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1. Introduction

This paper deals with the transformation in the overall structure of work organizations,

whereby the concentration of activities along dimensions of time and space seems to

diminish. It will discuss new organizational arrangements such as telework, mobile work,

flexi-work, flexible organization, dispersed organization, network organization, and put them

in a wider framework in order to understand the broader trends underlying their emergence.

First, we will discuss the time and space dimensions of organizations and try to understand

to what degree and why the elements of the organization are concentrated along these

dimensions. Next, we will consider the role of technology and identify how it is related to

spatio-temporal concentration. This will lead us to look at organizations as spatio-temporal-

technical (STT) configurations of people and resources. Specific attention will be given to

role that information technology plays in the development of new configurations character-

ized by an decreasing degree of concentration. It is noted that organizations reflect a wide

variety of STT-configurations, that should be categorized in order to turn them into a object

of study. Although such a categorization seems difficult to achieve, a first suggestion for a

taxonomy is given. Applying this taxonomy coniirms the observation that newer forms of

organizations display less concentration or rather more deconcentration. Finally, some of the

conditions affecting organizational deconcentration are discussed and a number of potential

implications for managers and workers are identified.
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2. Space and time as dimensions of organizations

Al: work organizations are based on some kind of integration of capital and labour on the

one hand, and consumption on the other hand. In order for production to take place such

components as raw materials, production technology, financial resources, knowledge, and

work power must be brought together in space and time. And the output of the production

should through some system of distribution, which is structured along space and time as

well, reach the consumer. Organizations, in this sense, display what Harvey (1985) calls

'structured coherence' of many different elements. Traditionally the least mobile elements

have determined the spatial location of the organization: the availability of raw materials, the

transportation infrastructure, the location of customers, and sometimes labour, have fixed the

organizations' site, while capital, technology and knowledge have tended to move (cf. Urry,

1985). With regard to time activities have typically been located in accordance with the

demands of either the production process (in industry), or the needs for consumption (in the

service sector). In fact a variety of patterns has developed. This is exemplified by the

categorization of services given by Bhagwatti (1987; p.7-9) in which a distinction is made

between:

a) inunobile user - mobile provider

e.g. in gardening, the construction of roads and buildings, and the manufacturing of

products that are bound to a particular location;

b) mobile user and immobile provider

e.g. medical services rendered in a hospital setting, repair of vehicles for which a

specialized workshop is required, and library services;

c) mobile user and provider

e.g. services such as hairdressing, tailoring, street market sales, and lecturing.

Behind all these different patterns one can discern a certain concentration of organizational

elements, that is: people, tools and resources are present within a common setting defined by

spatial and temporal boundaries.

This 'co-presence' appears to be essential for the organization's functioning for a number of

different reasons, including:

a. creating goal-commitment; several organizational members have to be together in

order to establish a common goal and to evoke the necessary commitment to it;
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b. control; the supervisor must be able to secure and direct subordinate activities; group

members may have to gather in order to take part in decision making and follow-up;

c. collaboration; when the contributions of different workers are required, either

simultaneously or sequentially, to complete a task together, they should be present at

the same location;

d. coordination; the activities of different workers have to be adjusted in order to

achieve the right result at minimal costs, and to solve conflicts;

e. use of equipment and supplies; workers have to use equipment and supplies at the

place and time where they are available;

f. service rendering; workers must meet with clients in order to make service transac-

tions possible.

Once people, tools and resources have been brought together in a common setting, a

particular time-regime can be imposed for sequencing, synchronizing, and pacing activities,

thereby optimizing their joint performance (Hassard, 1989). Actually, the theory of

industrial organization has developed several principles for building an effective organization

on the basis dividing work tasks across units and people, structuring them in space and time,

and providing the appropriate means for coordination (e.g. Thompson, 1967).

