those facilities that can add 'value' to the 
message itself from the point of view of the application; the contents are not 
neutral and can be manipulated, including: 

data-type conversion; 
interpersonal messaging support; 
format processing; 
user-information management; 
programming; 
filing and data base management. 

An important notion is that of the 'active message' (11); the contents of an 
active message are computer instructions to activate certain application 
processes. Active messages are facilitators for human-to-computer and 
computer-to-computer message communications. Via an active message a 
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sender may request certain application data that should be collected at 
another communication entity. 

5. Administrative and management facilities 

The control over message-handling facilities is grouped in a number of 
'management domains': the set of facilities managed by an organizational or 
juridical entity that includes at least one message transfer facility (12). Each 
management domain is responsible for the administration and management 
of own its facilities. The functions include: 

communication entity access management and certification; 
maintenance and operational control; 
security and integrity management; 
interconnection management with other management domains; 
configuration and capacity management; 
accounting, logistics and cost allocation. 

A.2 OSI/MHS ARCHITECTURE 

A.2.1 OSI and layering 

ISO defines the term Open Systems Interconnection as the exchange of 
information among systems that are 'open' to one another for this purpose by 
virtue of their mutual use of the applicable standards (13). System is defined 
as: 'a set of one or more computers, the associated software, peripherals, 
terminals, human operators, physical processes, information transfer means, 
e t c , that form an autonomous whole capable of performing information 
processing and/or information transfer'(14). 

An 'open system' should obey OSI standards in its communication with other 
systems: this will allow not only the transfer of information between systems 
but also the capability for interworking, that is to achieve a common 
(distributed) task (15). 

The OSI architecture is an abstract model for systems interconnection. Each 
system is viewed as an hierarchical division of a number of subsystems. 
Subsystems of the same order, but belonging to different overall systems 
constitute a layer. Thus, the (n)-subsystem of system A is on the same level 
as the (n)-subsystem of system B; in this way, the (n)-subsystems of A and B 
collectively constitute a peer layer. Except for the highest layer, which 
represents the systems's application, each layer provides services for the next 
higher layer. The OSI architecture distinguishes seven layers as given in 
Figure A.2. 
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FIGURE A.2 THE ISO SEVEN-LAYER REFERENCE MODEL 
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bitstrings between end-systems 

Reduce errors introduced 
by physical media 

Transfer of bitstrings 
across physical circuits 

The OSI principles for layering are the following (16): 

1. 
2. 

layers are defined so as to group similar functional entities together; 
each layer adds to the services provided by the layer below, except for 
the lowest layer; 
each layer has one or more peer protocols for the interaction among its 
functional entities; 
different protocols may be used within the same layer without affecting 
the layer service definition; 
interactions across layer boundaries are minimized; 
the number of layers is kept to the minimum consistent with the 
above principles. 

An (n)-layer service, or (n)-service is defined by the service elements which 
are provided to the (n+l)-layer. For this purpose the services of the next 
lower layer, the (n-l)- layer are used. This cascade of lower layer services is 
viewed as an abstract machine (17). 

The (n)-protocol defines how functional entities in an (n)-layer cooperate to 
constitute an (n)-service on top of an (n-l)-service. A relay is an intermed-
iary function to forward data between layer-entities of different systems. 

A.2.2 The application layer 

All lower layer services support the cooperation among application-processes 
of different systems at the highest layer, i.e. the application layer. OSI 
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defines application-process as: 'the information processing for a particular 
application'(18), which can be a human operator, a computer program, or 
anything that yields 'OSI transferrable data'. 

The application layer is responsible for the transfer of information between 
application processes. The presentation layer is responsible for the presenta­
tion of the information to the application layer. The distinction can be 
thought of as one between the semantics (meaning of the information to be 
exchanged) versus the concrete syntax (external representation of the in­
formation being exchanged) (19). The application layer ultimately defines 
the meaningfulness of information, while the lower layers are dealing with 
the technical aspects of communications: layers 1 to 5 provide the application 
layer the freedom to ignore the details of the underlying communications 
mechanisms (20). 

As said, interconnection enables open systems to cooperate and to achieve a 
common task. This cooperation among open systems involves the following 
range of activities, according to ISO (21): 

1. interprocess communication, which concerns the exchange of inform­
ation and activity synchronization between application-processes; 

2. data representation, which concerns all aspects of the creati'on and 
maintenance of data descriptions, and data transformations for re-
formatting data exchanged between open systems; 

3. data storage, which concerns the storage media, and the file and data 
base systems for managing and providing access to data stored on the 
media; 

4. process and resource management, which concerns the means by which 
OSI application-processes are declared, initiated and controlled, and the 
means by which they acqurre OSI resources; 

5. tntegrity and security, which concern information processing constraints 
that must be preserved or assured during the operation of open systems; 

6. program support, which is the definition, compilation, linking, testing' 
storage, transfer, and access to the programs executed by OSI applica­
tion-processes. 

The cooperation is a function at the application layer and will in most cases 
necessitate the access of other systems via OSI lower layer services. Common 
application layer services are (22): 

identification of communication entities; 
authorization to communicate; 
determining availability and authentification; 
privacy settling between communication entities; 
cost and resource allocation; 
determining acceptable quality of service; 
associate application-processes and synchronization; 
selection of dialogue discipline; 
agreements on integrity of data transfer; 
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identification of constraints on data syntax. 

A.2.3 Message-Handling support in the application layer 

Following OSI, the MHS functionality has been defined as two sub-layers of 
the application layer: the Message Transfer Layer (MTL), which is the lowest 
subiayer and which provides the Reliable Transfer Service (RTS); and the 
interpersonal messaging subiayer, or Cooperating User Agent Layer (UAL), 
providing the Interpersonal Messaging service (IPM). The Iatter is an op-
tional layer on top of MTS and supports message exchange between human 
beings. 

Figure A.3 shows the message-handling protocol structure (23). The Message 
Transfer Layer contains two types of entities. The first is the Submis-
sion/Delivery Entity (SDE); it performs the functions that can be direclly 
associated with an individual user of MH facilities. The second entity type is 
the Message Transfer Agent Entity (MTAE) which performs the functions 
associated with the message transfer itself. Related to this layer are two 
protocols: 

* PI is a relay protocol for the exchange of messages between MTAE's 
* P3 is an access protocol for submission and delivery of messages. 

The second subiayer (UAL) provides inter-personal messaging services. User 
Agent is defined as an application process in a device that supports an 
individual user in preparing, storing, sending and receiving messages. The 
User Agent Entity (UAE) embodies those aspects that concern the content of 
the message and the cooperation with other UA's (24). Related to this layer 
are the following protocols: 

* P2 defines the cooperation between UAE's and enables the interpersonal 
messaging service 

* Pt defines the cooperation between the device embodying the UA and 
the UAE. Pt can be seen as the terminal protocol by which a user 
accesses the UA. 

