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1. Introduction 

This dissertation analyses aspects of time and time related work factors. Business risks in service companies, 
service quality, as well as perceived productivity and stress in semi-virtual high tech organisations have 
significant links to real time and individual perception of time. Time's influence on service organisations is 
likewise connected to market price and unemployment rate. These topics are normally to be found as fragmented 
pieces in research literature within the fields of economy, service management, service quality, industrial 
psychology and cognitive psychology. For a single dissertation, the scope of problems may seem disparate and 
with a diverging theoretical frames of reference. Their common numerator, however, is their relationship with 
time. 

To study temporal assessment of individuals in service organisations and describe outcome in terms of economy 
requires new mental tools. The reason for this is that concepts associated with time differ between psychologists 
and economists. An economic perspective consider time as a continous background, a screen on which activities 
are projected. Time is expected to be an objective entity, related to clocktime. The passing of time is considered 
to be equal for everyone and proceeding with constant speed. The psychological perspective of time includes 
subjective time as well as objective time. Time is not necessarily studied as the background for activities, it may 
consitute a topic of focus and study. Due to these differencies in perspective, psychology and econonomy do not 
present a satisfactorily explanation as to time related phenomenon as it pertains an aggregate level as existing in 
business settings. This dissertation aim at suggesting a more service oriented theoretical frame of reference 
within the fields of industrial psychology and cognitive psychology. Actually, the borders of psychology, 
economy and system theory overlap the field of service production. 

The overlap of disciplies causes this to be an interdisciplinary dissertation that suggests a new approach for 
management of time in service organisations. Modified models within the fields of service management, service 
quality and economy are presented. As part of included papers, mathematical formulas are presented to support 
dissertation observations. 

The structure of this dissertation aims to introduce the reader to time related problems and to explain the 
fundamentals of the questions explored here. 

First, to give context, it is necessary to establish a proper definition of services and the process under which the 
service delivery is performed. This differentiates production of goods and production of services. This is 
presented in section 2, "How is time related differently to goods and services?". 

Second, mental models of the service system are presented in Section 2, "How is time related differently to 
goods and services?" The model descriptions are from psychological and economic perspectives. Through 
contrasting the models, differences between production of goods and production of services are highlighted. 
This, in turn, focuses on the different perspectives of psychology and economy with respect to time. Finally, time 
is described as an essential element in the concept of service delivery. 

Third, with an understanding of services and the time system in which the service activities take place, the reader 
is introduced to the nature of time. Differences in perspectives about time between the disciplines of economy 
and psychology are introduced. The implications between time, decision strategies, stress, and individual 
typologies are then discussed. This discussion on complex nature of time is in Section 4, "Theories of time from 
economical and psychological perspectives." 

Fourth, information technology (IT) and time are interrelated and as is their impact on the organisation. This 
exploratory perspective is contained in Section 5, "Time and semi-virtual organisations." No technology has 
created such an impact on the mind of humanity concering time, time effectiveness and productivity as IT. From 
the perspective of research, it is of value to investigate how individuals think and react temporally in IT service 
companies. 

With the material in the first five sections the reader has been introduced to various concepts that relate to time 
in service organisations, service production and problems related to this topic. With that foundation, the 
methodology of the surveys is presented in Section 6, "Methodology." Summaries of the papers about the 
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surveys follows in Section 7 with a discussion in Section 8. Last, conclusions in Section 9 are followed by 
suggestions for future research in Section 10. 

2. How is time related differently to goods and services? 

This section focus on how service organisation focus on time and why a service cannot exist without the time 
dimension. 

Time is of fundamental importance to service management. All activities in a service process are in some way 
related to time. A service is characterised by four features (Edvardsson, 1996). 
1. Intangibility 
Services are abstract and are difficult to assess before they are bought. 
2. Co-production 
Services are produced, delivered and consumed at the same time. The customer is often present as the co- 
producer, assisting with information or performing parts of the service process. 
3. Heterogeneity 
The customer participates as a service producer, with his/her unique needs and demands. This makes it difficult 
to standardise the service process as well as its outcome. 
4. Perishability 
In general, services cannot be stored or saved. 

The points outlined above stress the imprecise and nonspecific characteristics of a service. Service management 
and service quality literature emphasise these four characteristics. They are used to form a part of the mental kit 
for analyses of service-related marketing, quality improvement, management and production (cf. Gununesson, 
1995, Edvardsson, 1996). Yet, this does not alter the reality that perception or definition of what is a service can 
vary and complicate common understanding of concepts associated with provision of service. One way to reach 
a general definition is by examining concepts in terms of actual service provided, such as when and how the 
service begins and ends improves understanding by defining it in each individual case. 

Returning to the problem of reaching a readily understood general definition of service, analyses from a 
theoretical point can contribute to the framing of a definition. The essential ingredients in an ideal economic 
system are often described in terms of the production factors. As an example, Colby and  Alkon  (1991) writes 
that "All goods and services are produced from five specific resources, namely, land, labour, capital, information 
resources, and entrepreneurs. These resources, known as the factors of production, are the basic elements a 
business uses to produce goods and services." 

While the perspective of Colby and  Alkon  may be valid for traditional economic settings and descritions, it is not 
supported by this dissertation. Instead, it is suggested that production factors in a pure service system must be 
regarded from a different perspective. Here, no activity and no service can exist without a temporal dimension. 
Time is the carrier of value to the customer. This value can be characterised in terms of productivity, quality or 
stress. The five production factors used by Colby and  Alkon  may fit well to an economic system producing 
goods and services. A pure service system, however, comprises of only three production factors: time, labour 
and money. Thus defined, the production factors correspond better to the four features that characterise a service; 
intangibility, co-production, heterogeneity and perishability. While some services are performed by means of 
goods, this does not alter the essential nature of pure service. 