It should be noted that due to constraints on what can be done in the same moment by a

single person, and what can be done by multiple people in the same place, time and space

are tightly interconnected (Giddens, 1984;1985). This is also shown by the fact that

movement in space is at the same time movement in time. This implies that organizational

patterns have a spatial and a temporal dimension that cannot be isolated from one another.

Another point to observe is, that what is designed to occur in a fixed location is connected to

what is supposed to be mobile. Every choice regarding the co-presence of organizational

components implies a choice about the flow of components to (and from) the common

setting (Harvey, 1985). Structuring the organization in such a way that people and objects

are present at a certain place and time, implies structuring transportation and communica-

tion. This means that the spatial and temporal dimensions of organizational arrangements

have a much wider reach than is usually recognized.
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Although it can be asserted that organizational arrangements with regard to space and time

derive from strategic decisions taken by owners and managers, it would be too simplistic to

thinlc of this as a straightforward and rational matter. Once they have been set, temporal

parameters regulate the social life of those engaged in organizations. Recurrent events

determine peoples habits and they way in which they perceive their environment (Grossin,

1974). The occupancy of space for working and dwelling also has a strong influence on

peoples behaviour, and the perceived options for change. This implies that the actual

appearance of the organization is the result of a complex process of structuring in which the

choice for new options interacts with the constraints coming from past and present situations

(cf. Giddens, 1985). One might also say that the structuring of organizations with regard to

time and place is to a considerable degree a matter of culture, as it is co-determined by the

norms, values and habits that were shaped in the past (Perin, 1990; Van der Wielen et al.,

1993).

3. Information technology and spatio-temporal reconfiguration

Economic history shows that technology has had a strong impact on the way in which

organizations are spatially structured. This is particularly true for the technologies underly-

ing the transportation and communication infrastructure. Harvey (1985; p. 145) notes: 'The

history of capitalism has [therefore] been marked by dramatic reductions in the cost or time

of movement together with improvements in continuity of flow. Space relations are thereby

continuously subject to transformation. Other forms of technological change can achieve the

same objective but in a different route. There are abundant contemporary examples of

changes that liberate production from dependence on localised labour skills, raw materials,

intermediate products, energy sources and the like. By increasing the range of possible

substitutions within given production process, capitalists can increasingly free themselves

from particular constraints.' The role of technology is not restricted to the external infra-

structure. It operates in much the same way inside the organization where the means of

cornmunicating and transportation define the options for making spatio-temporal arrange-

ments of organizational units. The interdependence between spatial and temporal factors on

the one hand and technology on the other hand makes us propose to look at organizations as
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spatio-temporal-technological configurations (or STT-Configurations) of elements, the

elements being: people, objects, tools, materials, information etc.

In this paper we would like to concentrate on the role of information technology (IT) in the

development of new STT-configurations, although we would by no means like to suggest

that other technologies are of lesser signiiicance. IT seems to be of importance for a number

of reasons, especially in the expanding service sector (Roe et al. , 1993).

First of all, IT seems to affect the need for co-presence of workers in the organization. This

has to do with the fact that nearly all processes taking place in organizations have an

important information component. Such a component exists for example in ordering,

production planning, programming, manufacturing, distribution, accounting, controlling etc.

Practically all forms of collaboration and coordination contain some information components

as well. Dealing with these components has in the past called for human activity, in

particular communication. The way in which this was achieved, that is the way in which

these information components were produced, stored and conveyed, seems to have been

influenced by the use of information technologies. All such technologies, including the older

ones based on writing and telephoning, have reduced the need for peoples' co-presence.

While written messages could be sent and stored, reducing the need to be present in the

same place, the telephone has done much to reduce the need for being available at the same

time. Such classical technologies had their limitations, however, and produced considerable

slack and unreliability. Newer technologies, including the telefax, voice response systems,

computer-based systems such as e-mail, computer conferencing, EDI etc. with their

powerful and integrated capacities for storing, communicating and processing, províde the

opportunity to overcome the spatial and temporal constraints that called for co-presence in

the past (Andriessen 8c Roe, 1994). So-called 'telework' (Olson, 1987) or 'telecommuting'

(Kinsman, 1987) constitutes a good example of the development of new organizational forms

that are characterized by spatial dispersion of activities (Van der Wielen et al., 1993; Kraut,

1989).