Note that P2 /Pt can be seen as one of a class of services which can be 
provided on top of the MTL. Other sets of protocols can be defined (so 
called Pc protocols) for message based information transfer other than inter-
person. 

;so 
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A.3 MESSAGE HANDLING MODEL OF CCITT 

A.3.1 Functional model 

The following 1984 Recommendations of CCITT describe the OSI/MH 
model (25): 

OSÏ 
X.200 Reference model of open systems interconnection for CCITT 

applications 
X.2I0 OSI layer service definition conventions 
X.2I3 Network service definition (for OSI for CCITT applications) 
X.214 Transport service definition 
X.2I5 Session service definition 
X.224 Transport protocol specification 
X.225 Session protocol specification 

MHS 
X.400 Systems model-service elements 
X.40I Basic service elements and optional user facilities 
X.408 Encoded information-type con vers ion rules 
X.409 Presentation transfer syntax and notation 
X.410 Remote operations and reliable transfer service 
X.411 Message transfer layer 
X.420 Interpersonal messaging user-agent layer 
X.430 Access protocol for teletex terminals 

The objective of the CCITT message handling model is to enable subscribers 
to exchange messages on a store-and-forward basis. Two MH services are 
defined: Interpersonal Messaging (IPM) which supports interpersonal com-
munications, including communication with existing CCITT telex and tele-
matic services. Message Transfer (MT) service which supports genera!, 
application-independent message transfer. MT and IPM services can act as 
the interconnection services for CBMS and other proprietary mail systems. 

The functional model is as given in Figure A.4 (X.400). A user can be any 
type of application-process, either a human being or a computer process. The 
five basic elements in this model are: message orïgination, submission, 
relaying, delivery and reception. 

Relaying is typically the function between a number of MTA's. Submission 
and delivery are located inside an application-process, the UA. A user 
interacts with the UA for both sending processes and for receiving processes. 
The UA on its behalf interacts with the MTA. The UA functions for Inter 
Personal Messaging (IPM-UA) are (X.400) (26): 

1. provide the functions for message preparation; 
2. interact with the MTS for submission; 
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FIGURE A.4 FUNCTIONAL VIEW OF THE MHS MODEL 

LEGEND: UA : USER AGENT 
MTA: MESSAGE TRANSFER AGENT 
MTS: MESSAGE TRANSFER SYSTEM Source: x.400 

3. interact with the MTS for delivery; 
4. present messages to the user; 
5. cooperate with other IPM UA's; 
6. perform additional message preparation and manipulation functions. 

The complexities around the above simple model are basically the following 
(see Figure A.5): 

various physical implementations may be used. These have all to be 
defined and the interconnections must be associated. 
message data types will vary and the relaüon and possible conversion 
between data types has to be defined. The system can be used for all 
sorts of message communications; the syntax and semantics of such 
communication has to be defined. At present only Inter Personal Mes­
saging (IPM) has been defined with P2 as the first of the Pc class of 
protocols. 
existing and new messaging services, such as telex and telematic services 
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F1GURE A.5 EXAMPLE OF A COMPLEX MESSAGE HANDLING 
ENVIRONMENT 

TeleteK Terminals 

Source: Cunnlngham (1983) 

must be able to communicate with the users of the MHS. 
different organizational and juridical owners may be involved. X.400 
(27) defïnes three classes: user-to-Administration supplied UA, private 
UA-to-Administration MTA, and private MTA-to-Administration 
MTA. There is also a private MTA-to-private MTA class, although not 
covered by Series X.400 (28). For the purpose of interconnection, the 
term Management Domain is used: a system of at least one MTA and 
zero or more UA's owned by an Administration or other organizational/ 
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juridical entity is called Management Domain (MD). 

A.3.2 The IP-message 

The MTS transfers messages that shouid have an envelope, representing the 
control information for the MTS- and a content, which is 'transparent' user 
information and/or status report information. Each message is assigned a 
unique number upon submission by the UA. 

The envelope identifies the originator and recipiënt names (O/R names, 
X.400); the O/R names are given to the UA's and as a minimum they shouid 
unambiguously identify the MD of the recipiënt UA. This is called the base 
attribute set (29). The development of directory system capabilities will 
enable the routing information to be derived for other base attribute sets; the 
objective is a universal support of naming conventions, eliminating depen-
dence on hierarchical naming structures (30). 

In general the contents of the message are undefined except for Inter-
Personal (IP) messages. The IP message consists of: 

- a single envelope with the O/R names 
- one or more content parts separated via headings 
- one or more body parts that belong to a specific heading 

The recognized body part types are (31): IA5, telex, digitally encoded voice, 
Group 3 facsimile (T.4), Text Interchange Format 0 (TIFO, T.73), Teletex 
(T.61), Videotex (T.100, T.101), encrypted, nationally defined, forwarded 
IP-message, Simple Formattable Document (SFD), Text Interchange Format 
1 (TIF1, T.73). 

The nature and attributes, or type of each body part can be defined 
independently. In this way IP services can be distinguished among various 
body parts o( the same message; it also enables data type conversion, see 
Figure A.6 (32). 
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FIGURE A.6 ENCODED INFORMATION-TYPE CONVERSION 
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A.3.3 Message Handling System service elements 

Two sets of MH service elements have been defined in X.401: message 
transfer service elements (see Table A.1) and inter-personal messaging 
service elements (see Table A.2). 
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TABLE A.1 MESSAGE TRANSFER SERVICE ELEMENTS 

Service group Service Elements Categorization 

Basic service Access management (UA-MTA) Basic 
Content type indication 
Converted indication 
Delivery time stamp indication 
Message identification 
Non-delivery identification 
Original encoded information 

types indication 
Registered encoded information types 
Submission time stamp indication 

Alternate recipiënt allowed E-PM 
Deferred delivery 
Deferred delivery cancellation 
Delivery notification 
Disclosure of other recipients 
Grade of delivery selection 

(three priorities) 
Multi-destination delivery 
Prevention of non-delivery 

notification A-PM 
Return of contents 

Conversion options 

Query options 

Status and inform 
options 

Conversion prohibition 
Explicit conversion 
Implicit conversion 

Probe 

Alternate recipiënt assig 
Hold for delivery 

nment 

E-PM 
A-PM 
A-CPT 

E-PM 

A-CPT 

legend E essential optional user facility 
A additional optional user facility 
PM selectable on a per-message basis 
CPT agreed for a contractual period of time 

Source: X.400, X.401 

Submission and 
delivery options 



TAIÏLE A.2 INTERPERSONAL MESSAGING SERVICE ELEMENTS 

Service group Service elements Categorization 
, 'inating UA receiving UA 

Dasic Basic 
Basic IPM Basic MT service elements: 
service Access management (UA-MTA) 

Content type indication 
Converted indication: P2 
Delivery time stamp indication 
Message identification 
Non-deHvery notification 
Original encoded information 

types indication 
Registered encoded information 

types 
Submission time stamp indication 

Specific IPM service elements: 
IP-message identification 
Typed body 

Basic 

Submission MT submission and delivery options: 
and delivery Altemate recipiënt allowed 
options Deferred delivery 