This perspective stresses the abstract nature of service. Also, it gives another dimension to time. Time can be 
regarded as a raw material that is refined during the service process. The higher the refinement, the higher the 
market price. The level of refinement corresponds to the level of knowledge of the service supplier as well as 
attention paid to the customer. 

The quality of heterogeneity in a service applies to time as well. In general, there is a distinction between 
subjective time and objective time. Subjective time is the duration observed by an individual. Objective time is 
represented by duration according to a mechanical timer, watch or clock. The concept of subjective time stresses 
the heterogeneity in a service. This dissertation will give a suggestion of how to assess subjective time and how 
to manage an organisation with respect to its psychoeconomic qualities. 
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SUMMARY. Time in a service organisation is a production factor. Management and control in the service 
system shall focus on the three production factors; time, labour and money. A service system cannot be 
efficiently managed with the focus on only two production factors; labour and money. 

3. The service system, the circular perspective of time 

This section presents the dynamic model of time in a service organisation. The model paves the ground for time 
assessment on an aggregate level in an organisation. 

To manage, produce and assess production, the concept of system is of fundamental importance. The system may 
consist of an organisation chart, a process, a project plan or a balance sheet with a profit and loss account. In any 
of these forms it visualises system borders, indicates a horizon of observation and stresses some kind of mental 
concept of how it is expected to operate. If an individual refers mentally to a system model that is in some sense 
inaccurate, assessment, management or production may suffer. 

Service organisations have a formal decision structure similar to that of any goods producing organisation. 
Management of output has prompted service organisations to focus on service quality and customer satisfaction. 
In relation to this, numerous models of service quality seek to find appropriate system models that describe the 
service organisation and its interaction with the customers. Berry, Parasuraman and Zeithaml (1985) suggest a 
quality model where different quality dimensions are interrelated in a multiplicative manner. In their model it is 
argued that unmet customer expectation is an unacceptable service quality, expectation met is satisfactory quality 
and expectation exceeded is ideal quality. This dissertation, through inclusion of time, demonstrates that this 
type of model omits necessary elements, and through this omission, creates a model that does not accurately 
assess system effectiveness or functionality. As an example of how this type of model is flawed, Kaimeman and 
Tverslcy (1979), show that individuals tend to change their point of reference in order to favour their own 
position. Therefore, if quality is assessed only in terms of time and precision of service delivery, it can easily be 
demonstrated that the service quality model of Berry et al. (1985) may be hazardous to any service supplier if 
pursued literally. The system model for service quality of Berry et al. (1985) does not accurately reflect real 
conditions. This is further demonstrated in the quality and risk survey in this dissertation, where service 
production suffered severely in the participating service organisations. 

What is a proper system model for service production? One perspective is found in the service process approach. 
Referencing Earl 8t Kahn (1994), Edvardsson (1996) summarised the service process as consisting of four 
categories of processes. (1) Business processes or main processes, (2) support processes, (3) network processes 
also involving customers and suppliers, and (4) management processes consisting of tools for management, 
planning and control. The unique feature of the process concept is that it contains activities frequently repeated, 
it focus on the customer, and the process does not end when the customer goes out the door. When portrayed in 
form of flow chart, activities are illustrated using parallel arrows. Their direction is linear from left to right. 
Repetition of action is shown by the type of arrow rather than by other means such as circular lines. 

This blueprinting or diagramming technique stresses the importance of the different perspectives held by the 
service supplier and service customer. With this technique, a line of visibility is introduced, which means that 
service production is analysed from the perspective of the customer, while the activities of the service supplier 
are simultaneously indicated behind the line of visibility (see Edvardsson & Thomasson, 1989). 

There are numerous of other system models that can apply to a service organisation. For instance, the Viable 
System Model (Beer, 1989) which presents a model applicable to any system or organisation. This model 
stresses the circularity of a system, yet, it does not present in detail what to assess, how to manage and what to 
produce. The advantage with this model is that it seeks to systemize communication within an organisation as a 
way to increase total system effectiveness. 

An imaginary organisation, in this dissertation referred to as a virtual organisation, was first analysed by 
Hedberg,  Dahlgren, Hansson  and Olve (1994). Their approach presented a new perspective on virtual 
organisations for economists and managers. Their solution is reminiscent of the blueprinting technique described 
earlier. A line of visibility hides the true shape of the organisation to the customer. Behind the horizon of 
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observation of the customer, the virtual organisation may be distributed geographicaliy, it may be !arge or small, 
it may be sustained through outsourcing or a well developed network of suppliers. The organisation requires 
loyalty from its members, but can operate efficiently with small overhead costs. 

The perspective of a service organisation in this dissertation has been influenced by the models discussed above. 
Using elements from those models, the system mode! of service quality, business risks, and service management 
as used in this dissertation contains the following: 

a) It must describe a circular, that is mutual relationship between supplier and customer.
b) It must consist of vectors between supplier and customer. A vector is a directed entity.
c) It must describe the perspectives of time that exists in a service management system.
d) It must describe the perceived quality or service delivery from the perspective of the customer.
e) It shall not be dependent on the structure of the service organisation, that is, the mode] shall apply to ordinary
service organisations as well as virtual service organisations.

Circularity is achieved by letting each customer stipulate the norm of all activities in the service organisation. 
The customer perspective is stressed by the line of vision. This line only includes the time that the customer has 
acquiesced to pay for. The time performed by a back office, marketing departrnent and general manager can not 
be considered "customer time". If, however, a customer has specifically asked for back office services, the 

Figure 1. The circular mode] for mutual relative time in a service system. 