Secondly, IT is changing the communication and transportation infrastructure of organiz-

ations. The capacity of IT to bridge larger distances in a minimum of time, creates the

possibility to surmount spatial and temporal constraints on communication, cooperation and
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services rendering and opens a scale of operation that extends well beyond the traditional

organizational boundaries. This creates the possibilities to redefine market relationships with

suppliers and customers and to establish new, collaborative links with other producing firms.

For many services IT provides the possibility to reduce or eliminate the mobility of the

supplier or the customer. Again, the need for co-presence, in this case of suppliers and

customers, is diminishing. Technical design for building projects and programming for

systems development can both be performed at a distance, using telematic facilities (Van der

Wielen, 1991). Consulting a library catalogue or making seat reservations for a theatre are

other examples at the side of consumption. Many examples of so-called 'tele-information-

services show that suppliers and customers no longer have to meet physically (Roe, 1994;

Ungerer, 1990; La Rose 8c Mettler, 1989). The necessity for meeting is increasingly being

reduced to cases in which interventions on the property or the body of the customer are

required.

Thirdly, IT offers the possibility for integrated applications that involve multiple organiz-

ations. In recent years a great number of such applications have developed, both in industry

and in services, many of them based on EDI or dedicated systems. There are several

examples of cooperation between organizations in horizontal chains with frequent supplier-

customer relations, particularly in the transport, distribution, trade, travel, insurances and

banking (Krolis 8z Tordoir, 1990). For a description of an application in a retail chain we

refer to Boonstra ( 1992). Applications in agriculture are given by (Ten Horn 8c Oppedijk

van Veen, 1991; Abbott, 1989). It appears that the same organizations may be involved in

multiple application systems. On the basis of modern IT complex patterns of interorganiza-

tional activity can develop, which involve the coordinated but often asynchronous and

dispersed operation of different systems: chains for production, sales, distribution, banking

etc.

Most impressive illustrations of the potentialities of IT come from the service sector, where

within a single decade 'telematics' has introduced many organizational innovations. We refer

to the appendix for a number of examples given by Rada (1987). Other examples can be

found in Andriessen 8z Roe (1994). Our conclusion regarding the role of IT can be that by

providing alternatives for connecting organizational elements to one another, IT reduces the

necessity of co-presence and opens the possibility for deconcentration. That is to say, IT
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fosters both the change of organizations whereby the degree of concentration is being

reduced, and the emergence of new organizations that operate on a dispersed basis, often in

interconnection with other organizations.

4. To~~~ards a spatio-temporal taxonomy of organizations

As space and time are powerful determinants of human activity and social interaction, and as

peoples attitudes and action may contribute to the feasibility and success of changes in

temporal and spatial arrangements, it seems worthwhile to turn STT-configurations into an

object of explicit study. However, it is still an open question how STT-configurations should

be described and analyzed. First of all, one would have to decide what units of the organiz-

ation to describe. A description could be given on a high level of aggregation, involving

units such as divisions and departments, but also on a lower level, taking units such as teams

or even individuals. Secondly, one would have to decide about the level of 'resolution' on

which to describe the temporal and spatial dimensions of the organization and the technology

used. In the third place, one would have to find a way to describe the interconnectedness of

the temporal and spatial dimensions. And furthermore, one would have to decide how to

relate the stable part of the organization that is typically at the focus of attention, to the

mobile parts in the periphery. In other words, how to connect what happens at the work

place within the working hours to such processes as commuting to the work place and

engaging in additional work or recovery activity. Finally, all this should be done in such a

way that the scheme of description would make it possible to gauge developments over time.