Deferred delivery cancellation 
Delivery notification 
Disciosure of other recipients 
Grade of delivery selection 
Multi-destination delivery 
Prevention of non-delivery 

notification 
Return of contents 

A-PM 
E-PM 
A-PM 
E-PM 
A-PM 
E-PM 

A-PM 

A-PM 
N/A 

" 
" 

E-PM 
N/A 

N/A 

Conversion 
options 

MT conversion options: 
Conversion prohibition 
Explicit conversion 
Implicit conversion 

E-PM E-PM 
A-PM N/A 
A-CPT A-CPT 

Query option MT option: Probe A-PM N/A 

Status and MT status and inform options: 
inform Alternate recipiënt indication 

Hold for delivery 
A-CPT A-CPT 
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Cooperating IPM Blind copy recipiënt indication 
UA action Non-receipt notification 
options Receipt notification 

Auto-forwarded indication 

A-PM 
A-PM 

E-PM 
A-PM 

E-PM 

Cooperating IPM 
UA information 
conveying options 

Originator indication 
Authorizing users indication 
Primary and copy recipients 

indication 
Expiry date indication 
Cross-referencing indication 
Importance indication 
Obsoleting indication 
Sensitivity indication 
Subject indication 
Replying IP-message indication 
Reply request indication 
Forwarded IP-message indication 
Body part encryption indication 
Multi-part body indication 

E-PM 
A-PM 

E-PM 
A-PM 

E-PM 

A-PM 

E-PM 

legend E essential optional user facility 
A additional optional user facility 
PM selectable on a per-message basis 
CPT agreed for a contractual period of time 

Source: X.400, X.401 

A.3.4 P5 protocol 

One of CCITT's design requirements is the accommodation of telex and 
telematic messaging services in the IPM services, as shown in Figure A.7. 
The IPM system comprises the MTS, a specific class of cooperating UA's, 
and access to telex and CCITT Telematic services; its users are typically 
people and not computer systems (33). P5 has been specified for this purpose 
(laid down in X.430). Protocols for other services such as telex, interactive 
videotex and facsimile have been Ieft for further study. Note that videotex is 
viewed within CCITT as an interactive, rather than a messaging terminal. As 
such, it is seen as an input/output device for interacting with a UA but not 
as the UA itself (34). 

The P5 protocol defines the access of a Teletex terminal to the MTS via a 
Teletex Access Unit (TTXAU). (See Figure A.8). It is a Pt-type protocol, 
specifying the interaction between user and UA (the Teletex terminal); it 
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also defines PI and P2 elements for the interaction between TTXAU and the 
MTAE and UAE. Due to the specific Recommendations for basic Teletex 
terminals, control information able to be read by human beings is needed for 
message submission and delivery (35). 

FIGURE A.7 INTERPERSONAL MESSAGING SYSTEM 
- TELEX AND TELEMATIC SERVICES 

Source: X.400 $ NON-P? UA 

The TTXAU can have a Document Storage to provide simple mailbox 
facilities for its users. It caters for a 'hold for delivery' function. The Teletex 
terminal can receive delivery-status notifications and exception reports via 
the TTXAU IP-messages from other UA's. 

The only mandatory type of message that a Teletex terminal should be able 
to send is a 'send document'. Optional send messages are probe, registration, 
and receipt acknowledgement (36). 
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Figure A.8 TELETEX ACCESS PROTOCOL ENVIRONMENT 

TTXAU 

Source: X « 0 

DS Document Storage 
P5 Teletex Access Protocol 
TTX Teletex Terminal 
TTXAU Teletex Access Unit 
UA User Agent 
MTS Message Transfer System 
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NOTES APPENDIX 

(1) Cf. Uhlig (1983) p. 399-400; Vervest (1985); also the work of the FCMA 
and NBS have contributed to the design and the development of 
OSI/MHS. 

(2) Vallee (1984) p. 137-149; Licklider and Vezza, 'The Utilily of Eleclronic 
Message Systems' in Kahn, Vezza and Roth (1981) p. 11-32. 

(3) Vervest (1985) p. 190. 
(4) ld. p. 90-93. 
(5) ld. p. 155-158. 
(6) IS 7498 (ISO, 1983) p. 2-6. 
(7) Vervest (19S5) p. 194-195. 
(8) Steedman, D., CCITT Study Group VII, Draft Recommendations X.dsO 

- X.dsö, Directory Systems, May 1985, define directory services and 
structure. 

(9) Cf. Vervest (1985) p. 166-167. 
(10) This type of directory has not been included in the Draft Recommend­

ations on directories, but they are implicitly needed because of encoded 
information-type identification (X.408). 

(11) Vittal, J., Active Message Processing: Messages as Messengers' in Uhlig 
(1981) p. 175-195. Cf. McQuillan (1984) p. 4.14-4.23. 

(12) X.400 p. 9-14. 
(13) ISO (1983) p. 2; cf. Day and Zimmermann (1983). 
(14) ISO (1983) p. 4. 
(15) ld. p. 6. 
(16) ld. p. 9-12, p. 39-40; Day and Zimmermann (1983) p. 1335-1338; 

Vervest (1985) p. 149-152. 
(17) ld. 
(18) ISO (1983) p. 4-6; cf. Bartoli (1983) p. 1404-1408. 
(19) Vervest (1985) p. 150. 
(20) Cf. Meijer and Peeters (1982) p. 14-28. 
(21) ISO (1985) p. 6. 
(22) ld. p. 42-43; cf. Tanenbaum (1981) p. 440-482. 
(23) Cf. Cunningham (1983) p. 1427. 
(24) ld. p. 1426; cf. Myer (1983) and the proceedings 'The Future of 

Electronic Mail and Messaging' 13-15 November 1984, Electronic Mail 
Association (EMA 1984). 

(25) Approved by the CCITT Plenary Assembly, October 1984; for an 
overview see Vervest (1985) p. 163-186, p. 207-212. 

(26) X.400 p. 7-8. 
(27) X.400 p. 9-13. 
(28) ld. 
(29) X.400 p. 15-19. 
(30) Cf. Steedman, D., CCITT Study Group VII, Draft Recommendations 

X.dsO - X.dsö, Directory Systems, May 1985. 
(31) X.400 p. 27-33. 
(32) X.408 p. 62-69. 
(33) X.400 p. 7-8, X.430. 
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SUMMARY TN DUTCH 

SAMENVATTING IN HET NEDERLANDS 

INNOVATIE IN ELECTRONIC MAIL 

naar open informatie netwerken -perspektief op innovatie beleid 

INLEIDING 

Door de vermenging van computer en communicatie technologieën heeft de 
term 'electronic mail' een nieuwe betekenis gekregen. Gedragen door snelle 
ontwikkelingen in de techniek, worden nieuwe toepassingen mogelijk voor 
communicatie tussen personen alsook voor informatie-ontsluiting en infor­
matie transacties. 