B. 

Objectiv 

Time 

Supplier 

-

Horizon of observation 

A. 

Subjective 

Time 

.................... ··········································································•············································ ...................... .

-
Customer 



9. 

service time performed by this staff will be regarded as customer time. This model uses what the customer 
perceives as temporal value and disregards how the service is produced. The logic applies well to any service 
organisation and embraces the structure of a semi-virtual organisation. This guarantees a maximum of customer 
perspective. 

The values of the vectors are calculated from ordinary economic formulas. The vector technique facilitates the 
elaboration of the formulas when a monetary contract is transferred into time. This simple model can be applied 
to all service organisations. It fits at an individual as well as at an aggregate level. 

In this dissertation this model is assessed from two perspectives. First, the model is used to analyse quality and 
risk in service companies. Second, focus is on the "black box" of the service supplier to investigate how time 
affects individuals in a semi-virtual organisation. The system model focuses on the most important production 
factor, which is time. Furthermore, it preserves the heterogeneity of the service and paves at the same time the 
ground for time related ratios. Finally, it is a practical tool for analysing the difference between the subjective 
and objective time dimension. The structure of the system model is displayed in Figure 1 above. 

Figure 1 conveys the following logic about the time. 
a) The vector A indicates the perceived supplied service time. Since vector A is compared with vector  B,  which 
constitutes the norm, any deviations in perception can be detected and corrected.  
b) The system strives to attain stability as close to  B  as possible, since vector  B  is the norm time. The system is 
stable provided that individuals working for the service supplier regularly have feedback on the time supplied.  
c) The customers have to learn how to adapt their expectancies according to the norm. Time is the most 
important production factor of a service system. The knowledge of the service supplier shall be shared by the 
customer, thereby optimising the utility of the production factor. 

The difference in knowledge about production factor time is large between single individuals in the service 
system. Furthermore, there is poor concurrence in assessment of time delivered between service supplier and 
customer. This may be attributed to the line of visibility, a cognitive hindrance that may be corrected by the 
suggested system model. 

SUMMARY The production factor time has two important dimensions. For successful management of a service 
system, attention must be paid to both. One dimension is subjective and the other objective. A service process 
must convey an understanding of both dimensions. The system model of time embraces both dimensions and 
paves the way for customer oriented service management that focuses on time assessment. 

4. Theories of time from psychological and economical perspectives 

This section focuses on the nature of time and the diverging perspectives of time that pervades separate 
disciplines. Further, implications on decision strategies due to shortage of time, and temporal typologies will be 
presented. 

4.1 Economical and psychological perspectives of time 

There is a fundamental difference between economists and psychologists in their perspective of time. 
Economists focus on the value of time, and build models to describe and predict the world correctly. They do not 
use the subjective time dimension. Instead, individual behaviour related to monetary values in a universe 
consisting of an objective time dimension, is the focus of attention. Economists refer to aggregate data from 
large groups of individuals. Objective time is treated as a background, or screen on which all activities are 
projected. The economic mathematical models and organisational strategies are based upon the paradigm of 
objective time. Salaries, sales, turnover, fluctuation of rate, business risks or change of values of real estate all 
reference a background pattern of objective time (cf. Anthony,  Dearden  8.z Bedford, 1989; Magnusson,1992; 
Hout 84 Stalk Jr, 1993). 

Psychologists usually focus on what individuals think about time and how they perceive time and changes. All 
kinds of change in attitudes of individuals are in some way related to tirne. Psychologists study circadian 
rhythms, quality tests in which time is related to certain physical and psychological factors, as well as studies 
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concerning service production. Thus, it is not only the monetary value perceived by an individual that interests 
psychologists. Social support, perceived safety, norms, individual values and perceived motivation is within the 
purview of psychology. This dissertation describes psychological research within the fields of time and decision 
strategies, stress, and risk management. The psychological perspective includes subjective time as well as 
objective time, and it describes how individuals think and act with reference to these two temporal dimensions 
(cf.  Svenson  &  Maule,  1993) 

According to the economic paradigm individuals act and behave rationally. Decisions made by individuals are 
expected to conform to this assumption. According to the psychological paradigm, individuals are not rational. 
Stress or altruistic behaviour may be important to individuals when they form decisions. That psychological and 
economic research focuses on different aspects of individual behaviour highlights their often divergent models of 
human behaviour in service systems. 

4.2 Decision strategies from different perspectives. 

The decision making process of an individual is a mental activity that is significantly affected by the amount 
time that is perceived as available. If, for instance, an individual perceives a shortage of time related to the tasks 
to be performed, it has been shown that decision strategies are altered to comply with the time strain (cf. 
Johnson, Payne &  Bettman,  1993). 

Decision making strategies can be dependent on context and differ in information seeking, process (that is 
comparison between alternatives and aspects) and time duration. Some decision strategies result in a better 
quality of decision. Many times the speed of change that can be attributed to the system or context is of great 
importance. A forest fire invokes different decision strategies in an individual, compared to planning of a 
Christmas holiday or the mental strategies linked to an intense love story. This dissertation considers all systems 
as to be dynamic, that is, systems that change over time in some way. This infers that all decisions are considered 
as being made in dynamic systems, and are therefore connected to uncertainty and risk. In general, the influence 
of time strain on decisions can be summarised as follows (Edland &  Svenson,  1993). 