We consider the development of a method for describing STT-configurations as an ambitious

objective that will require much effort and time from researchers.

For the moment it may be more realistic to start thinking about a way to categorize

organizations according to their space, time and technology. In this paper we would like to

suggest some possible dimensions of a spatio-temporal taxonomy of organizations, including

a rough distinction regarding the technology. For a more elaborate way of categorizing the

technology presently known as 'telematics' we refer to Roe (1994). In order to limit the

complexity of our scheme, we only look at the production side of the organization, thus

leaving the customers out. The connections with other organizations are left out of consider-
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ation as well. Moreover, we suppose the number of workers in the organization (N) to be

same across all entries of our scheme. At a later time one could include the presence of

customers and other organizations, as well as differentiate among organizations with fewer

employees and those with more.

Regarding space occupied by the organization per se we suggest to differentiate between the

number of work sites on the one hand and degree of mobility on the other hand. The

number of work sites then would run from one, in the case of a firm with a single establish-

ment, to m where the number of workers per site would of course be smaller. The number

of work sites relative to the total number of workers (m~N) could be considered as a

measure of dispersion. Concerning mobility we would suggest to differentiate between

organizations with a fixed location, those with a mobile location, and those with a mixture

of both. Figure 1 gives diagram with several combinations. Connections between units are

supposed to be either based on either direct communication (based on co-presence), classical

technology (transport or mail) or on information technology (telematics).
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The diagram allows us to identify prototypical organizations with different degrees of spatial

concentration and deconcentration. Highly concentrated are, for instance, organizations with

a fixed single location, like shops, factories, schools, and hospitals. Highly deconcentrated

are mobile organizations, organizations spread across multiple locations, and combinations

of both. Examples of mobile organizations are commercial and religious organizations with

travelling salesmen and evangelists, as well as military organizations with mobile armies.

Among organizations with multiple locations are banks, post-offices, the police, hotel and

retail chains, etc. Combinations of mobility and multiple locations can be found in mobile

libraries, in fleets of trucks, ships and aircraft used in transportation, etc. It appears that

several of the prototypes distinguished (like mercantile fleets) are known since long. At the

same time there are some that have either emerged or developed more recently. The latter

applies to dispersed organizations doing telework via satellite offices, workers' premises, or

clients' premises. Chains and fleets with electronic connections are of more recent date as

well. A study by Roe et al. (1993) shows that in services fixed schemes still predominate:

they were found in 71 ~ of all enterprises in a representative Dutch sample.

With regard to time we propose a similar scheme; see Figure 2. We distinguish on the one

hand between fixed and flexible schemes of working hours and on the other hand between a

single block of working hours and a number of disjunct blocks of working hours. Adjust-

ments between people within and across blocks of time are again supposed to take place by

direct communication (based on co-presence), classical technology (transferral or written

messages) or on information technology (telematics).
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The scheme allows to differentiate between different types of temporal arrangements. A high

degree of concentration is found in firms with fixed working hours within a single time

interval or 'time block'. Deconcentration with regard to time is found in organizations

operating in multiple, disjunct time blocks. A high level of temporal concentration is found

in shops, offices and factories with a discontinuous production process. High temporal

deconcentration is found in e.g. process industries, hospitals, and hotels, which have a 24

hour cycle of operation, but also in firms that operate on a wide geographical scale with

different time zones, such as transportation firms, stock exchanges, currency traders etc.

Fixed arrangements seem to be most known and still prevail: in our study on the services

they were found in 69q of all enterprises (Roe et al., 1993). But there are clear tendencies

in organizations to shift towards more flexible schemes. Of course this way of representing

temporal arrangements does depict only a limited part of what is understood in organizations

by flexibility. E.g. functional and numerical flexibility involving different categories of

personnel are not included here, nor are alternative schemes concerning the duration of the

work week, holidays etc.