De nieuwe ontwikkeling in electronic mail vond zijn oorsprong in het begin 
van de jaren zeventig in het kader van ARPANET, één van de eerste 
computernetwerken. Wetenschappelijke onderzoekers die toegang hadden tot 
dit netwerk ontwikkelden een manier om berichten met elkaar uit te wisselen 
via een 'electronische postbus', een persoonlijk 'domein' in een computer­
systeem waarin de gebruiker berichten kan opstellen, verzenden, ontvangen 
en archiveren: Computer Based Message Systems (CBMS). 

De ontwikkeling en acceptatie van dit concept vereiste een verregaande 
standaardisatie ten aanzien van de berichtuitwisseling: de 'International 
Organization for Standardization' (ISO) en 'International Telegraph and 
Telephone Consultative Committee' (CCITT) hebben hiertoe het Open 
Systems Interconnection/Message Handling Systems model ontwikkeld 
(OSI/MHS). De thesis beweert dat dit model een nieuw paradigma vormt 
voor technologische verandering: de 'electronic mailbox' (electronische post­
bus) legde de grondslag voor de conceptie van 'message handling systems' 
(MHS), dat de basis kan vormen voor een groot aantal nieuwe tele-
informatie diensten; deze nieuwe diensten zou men in eerste instantie niet tot 
electronic mail zou doen rekenen. 

Naast afspraken voor berichtuitwisseling, zijn er faciliteiten nodig voor de 
feitelijke overdracht van de berichten. Een openbare dienst kan voordelen 
bieden ten aanzien van het gebruiksnut en de kosten. Belangrijke operatione­
le aspecten van een openbare dienst zijn: 

1. het netwerk plan; 
2. de toegangsmogelijkheden voor gebruikers; 
3. de adresseringsmogelijkheden; 
4. de data-overdrachtsdiensten; 
5. de kosten-toedeling. 
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In de studie wordt nagegaan in hoeverre MHS als openbare dienst geboden 
zou moeten worden, en welke verschillen er zijn met betrekking tot de 
traditionele telecommunicatie diensten zoals telefonie en telex. 

In het bijzonder worden de volgende vraagstellingen onderzocht: 

1. wat is de essentie van 'electronic mail' en welke zijn de nieuwe ontwik­
kelingen die richting geven aan het innovatie proces? 

2. welke verandering wordt voorzien in gebruikspatronen van (electroni-
sche) postsystemen? welke faktoren bevorderen of vergemakkelijken het 
veranderingsproces? welke zijn de knelpunten? 

3. welke invloed hebben standaards? welke zijn de meest kritische aan­
dachtspunten voor innovatiebeleid? welke zijn mogelijke overheidsakties 
om richting en snelheid te geven aan het innovatieproces? 

HOOFDSTUK 1. TELECOMMUNICATIE EN INNOVATIE 

1.1 Industrie in een overgangsperiode 

Het toenemend gebruik van computers voor communicatie leidt tot een 
vervaging van de traditionele onderscheidingen tussen de computer-, tele­
communicatie- en media industrieën. Op de eerste plaats wordt het onder­
scheid tussen traditionele telecommunicatie (bijvoorbeeld telex) en de media 
(bijvoorbeeld televisie en radio) minder duidelijk en relevant; op de tweede 
plaats worden de funkties van informatie-overdracht en informatie-verwer-
king met elkaar vermengd. 

Vanwege deze onduidelijkheid moeten de begrippen technologie, systeem, 
netwerk en dienst opnieuw gedefinieerd worden. Technologie is in beginsel 
een stelsel van kennis voor de produktie, distributie en vervoer van goederen 
(Freeman, 1982). Innovatie is het proces van uitvinding tot en met de 
praktische implementatie: diffusie is de succesvolle verspreiding van een 
innovatie. 

De innovatie in telecommunicatie systemen richt zich in het bijzonder opeen 
verandering in het dienstenpakket en op de integratie van verschillende net­
werken: nieuwe tele-informatie diensten worden mogelijk met behulp van 
een min of meer uniform 'transport' systeem. Kenmerkend is de overgang 
van interpersoonlijke naar machine communicatie. In toenemende mate 
nemen machines (computers) de communicatie taak van de mens over en 
worden zij de direkte gebruiker van telecommunicatie diensten namens, of 
als 'agent', van de mens. 

1.2 Innovatie en beleid 

De relatie tussen technologische verandering en economische groei wordt in 
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het algemeen gezien als de basis voor innovatie onderzoek. Echter, de 
eenvoudige verklaring van 'technology push/ market pulk blijkt in de 
praktijk onvoldoende. Wanneer fundamentele veranderingen zich aankondi­
gen, is een herdefinitie van het traditionele begrippenkader van technologie 
en markt vaak noodzakelijk. Dit vereist studie vanuit de diffusie- of gebrui-
kerszijde, zoals onderzoek van adoptieprocessen van organisaties en indivi­
duele gebruikers. 

Een belangrijk diffusiemodel is dat van de substitutie: dit model gaat ervan 
uit dat een bestaand product na een onzekere aanvangsfase waarin het 
produkt zich moet bewijzen geleidelijk vervangen wordt door een nieuw. 
Substitutie veronderstelt paren van concurrerende technologieën en een min 
of meer stabiele vraag. 

De theorie van Nelson en Winter (1977, 1982) biedt een rijker raamwerk om 
de verwevenheid van vele faktoren die invloed hebben op dit proces te 
begrijpen. Nelson en Winter maken een strak analytisch onderscheid tussen 
natuurlijke ontwikkelingspaden ('natural trajectories') voor technologische 
vooruitgang aan de ene kant; en de selectie omgeving aan de andere kant. 
Technologische vooruitgang wordt gezien als een min of meer autonoom 
proces dat een bepaalde 'innerlijke' heuristiek heeft. De selectie omgeving 
bestaat uit markt faktoren alsook uit faktoren die niet direkt aan de markt 
kunnen worden gerelateerd (non-markt faktoren). Hiermee wordt een theo­
retisch kader geboden om overheidsbeleid in te passen als verklarende faktor 
voor innovaties. 

Zoals Rothwell en Zegveld (1981, 1985) aangeven, heeft de overheid een 
variëteit aan middelen om vorm en richting te geven aan innovatieprocessen. 
Binnen deze mogelijkheden zijn wettelijke en regelgevende maatregelen 
(verder aangeduid als regulering) weinig onderzocht en de invloed ervan op 
innovaties is allerminst duidelijk. Regulering verdient echter veel aandacht 
in het kader van de vernieuwing van telecommunicatie dienstverlening. Dit 
is niet alleen een kwestie van het ombuigen van bepaalde verstarringen -in 
regelgeving, openbare nutsbedrijven of anderszins- dan wel een expliciet 
middel om de diffusie van innovatie te bevorderen. Standaardisatie kan 
daarbij politiek een geschikt middel zijn. Benadrukt wordt dat innovatie -in 
het bijzonder bij de nieuwe tele-informatie diensten-een direkte betrokken­
heid van de gebruiker vereist: sociale innovatie neemt een steeds belangrij­
ker rol in. 