1) The selectivity of input increases as the perceived time strain increases. This implies that incoming 
information is filtered in order to create more time for the individual. 
2) Important attributes are stressed at the cost of less important attributes. 
3) The precision of the decision tends to deteriorate when there is less time available. 
4) Severe time strain makes individuals rely on non-compensatory decision strategies. 
5) Individuals tend to display a decreased flexibility in choosing decision strategy when they are stressed. This 
implies that their ability to find new decision strategies is hampered by stress. 
6) Some decision-makers tend to display increased risk aversiveness if stressed. 
7) Motivation and monetary compensation tend to alleviate the effect of perceived stress. 
8) Individuals tend to give more importance to negative attributes in a decision when stressed. 
9) Individuals make use of fewer attributes in the decision process. 

Decision strategies formulated strictly from the perspective of economists differ from the ones mentioned above. 
First, it supposes that each individual makes rational decisions. Second that there is only one time dimension 
under which a decision takes place. Third, decisions focus on how an individual perceives value or utility under 
different conditions. The rate, perceived utility and objective time are variables, which are laboured by the 
economical theorists to explain the behaviour of the individuals (cf. Senior, 1836; Böhm-Bawerk, 1889; Ainslie, 
& Haslam, 1992). 

While psychologists stress the process of thoughts that proceeds a decision, economists focus on value an 
individual perceives at the moment a decision is made. It is the opinion of this dissertation that the two 
perspectives are complementary - not excluding any as right or wrong. The two perspectives may be treated as 
making up heterogeneous parts of a whole. A service organisation - virtual or real - is dependent of a prosperous 
economy and good profit, as well as high productivity and high decision quality. 
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43 The structure of time 

Time has different properties. It flows constantly in a continuous and regular rhythm; it is both cyclical and 
irreversible. It can only be observed by the changes of context (e.g. events/changes make evident the passage of 
time). Still, time itself remains unchanged. To understand time is to have full understanding of how time related 
concepts in the physical and economic world interrelate. 

Time has two fundamental structures underlying the temporal concept (Levin, 1992). One is denoted the 
productivity structure, while the other is called the temporal limit structure. 

For productivity structure, duration is defined as a quota between what has been produced and the speed of the 
production. This can be expressed as below. 

Duration (hours) = travelled distance (lun)/speed (km/hour). 

The productivity structure is applicable in many situations of subjective duration. For instance, individuals 
listening to a metronome perceive the duration as a combination between the rhythm of the metronome and its 
tempo. Another example is that light bulbs glowing with different intensity are observed to glow with different 
duration. The productivity structure has three temporal parameters; duration, speed and product. 

The temporal limit structure defmes the duration of time by its start time and end time. This can be expressed as 
below. 

Duration (hours) = End time (hours) - Start time (hours) 

The temporal limit structure too, has three parameters; duration, start time and end time. 

A correct understanding of time requires that an individual relate correctly both to the temporal limit structure 
and to the productivity structure. Mathematically, the structures use different logic to solve the problem of 
duration. Since the problem of duration presents a mental comparison problem of disparate logical quality, task 
duration and subjective time assessment vary widely from objective time. It is stressed in this dissertation that 
management tools in an economic system such as key ratios and performance assessment are poorly adapted to 
the structure of time. In general, one of the two temporal structures is used for assessment and management - 
never both. Management of time is subsequently generally poor and is an area where large improvements can be 
made. 

With reference to Schriber (1985; Schriber & Gutek, 1987), Rastegary and Landy (1993) discuss the empirical 
evidence that the temporal perspective of an individual consists of 12 "dimensions". This suggestion can be 
criticised from different perspectives. First, that the "dimensions" can easily be combined and reduced in 
number. Many are very close to each other or similar from a psychological perspective. For instance, the 
dimension "Allocation of time" is close to the dimensions "Plans and deadlines", "Creating limits of time 
between work and freetime", "Intraorganisational time limits" and "Creating spare time during working day". 
Second, Schriber seems to mix activities, mental decision strategies and temporal behaviour as, for instance, 
perceived productivity, prospective thinking and perceived quality. 

4.4 Typologies and their relation to time 

Individuals seem to display certain traits in relation to time and time strain. Type A and Type  B  behaviour (Cox, 
1978) seem to be a relevant classification, and has been supported in several tests. The most common parameters 
connected to Type A are "speech", "eating", "general hurry" and "task oriented hurry". The Type A individual 
tends to show a higher speed and feel more time strain. There are indications that this attitude towards time may 
deteriorate work results. Type A bus drivers, for instance, display a higher rate of accidents than do Type  B  
drivers (Evans, Palsane, & Carrere, 1987). 
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Another typology is linked to the individual impression of time as a limited resource (Rastegary & Landy, 1993). 
People are categorised as Time Pressured (TP) or Not Time Pressured (NTP). Characteristics of TP individuals 
are that they tend to display 
• An accelerated speed when writing, walking and talking 
• A tendency to think of many tasks simultaneously 
• A tendency to display impatience towards other people 
• A task oriented behaviour connected to an effort to put a structure to activities. 

Accuracy of assessment of short time duration displays a significant difference between TP individuals and NTP 
individuals, see Table 1 below. 

Table 1. Assessment of 60 seconds by TP individuals (IT) NTP individuals (NIP). The deviations from 
objective time is indicated in percentage, related to 60 seconds. 

TP Precision TP NTP Precision NTP 

Team 11 52,6 sec 87,6% 75 sec 125% 

Team 22 61,4 sec 102,3 % 77,2 sec 128,6% 

If the observations above are applied to a service organisation, there are indications that NTP individuals are less 
cost effective than TP individuals. The logic behind this assumption is that costs of a service organisation are 
linked to the objective time dimension. Revenues, however, are dependent on the temporal assessment of an 
individual. The observations in Table 1 refer to short time duration. Nevertheless, there are observations showing 
that TP individuals have a superior performance compared to NTP (cf. Freedman & Edwards, 1988; Rastegary 
& Landy, 1993). The reason for these differences in performance has been attributed to the factor that TP 
individuals are more autonomous than  Ni'?.  