The two schemes presented here display certain options for organizational deconcentration

that should be considered in combination. It is evident that forms of spatial and temporal

concentration are related to one another, making some organizations concentrated in both

respects and others deconcentrated in both respects. However, some firms with a high

degree of spatial concentration may be demonstrated with regard to time (e.g. process

industries and hospitals). In both cases it appears that, as has been stated in the previous sec-

tion, IT can indeed play a role in achieving deconcentration. IT can, more in particular, help

to bridge physical distances and to connect activities occurring in disjunct time periods. The

degree to which IT can actually fulfil these functions will of course depend on other factors,

to be discussed in the final section.

5. Deconcentration: conditions and implications

There appear to be several factors that exert an influence on processes of deconcentration.

The major impetus to loosen constraints of space and time seem, and to look for new forms

of organization, seems to come from business management. The increasing complexity and
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uncertainty of organizational environments compels managers to change their strategies and

to reposition the organization with regard to the market and other actors (Van der Wielen et

al. , 1993). The appearance of new forms of organizations, identified as 'network-organiza-

tions' (Miles 8z Snow, 1986), 'de-bureaucratized organizations' (Moss-Kanter, 1991),

'flexible organizations' (Blyton 8c Morris, 1991) etcetera, and restructuring under the label

of 'business process re-engineering' (Hammer 8c Champy, 1993) can be considered as

examples. They are supposed to bring comptetitive advantages due to lesser distance to the

market, greater reliability, lower costs etc.

This trend fits in very well with the tendency among people in western societies towards

greater autonomy and individualization. Individual workers as well as unions are increas-

ingly willing to engage in alternative work schemes with greater flexibility regarding time

and place (Blyton, 1989; p125). For them working at a distance and at different hours is

associated with the right to control ones own engagement (Giddens, 1985) and to manage

one-self rather than being managed by others (cf. Perin, 1990). On the other hand there are

restraining factors. Certain constraints inherent in the business itself, such as the necessity to

meet with other workers or customers in particular places or moments, may hinder the

possibilities for reconfiguring the organization. Another limiting factor may be the costs of

designing and implementing the technical facilities needed to achieve an alternative STT-

configuration. Finally, there are social and cultura] factors to consider. As any STT-

configuration is connected to the social structure, and hence to the distribution of power

(Giddens, 1985), there are limits on the type and degree of change that people with most

power would be willing to accept. Moreover, traditional norms, values and habits, among

managers as well as workers and unionists, may prevent people to engage in deconcentration

or evoke opposition, even when it would be feasible from the business and technological

point of view.

One may wonder which conditions determine the possibilities for developing alternative

STT-configurations, characterized by greater degree of deconcentration. An answer to this

question may be found by looking at the factors that have called for co-presence in the past.

Assuming that the functions listed earlier are to remain the same, they should be fulfilled by

other means.
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a. goal-commitment seems hard to substitute; it would seem that being together of

people who are supposed to share the same goal, is a prerequiste for any organiz-

ation to start performing a new function, unless people have made acquaintance in

the past and are suffïciently familiar and committed to one another;

b. direct control by the supervisor will have to be substituted by either workers' self-

control or indirect control based on mediated information on what the worker is

doing, or on the basis of output; one would assume that people in managerial

positions and professionals would be able to exert self-control on their basis of felt

responsibility, irrespective where and when their work is being done; workers

engaged in routine jobs with well-defined output could be controlled on the basis of

their output; and workers who are in contact with customers could be controlled by

the results achieved in the market; again the location of their work in time and space

would become unimportant.

c. collaboration would of course require some way to interconnect the activity of

several workers; here, the nature of the tasks would seem to be decisive; people

could only collaborate while working at different places or times, when some way of

partitioning the work is possible; working together on the same physical objects

would be virtually impossible, but work involving information objects sometimes

does allow this option; what is needed in this case is an appropriate technology for

communicating and for integrating different pieces of work, such as specific

computer sofrware for transferring and combining texts known as 'groupware'