1.3 Openbare telecommunicatie en technologisch innovatiebeleid 

Economische en politieke motieven hebben in het verleden geleid tot een 
vergaande overheidsinterventie in de voorziening van telecommunicatie 
diensten. De nieuwe tele-informatie diensten geven echter een ander ge­
zichtspunt op de rol van de overheid en van staatsbedrijven. 

Bordewijk en Arnbak (1983) analyseren tele-informatie diensten op basis 
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van een drietal criteria: 

1. het verkeerspatroon van informatie overdracht; 
2. het presentatie formaat van de informatie; 
3. de bedoelingen van partijen. 

Zij maken een fundamenteel onderscheid tussen de technische faciliteiten 
voor netwerken; ten tweede voor terminals; en ten derde de voorziening en 
exploitatie van informatie diensten. 

Voor wat MHS betreft kunnen de vele elementen van overheidsbeleid voor 
de nieuwe tele-informatie worden herleid tot een vijftal lijnen: 

1. ontwerp, ontwikkeling en organisatie van de technische infrastruktuur; 
2. definitie en regulering van de openbare funkties binnen deze infrastruk­

tuur, in het bijzonder met betrekking tot toegang, abonnee informatie 
('directories') en 'betrouwbare' data overdracht; 

3. de feitelijke organisatie en het beheer van de openbare faciliteiten als 
onderdeel van de algehele voorziening van telecommunicatie en tele-
informatie diensten; 

4. het bevorderen van het gebruik van nieuwe diensten alsook het bevorde­
ren van het aanbod; 

5. het inschatten en controleren van de neven-effekten, zowel op de lange 
termijn als op de korte termijn. 

HOOFDSTUK 2 ONTWIKKELINGEN IN ELECTRONIC MAIL 

2.1 Van post naar computer bericht-behandeling 

Tot 1970 was electronic mail min of meer identiek aan telegraaf en telex. Na 
de eerste experimenten met CBMS binnen het kader van ARPANET, en 
gedreven door de snelle groei van computer communicatie, werd de 'elec­
tronic mailbox' in 1970-1975 in de Verenigde Staten gevestigd als een 
nieuwe manier om informatie uit te wisselen tussen personen en mogelijk 
tevens tussen mens en computer. 

Onderwijl namen PTT's -vooral in West Europa- het initiatief tot de 
definitie van een aantal nieuwe diensten, zoals videotex, Teletex, digitale 
facsimile, en mixed-mode Teletex/digitale facsimile (deze worden gezamen­
lijk aangeduid als telematics). Een algemene infrastruktuur voor digitale 
telecommunicatie diensten werd bekend onder de naam Tntegrated Services 
Digital Network' (ISDN). 

De volgende nieuwe kansen bieden zich aan: 

1. de invoering van -ISDN type- netwerken die de toegang tot informatie 
mogelijk maken door vele verschillende partijen en voor vele verschil-
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lende doeleinden; 
2. de conceptie van strukturen voor 'samengestelde' (compound) documen­

ten; een dergelijk document kan niet alleen tekst bevatten, maar iedere 
combinatie van bit-formaten (data, tekst, audio, video, etc); 

3. de ontwikkeling en verspreiding van multi-funktionele, mens-vriende­
lijke en geïntegreerde terminals, die een verscheidenheid aan funkties 
bieden, waaronder automatische berichtbehandeling; 

4. de opbouw van gedistribueerde data banken die men vanuit de netwer­
ken als een bron kan benaderen, en die informatie aanreiken in het 
juiste formaat voor de applicatie processen. 

2.2 Definitie van electronic mail 

In enge zin wordt electronic mail gedefinieerd als CBMS en voice mail. Een 
bredere definitie is die van Mackintosh (1978) en McQuillan (1984): elec­
tronic mail omvat zowel CBMS en voice mail alsook facsimile, communi­
cerende tekstverwerkers, telex/TWX, message switching, en electronische 
document distributie. 

Ik definieer electronic mail als een bepaald patroon van informatie uitwisse­
ling als volgt: 

'electronic mail is de overdracht van informatie in ee'n richting in de 
vorm van een bericht, via een intermediair (tele-)communicatie systeem, 
van een geidentijiceerde versturende partij naar een oj meer geïdentifi­
ceerde ontvangende partij(-en)' 

De informatie overdracht dient plaats te vinden in de vorm van een op 
zichzelf staand bericht met een herkenbaar verzendadres. Hiermee onder­
scheidt electronic mail zich van vele andere vormen van communicatie. 
Belangrijk is tevens dat de zendende of ontvangende partij zowel een 
persoon als een computer systeem kan zijn. 

De verschillende postsystemen worden onderzocht en ingedeeld in een viertal 
groepen: 

1. conventionele en 'hybride' postvormen 
*post en koerier diensten, Generatie 1 EMS (Electronic Mail System) 
♦Generatie 2 EMS 

2. conventionele electronic mail 
•telex, TWX 
*analoge facsimile 
*store-and-forward message switching 

3. Telematic systemen 
*Teletex 
*digitale facsimile 
*mixed-mode Teletex/digitale facsimile 
♦interactieve videotex 
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4. Niet-gestandaardiseerde nieuwe electronic mail 
^communicerende tekstverwerker, personal computer 
•computer-based message system (CBMS) 
*voïce mail 

2.3 Message handling systems 

Aan de hand van de verschillende definities van 'bericht' (message) in de 
literatuur, wordt het belang van 'message handling systems' aangegeven. 
Deze maken het mogelijk om aan berichten een zinvolle betekenis toe te 
kennen en zijn steeds meer noodzakelijk voor communicatie tussen geforma­
liseerde informatie-verwerkende systemen (computers). Het Open Systems 
Interconnection (OSI) Basic Reference Model (ISO, 1983) vormt de algemene 
architectuur voor het ontwikkelen van gemeenschappelijke regels voor com­
municatie tussen 'open systemen'. OSI onderscheidt zeven hiërarchiek ge­
ordende lagen: 

lagen 1-3 zijn de netwerklagen voor data overdracht over de fysieke 
media; 
lagen 4-6 zijn de servicelagen; 
laag 7 is de applicatie laag. 

CCITT heeft berichtbehandeling gedefinieerd als twee sublagen van de 
applicatie laag: de Message Transfer Sublayer (MTL) en de User Agent 
Sublayer (UAL). Een Message Handling System (MHS) wordt gedefinieerd 
als de verzameling van User Agents (UA) en Message Transfer Agents 
(MTA); MHS diensten beiden de mogelijkheid tot berichtenuïtwisseling 
zoveel als mogelijk onafhankelijk van de onderliggende telecommunicatie 
facilititeiten; dit wordt de 'ReÜable Transfer Service' (RTS) genoemd. 
Daarenboven is een MHS dienst gedefinieerd voor de berichtenuïtwisseling 
tussen personen, de Interpersonal Messaging (IPM) dienst. RTS kan tevens 
als basis dienen voor de voorziening van andere diensten dan IPM. 