The above mentioned result is of importance in the study of semi-virtual organisations. In these organisations, 
individuals have had an opportunity to choose their work environment. Individuals who are attracted to large 
autonomy in their work environment can subsequently be expected to be superior performers in comparison to 
others. This dissertation supports the suggestion that telecommuters seems to perceive themselves as having 
higher productivity, compared to their colleagues in the office. This gives an interesting picture of the 
performance of the semi-virtual organisation in the coming millennium. 

4.5 Subjective and objective time 

The subjective time relates to the time duration an individual perceives and experiences. There are many 
determinants influencing the experience of subjective time, for instance sex, age, daylight, body temperature, 
metabolism, to mention a few. Subjective time varies between individuals and differs significantly from 
objective time. 

The objective time relates to the mechanical time or the "clock time". This time constitutes a norm, since it is 
easy to control, follow up, and uses a standardised system of measurement. 

The duration of a subjective hour varies, which can affect research results. In general, a subjective hour has 
duration of between 2 % and 40 % longer than an objective hour. It is important to notice that the duration of a 
subjective hour is dependant on whether the brain using a prospective paradigm or a retrospective paradigm. 
Research has demonstrated that assessed duration tend to decrease if a prospective paradigm is at hand (cf. 
Block, 1989; Zackay, 1989). If applied in a service management context, then the budgeting duration of 
activities (prospective paradigm) can be expected to have less deviation from objective time than will the time 
records of the service employees (retrospective paradigm). Furthermore, the costs of the service organisation are 
linked to objective time for payment of salaries. The revenues on the other hand are linked to a temporal 
paradigm, which is subjective and retrospective. 

1  Burnam, Pennebaker, & Glass (1975) 
2  Yamold, & Grimm (1982) 
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The economic system of the service organisation relies on a false security, since it focus on the monetary 
dimension, whereas services are transferred time and the cost and benefit balance consists of different temporal 
dimensions. 

Under any circumstances, the temporal horizon must be considered, since it affects the individual behaviour 
significantly. An individual depends on memory to decide, make plans and budgets. How then is temporal 
duration stored in the brain? There are some models dealing with this question. This dissertation will mention the 
contextual perspective (cf. Block, 1990) and the attentiveness perspective (Zackay, 1993). 

The contextual perspective of temporal memory is based upon the assumption that time is perceived as a function 
of changes in the cognitive context. Many changes will subsequently be perceived of as a longer subjective 
duration than objective time. No changes at all cause subjective duration to be perceived as shorter, and the 
assessment can fall below actual (objective) time. 

The attentiveness perspective is a mental model consisting of two parallel mental processes; one processing 
temporal duration and one processing information. The model stresses that perceived subjective time is related to 
the amount of attention paid to it. Zackay (1993) suggests a cognitive timer, which requires mental energy to be 
activated. If not activated, all attention is put on the information process. If the cognitive timer is activated, the 
attention of information processing is decreased in favour of the time process. 

4.6 Time, productivity, quality, risk and stress 

From what has been discussed about time, it is readily apparent that a service system of human beings must have 
a subjective dimension. Accordingly, the service system is subject to subjective productivity, subjective quality, 
subjective risk and subjective stress. 

Productivity is a concept that is defined as the quota between the amount produced during a certain time 
(output), divided by the resources needed for the production during a certain time (input) (Samuelson, 1992). 
This seems to be a consistent and exact definition. The concept of productivity aims to convey information on 
change of production as related to time. The problem is that the definition has taken for granted that "a certain 
time" relates to the objective time dimension. If, however, the concept of productivity is transferred to a service, 
the effects of subjective time must be considered. The inference is that the concept of productivity has a limited 
validity in a service context, unless it is analysed with respect to temporal cognition. 

Quality is a concept that has met many definitions. "Fitness for use" is the well-known definition of Juran 
(1982). When applying the quality concept to a service, the definitions of quality become abstract and difficult to 
assess. Since a service is fundamentally dependent on the time dimension, this dissertation has focused on 
quality in relation to time. Any service that fails to meet up to the expectations of the customer can be claimed to 
have a deficient service quality. Subsequently, the quality concept can be studied from the perspective of 

, deviations in time. The focus must be on what the customers perceive to be a proper service quality, that is, what 
time corresponds to the definition of "fitness for use". The temporal nature of the service urges a perspective of 
time embodying both objective and subjective time. 

The word "risk" indicates that something is hazardous and uncertain. The definition of "risk" as a function of the 
probability and the seriousness of possible losses (Vlek, 1995), is a concept that applies equally to a system 
operating with monetary values as well as temporal values. From the earlier discussion (3.) of time and service 
systems, it is apparent that any system that pays attention to subjective time can assess the seriousness of 
temporal misinterpretation. Also, possible losses in time can be assessed, if the objective time is chosen as a ruler 
and point of reference. 

Stress and time are closely related. Of certain interest is how individuals working in a time dependant service 
setting perceive stress. 