(Olson, 1989); the type of task interdependence is of relevance too: sequential and

pooled interdependence seem easier to deal with than reciprocal interdependence,

unless the work relies heavily on communication, as is the case in e.g. tele-confer-

ences;

d. coordination can in principle take place in a remote and delayed manner, provided

that adequate communication facilities avail; much will depend, however, on the

nature of work process and the type of collaboration; apart from tools for transmit-

ting the results of the work done, one would need technological means for dividing

and assigning work tasks, for progress monitoring, for providing feedback, and for

solving conflicts in the execution of tasks (e.g. by prioritizing); among professionals

one could achieve coordination on the basis of mutual adjustment; in case of distance

work, some electronic communication network would be needed for this;
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coordination can also be accomplished in other ways (Mintzberg, 1989), e.g. by

standardization of processes, skills or results, or by standardization of norms;

z. using physical equipment and supplies while being at a different location in time and

or place is usually difficult to achieve; while there are technical possibilities for

remote sensing, diagnosis and control in advanced production systems, most work

processes do not allow such remote interventions unless at very high levels of cost;

information systems can relatively easily be operated from a distance and with delay,

on the other hand, as shown by several applications of telematics (Roe, 1994);

f. service rendering often needs co-presence of workers and customers, but as has

already been said when discussing the role of IT in dissolving traditional constraints,

there are many information-based services that no longer require actual encounters

between workers and customers; telematic systems as are currently available do offer

sufficient room to perform service transactions over large distances; surmounting

spatial constraints seems easier to achieve than surmounting temporal constraints,

however, as the human component remains important in many services and cus-

tomers expect suppliers to be available at the moment when the service is consumed;

several cases will remain in which workers must be together with clients to make

service transactions possible.

In more general terms one could say that deconcentration is possible to the degree that work

processes allow a separation of organizational elements and interconnections can be made in

alternative ways. In all cases some kind of technology would be needed, but the type of

system would depend on the nature of the production process and the dominant principles of

management. In the case of management by hierarchical control one would need some kind

of centralized system for structured communication, in the case of self-management a

decentralized system, such as electronic mail or computer conferencing, in which workers

can communicate more freely. It is important to add that technology, although essential, is

not enough for making the deconcentrated organization function well. Deconcentrated

organizations also call for other principles and practices of management. E.g. workers

should be given sufficient decision latitude and resources to organize their activities, the

dispersed way of working should be supported by an appropriate reward system etc.
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An even more general condition for any type of deconcentration seems to be that people

continue to have sufficient opportunity to meet in order to socialize together and to maintain

the social bonds on which the organization is based. While an organizational structure could

be designed that could in principle fulfil its business functions, there would be a necessity to

create the bonds and commitment among the members in order for them to function

together. Furthermore, like in every organizational change project, people would have to

have the willingness to engage and cooperate in the change process.

Finally, it should be acknowledged that the spreading of organizations touches also on issues

of ownership and power. Due to the fact that the temporal and spatial structuring of

organizations are so tighly connected to the overall organization of the society and peoples'

roles in it, the readiness to look for deconcentration and to accept new patterns, may be

limited. Managers may be reluctant to adopt telework or other forms of distributed working

even though a such organizational forms might be technically feasible and attractive from an

economic point of view. Workers may oppose to such forms of organízation because they

fear to loose influence once the opportunities to meet are being reduced. They may also

oppose to loosing control over their time, their places of work, and their mobility. This is to

say that organizational deconcentration is not only a matter of market conditions and

technological options, but also a matter of social concern and possible conflict.