Vervolgens worden een aantal MHS diensten besproken die van eminent 
belang zijn als openbare dienst: 'directory' diensten, toegang-samenwerking-
conversie diensten, berichtoverdracht- en koppelings-diensten, een basis 
pakket aan UA diensten voor berichtenverkeer tussen personen, en gespecia­
liseerde faciliteiten voor berichtenverkeer in het kader van 'value-added' 
netwerk diensten. 

2.4 OSI/MHS als technologisch ontwikkelingspad 

Zowel op grond van de wetenschappelijke basis van OSI/MHS als vanwege 
de invloed op technologische ontwikkeling, wordt geargumenteerd dat 
OSI/MHS een nieuw pad is voor technologische verandering. De voornaamste 
concepten van OSI/MHS zijn de volgende: 
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1. een gebruiker van een telecommunicatie systeem wordt beschouwd als 
een geformaliseerd systeem dat informatie kan verwerken en overdragen; 
voor het ontwerp van de technische middelen voor de koppeling van 
systemen is het niet belangrijk dat de mens de uiteindlijke gebruiker is; 

2. iedere communicatiepartij heeft een UA als een geformaliseerd domein 
voor de management van berichten; 

3. de distributie van berichten geschiedt via een Message Transfer System 
(MTS) dat de applicatie processen afgrendelt van de (technische) facili­
teiten en diensten voor telecommunicatie; 

4. een bericht kan al datgene bevatten dat relevantie heeft voor een 
applicatie proces; berichten kunnen worden bewerkt voor zover nodig is 
voor de feitelijke berichtenoverdracht en zolang men de integriteit van 
het bericht voor het applicatie proces handhaaft. 

De informatie begrippen van Shannon en Ackoff worden vergeleken: een 
nieuw informatie begrip is nodig als maat voor datgene wat de ontvanger 
doet met het bericht en niet zozeer als maat voor de transmissie capaciteit 
voor de zender. Met andere woorden, de context van informatieoverdracht 
bepaalt steeds meer de effectiviteit en de efficiëntie van een communicatie 
systeem. Dit vereist 'geheugen' faciliteiten ten aanzien van relaties en 
associaties tussen partijen. 

HOOFDSTUK 3 INVOERING VAN NIEUWE POSTSYSTEMEN 

3.1 Van uitvinding naai praktisch gebruik 

De invoering van nieuwe postsystemen wordt in toenemende mate een 
kwestie van een 'totaal systeem ontwerp' voor een verscheidenheid van -vaak 
slechts ten dele gedefinieerde- gebruikersfunkties. Dit vereist een drietal 
zaken: 

1. een herschikking van netwerken zodat de technische organisatie van het 
nieuwe postsysteem onafhankelijk is van de gewenste informatie­
behandeling; 

2. integratie van funkties voor informatie-behandeling; de toepassing van 
berichtenoverdracht is in toenemende mate geïntegreerd met andere 
vormen van informatie-behandeling, zoals verwerking en opslag; 

3. toegevoegde waarde voor de gebruiker; de gebruiker moet aan het 
electronische bericht voldoende nieuwe waarde kunnen ontlenen. 

Een tweetal mogelijke ontwikkelingspaden voor de invoering en diffusie van 
nieuwe postsystemen worden geanalyseerd. Een eerste startpunt is de 'grote 
organisatie' waar de invoering van nieuwe posttechnologie een onderdeel 
vormt van kantoorautomatisering en bedrijfsnetwerken. Een tweede moge-
lijkheid vormen de 'value-added' netwerk diensten van PTT's, computer 
service bureaus, en de samenwerkingsverbanden van het klein- en middel­
grote bedrijf. 
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3.2 International Communications Association 

De International Communications Association (ICA) is een Amerikaanse 
beroepsorganisatie van telecommunicatie managers. Onder hen is een schrif­
telijke questionnaire gehouden ten aanzien van: 

de invoering van nieuwe post technologieën; 
het relatief gebruik en de verandering in gebruikerspatronen van de 
verschillende technologieën; 
criteria en knelpunten voor de invoering van nieuwe technologie; 
de invloed van standaards en regulering. 

De meeste respondenten plannen de invoering van een of meer nieuwe 
postsystemen in de komende vijf jaren. Men voorziet een duidelijke veran­
dering in de gebruikspatronen in de periode 1985-1995: 

er is een scherpe toename in het relatief gebruik van nieuwe electroni-
sche postsystemen (niet-gestandaardiseerde alsook telematic systemen) 
en van Generatie 2 EMS, 
de belangrijkste groei wordt verwacht van voice mail (29.8%), terwijl in 
1995 15.6% van het totale berichtenvolume met CBMS wordt gedaan; 
het relatief gebruik van post en conventionele electronic mail neemt af-
met een uitzondering voor store-and-forward message switching-, maar 
de absolute afname is minimaal gezien de jaarlijkse groei van het volume 
met gemiddeld 5.7%. 

Respondenten werden ingedeeld op basis van innovativiteit (gedefinieerd als 
het relatief gebruik van nieuwe posttechnologie in 1985); de in-
novators/vroegtijdige adopters gebruiken significant meer niet-
gestandaardiseerde technologie gebruiken, maar hebben een positieve hou­
ding tegenover standaardisatie in het algemeen. Bij de andere categorieën 
vormt het gebrek aan standaardisatie eerder een reden om innovatie uit te 
stellen. Dit zou verklaard kunnen worden uit de expertise die innovators 
eerder hebben opgebouwd dan de 'nakomers', terwijl de innovator tevens de 
nadelen van incompatibiliteit en het gebrek aan standaards al in een vroeg 
stadium ervaart. 

De voornaamste reden om nieuwe postsystemen te introduceren is efficiëntie 
van interne en interpersoonlijke communicatie. Hierbij speelt de mogelijk­
heid om de kosten te verminderen een belangrijke rol. Het voornaamste 
knelpunt ervaart men in de weerstanden van gebruikerszijde en van de 
organisatie. Standaards en de beschikbaarheid van apparatuur, software en 
diensten vormen een ander knelpunt. In het algemeen ziet men regulering 
eerder als een omgevingsfaktor; een eenduidig verband tussen regulering en 
innovativiteit kon niet worden vastgesteld. 
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3.3 Inter-organisatorische toepassingen 

Door het gebruik van personal computers (en de tekstverwerker voor secreta­
riële taken) in het klein- en middelgrote bedrijf, onstaat er een vraag naar 
specifieke informatie diensten, die met behulp van een waarde-toevoegend 
netwerk kunnen worden geboden. Een drietal diensten worden besproken: 
het gezamenlijk gebruik van netwerk faciliteiten, informatie-ontsluiting en 
transactionele diensten. 