Time is a highly complex concept, and our mental image of time affects almost every part of the modern society. 
It is stressed in this dissertation, that a "communication society" or a "service society" can not be successfully 
developed and managed, unless we also incorporate the reality of differing individual perceptions of time. 
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SUMMARY The production factor time displays a highly complex nature. Perspectives of time differ, depending 
on whether it is discussed by economists or psychologists. Individuals tend to change decision strategy thereby 
affecting the outcome of the performance to adapt their behaviour to the production factor time. Time consists of 
two fundamental structures; the productivity structure and the temporal limit structure. Both structures must be 
understood by an individual to convey a full understanding of time. Economic management has not made use of 
this knowledge in the construction of economic key ratios. Evidence demonstrates that each individual handles 
the production factor of time differently. This individual temporal typology has implications for time, salary and 
production costs in a service system. There are significant differences between subjective time and objective 
time. This infers the subjectiveness of fundamental economic measurements such as productivity, quality and 
risk. 

5. Time and semi-virtual organisations 

This section focuses on the structure of an organisation and its time relatedness. 

The semi-virtual organisation has several forces supporting the development of its unique structure. According to 
Hedberg et al. (1994), the reduction of transaction costs facilitates transformation of a bureaucracy into a 
horizontal semi-virtual organisation. "Due to the modern information technologies (LAN, GroupWare, Internet 
etc.), the transaction costs will be drastically reduced, thereby opening up new possibilities where the market can 
replace the hierarchy" (Hedberg et al., 1994). In their discussion of semi-virtual organisations management by 
objectives (MBO) is held to be an efficient method of management for this form of organisation. The semi-
virtual organisation is, to a large extent, dependent on effective communication. 

In any organisation information use and communication represents an investment of employee time, an operating 
cost. If the structure/system of a semi-virtual organisation contributes to a reduction in time needed for 
information use/communication then its assessment and measurement quantifies cost saving/improved 
efficiency. 

There are other properties of importance when distinguishing the semi-virtual from a hierarchical organisation. 
The semi-virtual organisation has less commuting time than a hierarchy, as fewer employees commute to the 
office. Instead they perform work at home and mail it by means of information technology. 

The rapid development of information technology and mobile telephones changes the communication and 
information pattern. There is a strong focus on time efficiency. Individuals talk to customers, colleagues or 
suppliers while driving a car or travelling by train. Reading and writing on aeroplanes or trains are common 
activities performed by individuals in order to "save time". Does the development of virtual-organisations in any 
way change the individual's perception of time? Or shall it be regarded from the perspective that semi-virtual 
organisations attract a certain typology of individuals? 

This dissertation seeks to examine and discuss the impact when information technology and semi-virtual 
organisations are used together. Obviously, there are differences in perceived stress, and productivity between a 
telecommuthag group and a non-telecommuting group operating in the same company. These differences shall be 
discussed in more detail under Section 8. 

6. Methodology 

The focus of this dissertation discussion has been about the impact of time on service quality, service 
productivity, perceived stress and risks in service companies and semi-virtual organisations. Relative to this, the 
service system model that uses a circular that is mutual; relationship between service supplier and customer was 
introduced. The model has a circular flow that consists of subjective and objective time. Basic theories of time 
and implications for decision quality have also been discussed. In pursuit of the abstract and invisible, 
psychological as well as economic theories and models have been compared. 
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The dissertation presents the results from two separate surveys. Methodologies differ between the two and they 
will accordingly be presented separately. 

If the surveys had been designed to rely on qualitative data, there would have been a more detailed picture of 
productivity, quality and stress in service settings. There are however drawbacks associated with qualitative data 
gathering. First, the validity - is it possible that such a design will reveal patterns of information about time? This 
question can be answered in two ways. Most probably interviews with subjects will reveal individual temporal 
habits and attitudes. Also, norms affecting temporal behaviour could have been discovered. However, it is 
difficult to assess how much any single individual behaviour affects an entire service system. Therefore, the 
validity would likely have been poor. The second drawback is that the answers from each individual are difficult 
to compare. They are affected by bias (researcher bias as well as subject bias). Third, the sample has to be 
limited to a few subjects, for practical reasons. There is no service organisation that feels it can afford to have its 
whole staff interviewed. It would be too expensive. Fourth, generalizability of the study would be limited. 
Lastly, the researcher's often-encountered problem of the extensive resources for the careful analyses of the 
large body of information typical in a qualitative study was a consideration. 

For the reasons given above, a normative approach was preferred, with emphasis on quantitative data collecting. 
This design has its own weak points. For instance, hidden factors might be overlooked due to a limited 
questionnaire. The design relies on accuracy and completeness of record maintenance for material that 
compliments questionnaire data. Subjects tend to give less attention to a questionnaire than they do to an 
interview, thereby affecting the quality of the answers. The concepts of interest, time, productivity and quality 
corresponding to economy belong nevertheless to the quantitative dimension, even if assessed subjectively. In 
laboratory settings it is quite evident that the difference between subjective and objective time is significant. One 
of the studies sought to see if the result would be the same in a field setting of service work. 

The design of the surveys differs slightly. One has more the character of a survey and historical study. It 
collected data from five health care units during a time period of one year. The theoretical problems with this 
survey are linked to insights that came gradually during the work of analysing the data. First, all customer 
contracts had to be transferred from a monetary orientation to a "time dimension". Contracts were regarded by 
the employees and the service suppliers in terms of monetary value. The formula developed for the purpose of 
money to time transfer is presented in another part of this dissertation. Second, the large differences between 
contracted and recorded time needed an explanation. The service supplier attributed the differences to the "needs 
of the customer" or "needs of the market". The insight that the differences could also be attributed to cognitive 
psychological mechanisms, give a more logical base to the discrepancy. Third, how was the validity of the 
survey going to be assessed? No economic theory could support the outcome of the survey. No psychological 
survey had been performed under the same conditions, assessing the same pattern. Obviously, the survey needed 
support from both economic and psychological theories, or else it would have been left in a scientific "no mans 
land". 