Studies on peoples attitudes regarding new time and space arrangements, and the evaluation

of alternative spatio-temporal schemes generally support the aforementioned points. Studies

of telework (Olson, 1987; Huws et al., 1990; Holti, 1994) show that its feasibility is highest

for workers in higher positions who can be trusted to control their own activities, and for

workers in lower positions, doing routine work. The latter category can be effectively

controlled by their output and output-based payment. Studies on computer-supported-

cooperative-work (CSCW) point at the importance of good media techniques and software

for communicating as well as for monitoring work progress, integrating pieces of work and

the like (Bowers 8r. Benford, 1991; Galegher et al., 1990). The use of integrated systems in

trade, transport, banking etc. in which workers tasks are well-defined seem to produce few

problems. The coordination of people working in different places and asynchronously

appears to be a source of problems. Several studies report that managers and workers

perceive difficulties regarding the access one another, the adjustment to the work etcetera
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(e.g. Van Diggelen, 1993). This may be a matter of a lack of appropriate communication

facilities, but it might also be that people have not succeeded in adapting their norms and

habits to the conditions of deconcentrated work. In this connection it has been observed that

those who have experience with flexible types of work perceive less problems in changing to

telework than those who have not (Van der Wielen et al., 1993). In another study it has

been found that insurance salesmen working in a dispersed setting adapted their pattern of

interaction with the organisation in the course of the years (Taillieu et al., 1993). The

availability of equipment and materials, and the necessity to see clients are sometimes

reported to be problematic as they keep putting up constraints to deconcentration (Van

Diggelen, 1993).

A study by Van der Wielen et al. (1993) shows that the way in which deconcentration is

perceived and evaluated depends on peoples position in the organization and their private

background. People in lower positions generally have positive attitudes regarding telework,

which may be connected to the perceived increase in autonomy. That those in higher

positions are somewhat less positive may be explained from the fact that they do already

have considerable autonomy with regard to their working conditions, making the relative

advantage less great. The advantages of working at home depend greatly on the distance to

the work and the ease of transportation, as well as on the conditions at home, such as having

an adequate work space. More generally speaking, the results of studies on telework show

that advantages relate to the greater autonomy of the worker which can result both in

enhancement of personal efficiency and in greater productivity. Productivity may also be

improved because of lower costs for transportation, office space etc. The adjustment of

work, household and leisure activities is often reported to improve, but there are also reports

of negative impacts.

Several studies show that people put great stress on the character of the organization as a

social community. Meeting other people is being seen as crucial for becoming a part of the

organization, for feeling a member of a larger whole, and for being able to work together

effectively. Without regular contact with other people of the organization there could be a

decline in identification, corrunitment and even loyalty (Van der Wielen 8c Taillieu, 1992).

This, in fact, has been a major reason for establishing neighbourhood offices and for having

arrangements in which people spend only part of their time in telework. The fact that
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organizations produce their own social structure and social life, is an additional motive for

maintaining a certain degree of co-presence. This need is more strongly articulated by

people who have a limited social life outside their work, like single workers.

6. Conclusions

On the basis of the foregoing the following conclusions can be drawn:

1. The spatial and temporal aspects of organizations are closely interlinked and related

to technologies for transport, communication, and production.

2. Different ways of arranging the organization with regard to space, time and technol-

ogy seem to have different implications for organizational outcomes, as well as for

the social life of individuals.

3. It seems worthwhile to look at organizations as Spatio-Temporal-Technological (or

STT) configurations and to study their implications at the organizational and

individual level.

4. There are many difficulties to overcome in describing STT-configurations. The

initial suggestions given in this paper should be followed by many further steps

before an adequate description will be obtained.

5. It appears that iaformation technology, and especially telematics, has great potential-

ities for creating new STT-configurations in which the need for co-presence has been

lessened.

6. The potential impacts of information technology are largest for organizational

activities and products having a high information component, as is the case in

services. Telecommunication technology enables to bridge large distances and create

network arrangements, while computer technology enables buffering and delayed

processing of information.

7. The degree to which information technology can substitute co-presence seems to

depend on: the nature of the work process, the available application systems, and the

system of management.