Als conclusie wordt gesteld dat de invoering van nieuwe postsystemen langs 
beide wegen zal plaatsvinden; een totaal systeem ontwerp zal er toe kunnen 
leiden dat de ontwikkelingen convergeren tot een omspannend netwerk voor 
berichten-uitwisseling. Technische expertise vormt in beide gevallen een 
kritische succesfaktor. Gebruikersinnovatie zal daarbij even belangrijk wor­
den als de ontwikkeling van nieuwe technische mogelijkheden. 

HOOFDSTUK 4 DE INVLOED VAN STANDAARDS 

4.1 Message-handling standaardisatie 

Standaardisatie wordt gedefinieerd als de ontwikkeling, implementatie en 
succesvolle acceptatie van gemeenschappelijke regels om bepaalde functies te 
vervullen. De eerste onderzoekingen naar internationale standaards voor de 
nieuwe systemen voor berichtenuitwisseling werden geinitiëerd door de 
'International Federation for Information Processing' (IFIP). In 1978 leidde 
dit tot de oprichting van Working Group 6.5; de resultaten van deze 
werkgroep vormden de basis voor de ontwikkeling van het OSI/MIIS model 
door ISO en CCITT. OSI/MFIS legt de grondslag voor de standaardisatie van 
protocollen voor tele-informatie diensten. In toenemende mate is de stan­
daardisatie van de hogere lagen van dit model nodig. Een drietal typen van 
standaardisatie op applicatie niveau zijn de volgende: 

1. architectuur voor kantoor-documenten; 
2. industrie-specifieke transactie formaten; 
3. standaards voor de besturing van gedistribueerde processen. 

Tevens is het belangrijk om de gebruikers terminal voor message-handling 
functies te standaardiseren. 

4.2 De bevordering van standaardisatie 

De complexiteit van standaards op het gebied van communicatie- en infor­
matie systemen heeft geleid tot een belangrijke rol voor deskundigen met 
voldoende technische expertise om toekomstige ontwikkelingen in te schatten 
en de gewenste funktionaliteit van standaards te definiëren. Vanwege de 
schaarste aan deze expertise ontstaat een nieuw samenwerkingsverband 
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tussen (internationale) organisaties die voorheen afzonderlijk hun standaardi­
satie werk verrichtten. Een nieuwe vorm van samenwerking was tevens 
noodzakelijk vanwege de vervlechting van communicatie- en informatie 
systemen en om tegenstrijdigheden en doublures in standaards te voorkomen. 

Opvallend is tevens de toenemende rol van industriële belangen van produ­
centen, netwerk-exploitanten en overheden: standaards zijn nodig om een 
markt te creëren en om ongewenste variëteit te voorkomen, aldus Sirbu en 
Zwimpfer (1985): het is niet zozeer een kwestie van compatibiliteit in de 
ontwikkeling van nieuwe technologie. Internationale standaardisatie wordt 
daarmede gepolitiseerd en een instrument van vaak nationale belangen. 

De Verenigde Staten verzetten zich in het bijzonder tegen deze politisering 
van de internationale forums: of al dan niet standaards de technische 
ontwikkeling voorafgaan, dient een zaak te zijn van de marktautonomie en 
niet van overheidsbemoeienis. Dit in tegenstelling tot Japan, dat standaardi­
satie lijkt uit te buiten als onderdeel van nationaal industriebeleid. 

In de laatste jaren heeft in West Europa een snelle ontwikkeling plaatsgevon­
den om te komen tot een Europese R&D samenwerking ten aanzien van 
communicatie- en informatie systemen. De Europese Gemeenschap heeft 
omvangrijke samenwerkingsprojecten ondernomen zoals ESPRIT en RACE. 
Bovendien beoogt men zowel een economische alsook technische unie te 
scheppen door middel van een herziening van de standaardisatie strukturen. 
Standaardisatie op basis van consensus ziet men als een middel tot een 
verenigd Europa. 

4.3 Standaards en innovatie 

Een bepaald niveau van standaardisatie lijkt vereist alvorens innovatie op het 
gebied van communicatie- en informatie systemen kan plaatsvinden. Men 
moet OSI/MHS binnen dit kader zien als de gemeenschappelijke basis voor 
innovatie en diffusie. Dit werpt een tweetal problemen op: op de eerste plaats 
de technische complexiteit. OSI/MHS schiet tekort ten aanzien van: 

detail; 
certificatie; 
volledigheid; 
interconnectie met concurrerende architecturen. 

Een tweede probleem vormt de economisch-politieke dimensie. Industriële 
belangen bepalen in toenemende mate de verdere ontwikkeling en concreti­
sering van OSI/MHS. Opvallend is de bescheiden rol van gebruikers in de 
definitie en implementatie van standaards. Standaards kunnen een alibi 
vormen voor het ontwikkelen van expertise in de gebruikersorganisatie. Dit 
betekent dat overheden een belangrijke rol hebben om tevens de belangen 
van de gebruikers te behartigen. 
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HOOFDSTUK 5 REGULERING EN INNOVATIEBELEID 

5.1 Het creëren van een 'equal playing field' 

De huidige regelgeving ten aanzien van telecommunicatie kan een ernstige 
belemmering vormen voor de door OSI/MHS ingeleide innovaties. Met een 
'equal playing field' wordt de noodzaak aangeduid om een marktsituatie te 
creëren waarin marktpartijen op basis van gelijkwaardigheid kunnen concur­
reren. Dit leidt tot vraagpunten ten aanzien van eerlijke concurrentie en 
'data integriteit'. Eerlijke concurrentie vereist een herziening van de positie 
van de traditionele telecommunicatie net- en dienstexploitanten. Met 'data 
integriteit' worden de noodzakelijke regelingen aangeduid voor de bescher­
ming van data, die in een computer systeem zijn opgeslagen of getranspor­
teerd worden, tegen niet geautoriseerd gebruik en/ of onnodig verlies. 

5.2 Regulering van de telecommunicatie dienstvoorziening 

De positie van PTT's en RPOA's (Recognized Private Operating Agencies) in 
de Verenigde Staten, Japan en verschillende landen van West Europa wordt 
besproken. Er zijn drie lijnen van overheidsbeleid voor de herziening van de 
posities van PTT's en RPOA's: 

1. privatisering van openbare (nuts-)bedrijven zoals in Japan en het Ver­
enigd Koninkrijk; 

2. liberalisering van de markt, dat wil zeggen, het verhogen van de 
concurrentie door bepaalde segmenten van de markt te openen voor 
nieuwe deelnemers alsook door traditionele telecommunicatie bedrijven 
toegang te geven tot andere markten; voorbeelden zijn de Verenigde 
Staten, Japan en Nederland; 

3. het bevorderen van nationale innovatie programma's die door de tradi­
tionele telecommunicatie bedrijven worden uitgevoerd, zoals in Frank­
rijk en Japan. 