The methodology of this dissertation has been to suggest a heuristic pattern based on both inductive and 
deductive reasoning. The inductive reasoning are supported by the quantitative data from the surveys. The 
deductive reasons are supported by the formulas developed in this dissertation, psychological theories (cf. 
cognitive theory and decision making), economic theories (cf. the theory of transaction costs, Coase, 1992), and 
decision theory (cf. Prospect Theory, Kalmeman & Tversky, 1979). It is argued in this dissertation that using 
both inductive and deductive reasoning has been necessary. The abstract concepts that are analysed have not 
before been properly described from an interdisciplinary perspective; dual perspective provides a necessary 
depth. 

6.1 The survey of time in the five health care centers 

To study service quality defined in terms of time, during a period of one year, service companies that operated 
on a contractual basis were used. These companies were interesting from the perspective that they had a norm 
time defined by a service contract. A health care unit supplies health care services on fixed-price contracts to the 
market. The customers consist of companies and organisations buying services for their employees on an annual 
basis. The Swedish health care market was deregulated in 1992, and the competition has been fierce since the 
deregulation. 



6.1.1 Subjects 

The combined health care units had a total of 70 employees; the smallest unit had eight, and the largest 23. The 
health care units had a common annual turnover of 34 million  SEK.  

The staff was distributed as follows: 
Managers 3 
Medical doctors 5 
Nurses 34 
Specialists in Ergonomics 12 
Engineers 6 
Administrative staff 10 

According to the service system model presented earlier, and the "horizon of visibility", only time records from 
employees supplying service to customers were of interest. This means that the time records from the medical 
doctors, nurses, specialists in ergonomics, and engineers were considered in the survey. These time records are 
the recorded subjective time. 

The health care units displayed different organisational characteristics. All where located in urban areas. They 
differed in number of contracted customers. Two units served only 14 - 17 customers, while the other three had a 
customer base ranging from 49 to 88 customers. A unit with few customers is more volatile than a unit with a 
large customer base. This is a reality of which the employees are aware. Further, one of the units was aware of 
that it probably would loose a significant part of their customers, and that this would affect the employment in 
the unit. Another unit was undergoing an organisational merging. The staff had to learn to work with new 
colleagues and follow new routines. These facts may have affected the temporal behaviour of those employees. 

The objective time was represented by 233 customer contracts. Each contract was transformed from a monetary 
value into a corresponding objective time value. 

6.1.2 Data collection and formulas 

The major theoretical problem was the construction of the formulas. It was evident that new economic formulas 
were needed to assess the abstract pattern of individual behaviour, subjective time, service quality and 
corresponding economic risk. After the mathematical construct was solved, data collection was a minor problem, 
as all parameters in the formulas are a part of each statement of account. 

To convey the idea of time and erring assessment of task duration, the structure of the Temporal Matrix was 
developed. This tool demonstrates how service quality is defmed by a number of interrelated tasks. 

T(n) = temporal norm, usually referring to a contracted time 	 1. 

T(n) is regarded as the temporal norm, since it represents the documented service quality the customer agrees to 
purchase. T(n) is also the norm the customers tend to use as a comparative ruler after service delivery is 
performed. This ruler assists the customer in perceiving if price level, duration of the service and service quality 
is of acceptable standard as compared to other options on the market. The time dimension referred to in T(n) is 
objective, not dependent on individual assessment. T(n) depicts the sum of all valid customer contracts of one 
service supplier. 

t(e) = registered working time by an employee. 	 2. 

t(e) applies only to employees that "supply" customers with activities linked to the "core business" of the service 
supplier. Employees involved in back-office or "support" activities are not included in t(e). The aim is to 
construct a description of time delivered, "customer time", which comes as close to the horizon of observation as 
possible. The time dimension of t(e) is subjective, depending on temporal assessment of individuals. t(e) depicts 
the sum of all registered service deliveries on annual basis for one employee. 

16. 
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t(c) = the time delivered to a customer 	 3. 

t(c) applies to time delivered to one single customer. This customer may receive services from many employees 
of the same service supplier in one year. The time dimension of t(c) is subjective, depending on temporal 
assessment of individuals. t(c) expresses the sum of all single service deliveries from all employees to one 
customer. 

A matrix depicting the total value of subjective time delivered during one year can describe the idea behind 
temporal service supply. Each row of the matrix represents the time delivered to one customer. Each column 
represents the time produced by one of the service suppliers employees. The matrix is defined by the following 
subjective temporal element 

Figure 2. The temporal matrix of subjective time. 
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The Temporal Matrix consists of following information. 

a) Element 112 depicts the perceived temporal assessment by employee number 2 while supplying customer 

number 1 with an activity of the duration t minutes. t12 is normally registered by the service employees in their 
individual time registration file.  

b) The element t(e)2 depicts the total of all service activities performed by employee number 2 in one year.  

c) The element t(c)1  depicts the total of all service activities received by customer number 1 in one year.  

d) t(e)2  as well as «eh belongs to the dimension of subjective time. 

After a completed service delivery, the customers may compare their time delivered with their norms, as 
specified in their contracts. This is a part of the customers' behaviour when they try to assess price level and 

service quality. In the Temporal Matrix above, customer number one compares «eh with his/her norm T(11)1. 

Accordingly, the comparison can be described as a quota and is called Precision of service delivery, Qp. 

Q
p1 

 = t(c)/.  x 100/ T(n)1  4. 