8. Face-to-face meetings seem to remain important for developing and maintaining the

organization as a social unity.
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9. Due to the fact that the temporal and spatial dimensions of organizations are tightly

connected to the structure of society, the actual spread of organizational decoiicentra-

tion is also dependent on cultural factors and power issues.
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Appe~~dix. List of services and some effects of technological innovation.

Shipping Partial substitu- Substitution of shipped printed matter by sending it through tele-
(Freight) tion of transport communications.

of goods by
services.

Other trans- As above. As above. Transport of mail is partly substituted by electronic
port (air, rail, mail. New logistic systems are emerging where the goods them-
road, inland selves are transferred trough telecommunications. This trend will
waterways) be reinforced trough cellular radio.

Trave] Partial substitu- The use of teleconferencing in specific applications is increasingly
(passenger tion especially substituting for business travel in specific.
transport) of business
applications travel.

Tourism Highly New systems incorporating videodisc and interactive routines are
(counselling, transportable. becoming available. Long distance and international toll-free ser-
advertising, vices will be widely used. Hotel~motel and airline reservations
tour opera- will be far more computerized. The industry will be more inter-
tions, nationalized. Some hotels are now offering teleconferencing ser-
hotellmotel vices between their different locations. Videotext already allows
services) bookings to be made directly for some services.

Insurance and More Customers will be able to order directly specific insurance
re-insurance transportable. through retailing points or terminals as is now the case in many

airports which offer flight insurance.

Banking and More Automatic cash-teller machines can reach many different places
other financial transportable. while providing a 24-hour service. Tele-banking is done now at
services corporate level and in some households. SWIFT will evolve into

a worldwide trading network. Banks are also increasingly becom-
ing information suppliers in finance, trade and investment.

Brokerage More and This service is heavily based on availability of information. It will
highly become even more international in the future when it will be pos-
transportable. sible for non-specialists to intervene through terminals, thereby

eliminating middle-men in many cases, as already domestically
available in the US.

Wholesaling Increased trans- Easy access to price information and services could increase com-
and retailing parency of petition in this sector. Complex delivery systems are likely to be

markets. Goods developed. In large supermarket chains, the trend is to offer as a
and services "supermarket of services". Teleshopping is already used for a
supermarkets. limited number of goods. This will evolve into a sort of "inter-

national mail order" catalogue with direct relationship between
the consumer and main wholesaler or retailer.
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Construction More and The use of CAD systems and remote entry for calculations in
engineering highly centralized systems will increase transportability.
(management, transportable.
consulting,
design
architecture)

(Professional (More and (Remote access to the key in this sector.)
services) highly

transportable. )

- Legal Large data bases of a international nature (e.g. Lexis). People
seeking advice might interrogate bases directly.

- Medical Transportable. Remote diagnosis for some types of illness is already in experi-
mental stages. The results of inedical exams can now be trans-
mitted in some cases to specialist clinics within or outside the
country. This ís analogous to processing data abroad.

Repairs and Highly As equipment includes electronics and self-diagnosis, maintenance
maintenance transportable. and interaction for repair can be over long distance as well as by

running recovery routines. Repairs as such have to be done in
situ, but the instructions come long distance, unless redundancy
capacity can be switched on. Modular repairs are increasing the
self-service aspect of this activity.

Data processing More and The key in this sector is the ease of data communications. Data
highly can be processed within or outside a country.
transportable.

- Software Highly Software can be developed and maintained by teams at distant
transportable. locations. It can be marketed and distributed using telecommuni-

cations lines.

- Remote data More and There is a growing trend to use cheap skilled clerical labour for
entry highly remote data entry, replacing key punch operators.

transportable.

Information More and Telecommunications permits the International Herald Tribune to
services highly be edited in Paris and printed in Zurich, Paris, London and Hong
- Newspapers transportable. Kong. In turn, videotext will partly do away with hard copies.

- On-line Already highly Commodity, stock and financial information. It will develop to
systems transportable. provide a more analytical type of information with graphics

included.

Source: Rada, 1987,. pp. 149-152
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