In vele landen maakt men in de regulering van openbare diensten een 
onderscheid naar gelang de aard van data (stem, text of data) of de aard van 
de toegevoegde waarde (communicatie of informatie georiënteerd). Dergelij­
ke onderscheidingen zijn dubieus vanuit technisch en operationeel oogpunt. 
Een onderscheid naar gelang men telecommunicatie circuits in eigendom 
heeft, zoals in de nieuwe Japanse wetgeving, lijkt een betere basis voor 
regulering. 

Een belangrijk onderdeel van de herziening van telecommunicatie regimes is 
de definitie en instandhouding van standaards voor zowel randapparatuur als 
nieuwe diensten. 

PTT's en RPOA's kunnen een belangrijke rol spelen in het innovatieproces 
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van electronic mail. In het bijzonder zouden deze een generieke OSI/MHS 
dienst kunnen bieden bestaande uit: 

1. diensten ten aanzien van standaards en het testen van apparatuur; 
2. toegang tot netwerken en diensten; 
3. 'directory' diensten; 
4. 'reliable message transfer' (RTS) dienst; 
5. samenwerkings- en berichtconversie diensten. 

Op langere termijn zal electronic mail invloed hebben op de vraag naar 
conventionele postbestelling. Postbedrijven kunnen daarop anticiperen door 
zich te richten op hybride vormen van fysieke en electronische postbezor­
ging. 

5.3 Standaardisatie als instrument van overheidsbeleid 

Overheid kan standaardisatie actief gebruiken voor innovatie beleid. Er zijn 
een viertal scenario's waarbinnen dit beleid kan krijgen. Deze scenario's 
worden bepaald door het al dan niet aanwezig zijn van consensus met 
betrekking tot standaards en door de partij die het initiatief neemt tot 
standaardisatie. Voor wat betreft dit laatste, een onderscheid wordt gemaakt 
tussen het initiatief vanuit de industrie (producenten en netexploitanten/ 
dienstverleners) en dat vanuit de overheid (en gebruikers). 

De vier scenario's zijn: liberaal-technologisch, voorbedacht-technologisch, 
door de markt geleide standaardisatie, en door de overheid geleide standaar­
disatie. De middelen van innovatiebeleid (Rothwell en Zegveld, 1981, 1985) 
worden verschillend aangewend in deze scenario's, 

5.4 Message-handling beleid in Nederland 

Innovatie in electronic mail, in het bijzonder de message-handling, is een 
nieuwe uitdaging voor de Nederlandse samenleving om zich te specialiseren 
in de internationale handel in informatie. Het opbouwen van de noodzakelij­
ke expertise is daarbij een sleutelpunt. 

Drie dimensies van overheidsbeleid worden aangegeven: 

1. genereren van nieuwe technologie, door middel van R&D, internationale 
standaardisatie en door het inrichten van een OSI/MHS kenniscentrum; 

2. marktbeleid, door een vroegtijdig marktaanbod van een openbare messa­
ge-handling dienst, door het stimuleren van data bank diensten, voor­
lichtingsprogramma's, demonstratie-projecten, toepassing binnen de 
overheidssector, en door een beleid voor het klein- en middelgrote 
bedrijf; 

3. non-markt beleid, door de concurrentie in tele-informatie diensten te 
verhogen middels prijsbeleid, door een nieuw regime voor openbare 
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message-handling diensten (inclusief netwerk interconnectie) en data 
integriteit. 

HOOFDSTUK 6 NAAR OPEN INFORMATIE NETWERKEN 

OSI/MHS is een weg naar een 'open informatie netwerk' waarmee toegang 
tot informatie zo veel mogelijk onafhankelijk wordt gemaakt van de fysieke 
plaats en van de technische en operationele faciliteiten. Hoewel electronic 
mail aanvankelijk een systeem was voor berichtuitwisseling tussen mensen, 
vormt het de basis voor de globale ontsluiting van informatie. OSI/MHS als 
nieuw paradigma voor de voorziening van tele-informatie diensten, maakt 
beheer en uitwisseling van informatie tussen deze diensten mogelijk. Het 
begrip 'message' krijgt in deze context een nieuwe betekenis. 

Steeds meer zullen geformaliseerde informatie-systemen (computers) direct 
gebruik maken van de telecommunicatie diensten. Een andere manier om 
associaties tussen deze geformaliseerde systemen te bouwen en te beheren is 
noodzakelijk. 'Directory' systemen alsook het gebruik van 'message-handling 
expert systems' zijn toekomstige uitdagingen. 

In de thesis wordt geargumenteerd dat een steeds verdergaande standaardisa­
tie volgens OSI/MHS een voorwaarde is voor innovatie en diffusie; over­
heden hebben een belangrijke rol om de ontwikkeling, implementatie en 
acceptatie van standaards te begeleiden. Bovendien zal de overheid de 
openbare toegang en beschikbaarheid van een generieke OSI/MHS dienst 
moeten garanderen. De verstarring en de rigiditeiten in de huidige regimes 
voor telecommunicatie kunnen een ernstige belemmering vormen voor ge­
wenste innovaties; het beleid van de overheid moet zich in het bijzonder 
richten op het opheffen van deze rigiditeiten. 
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STELLINGEN 

1. De stelling van Gödel houdt in dat de axiomatische methode wezenlijk 
onvolledig is en ontkracht daarmede Popper's deductieve methode van 
empirisch testen. 

2. In de systeemtheorie wordt te weinig aandacht gegeven aan de factor 
innovatie als het vermogen van open systemen om te anticiperen op 
veranderingen. 

3. De effecten van meta-communicatie zullen in toenemende mate de 
vooruitgang van informatie technologie bepalen. 

4. Het toenemend gebruik van informatie technologie voor menselijke 
communicatie leidt tot een steeds verdergaande behoefte aan indi­
vidualisering van informatie en daarmede tot sociale vervreemding. 

5. De reificatie van technologische verandering vormt een ernstige 
bedreiging voor een evenwichtige sociaal-economische ontwikkeling 
van de samenleving. 

6. Informatie technologie vereist in toenemende mate de standaardisatie 
van gebruiksfuncties alvorens innovatie kan plaatsvinden, hetgeen 
strijdig is met het autonome karakter van technologische verandering. 

7. Overheidsbeleid ten aanzien van innovatie op het gebied van de 
informatie technologie dient zich enerzijds te beperken tot de kennïs-
infrastruktuur ten aanzien van de ontwikkeling van nieuwe technolo­
gie en anderzijds tot de externe regulering van het marktproces. 

8. Toepassingsinnovatie -of sociale innovatie- wordt steeds belangrijker 
naast technologische innovatie: in dit opzicht heeft een verenigde 
Europese samenleving grote kansen. 

9. Message Handling vormt een uitdaging voor de nederlandse maat­
schappij welke vergelijkbaar is met die van de scheepvaart in de 
zestiende en zeventiende eeuw. 

10. Twijfel vormt de basis van iedere vernieuwing. 

Stellingen bij het proefschrift Tnnovation in Electronic Mail', 
Peter H. M. Vervest, 12 juni 1986. 