Formula 4 expresses how well the service supplier fulfils his/her temporal obligations to the customer. If the ratio 
equals 100 %, the customer receives the amount of time he/she actually has purchased. If the ratio is less than 
100 %, there is an under deliverance of time - the customer has a right to have more time delivered according to 
the signed contract. If the ratio is more than 100 %, the supplier has made an over deliverance of time. To keep 
the ratio close to 100 % is an objective of the service supplier, since it is an expression of healthy economic 
management. 
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To assess objective time, also called norm time, for each customer contract, the following formula was 
constructed. 

T(n) = (CV) x (W x E)/ (C x M) 

CV = Contracted Value 
W = Total time worked 
E = Efficiency 
C = Total costs of the service supplier 
M = Margin of profit 

(Hours) 

(SEC) 
(Hours) 
(%) 
(SEC) 
(%) 

5. 

C was derived from the profit and loss account of the health care units. M was set at 10 % after discussion with 
the service supplier managers. To calculate the total working time, it was presumed that employees produced at 
the rate of 1. 700 hours per individual per year. Total time worked per company equals to 1. 700 multiplied by 
number ofemployees. The efficiency W, was defined as the ratio t(e)/1.700, indicating the fraction oftotal time 
each employee has charged the customers. Mostly, the health care units had an efficiency rate of 50 - 55%. An 
efficiency rate of 55 % was used in all calculations. 

The method described above had the advantage that all data already existed in each service cornpany econornic 
staternents of account. Data collection used econornic data, customer contracts and tirne records from ernployees. 
The drawbacks of the technique are rnainly connected to the re!iability of employee time records. The accuracy 
of time records of services supplied was not always satisfactorily. Tirne records were norrnally rnade once a 
week, sometimes once every month. This erodes the reliability of the subjective ternporal assessment 
significantly. Nevertheless, what is of interest is the systematic deviation from the objective time that is obvious 
at the end ofthe fiscal and observation year. It can be argued that even ifthe reliability ofthe task duration may 
be poor, the deviations from objective time are consistent and reliable. It is this that forms the point of the survey. 

6.1.3 Confounding variables, bias and generalizability 

The survey of the health care centers may in some sense be considered as a historical study, since there are no 
parameters that could be manipulated. Outcorne must be estirnated with respect to the historical context to 
understand the interference of confounding variables. First, the deep recession in Sweden caused many health 
care clinics to give advance notice to their staff. While not always exercised, ernployers notify employees of 
layoff to comply with applicable employrnent law that requires lengthy advance notice of layoff. Ernployees in 
the health care units were subsequently afraid of losing their jobs. Second, the health care market had recently 
converted from a govemment-supported sector into a free market economy. Competition was intense and 
employees were anxious not to loose custorners. Third, the grim econornic situation with interna! cost reduction 
and price press on the rnarket forced managers to find new organisational solutions. Mergers and take-overs 
were comrnon; this often caused distress arnong employees. Fourth, the health care sector had a deep-rooted 
norm that marketing was "bad", and that it was against their code of ethics to make profit on the rnisfortune and 
poor health of others. It is suspected that time records of employees are biased towards under reporting as an 
altruistic behaviour. Employees gave away time for free not understanding the consequences of the act. 

It can be argued that the bias is due to individual inexperience with a free market economy; that the bias should 
be regarded as attributable to econornic factors linked to certain sectors of working life. On the other hand, 
deviations between subjective and objective time are psychologically related and can not be attributed to a 
lirnited field of business. According to research (for instance, Zackay, 1993; Block, 1989) the subjective time 
dimension is influenced by context, stress, typological belonging and feed back (ernpty/filled time spaces). Thus, 
the outcorne of the survey shall be regarded with respect to psychological research, as a bridge between service 
business and organisational psychological behaviour. The generalizability, therefore, can be suggested to be 
valid to any service organisation, even if deviations between subjective time and objective tirne may vary. 

6.2 The survey of the semi-virtual company 

The cornpany employs slightly more than 200 people in Sweden. It operates within the high-tech market and 
supplies IT products as well as related services and support. In August 1994 a distance-working project was 
launched on a trial basis. This project carne to be the nucleus of the reorganisation of the company. In the 
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beginning it involved five individuals; but the project was gradually expanded to involve all divisions of the 
company. In October 1995, the company moved its main office from a location in the centre of the town to a site 
in a suburb. In relation to this, the distance-working project was emphasised and organisational questions came 
in focus. A driving force behind the rapid development of the telecommuting project in the company was the 
personal commitment of the Managing Director. 

The purpose for emphasising the distance-working project was: 
a) Retain competent personnel in connection with the main office relocation by offering alternative 
modes of work.  
b) Improve the familiarity with the company's products through everyday usage.  
c) Attract new personnel from a larger geographical area.  
d) Enforce the corporate image of being environmentally concerned.  
e) Optimise the use of company space and decrease rental costs for office premises. 

6.2.1 Subjects 

An analysis of the responses received displayed the following result. 

Total amount of contacted people 214 

Left the company/change of employer 6 
No answer 41 
Returned and answered questionnaires 167 

Questionnaires were distributed through the company mail system. An explanatory missive was attached to each 
questionnaire. Two weeks was allowed for questionnaire completion and return. A follow-up reminder was sent 
to all employees through the company e-mail system. Questionnaires were used during interviews with selected 
employees and then coding on all questionnaires was removed. The response rate equals to 78%, which is 
considered to be at a satisfactory level (Bailey, 1987). 

The sample was distributed in the following groups. 

Table 2. The distribution of the sample 

Distance-worker Office-worker Total 

84 83 167 

From Table 2 we can see that  n  comprises of 84 distance-workers and 83 office-workers. 

The distribution of employees can be visualised by the service system model. Individuals mentally referring to 
their work place at the office, that is, employees without distance-working agreement with their employer are 
placed inside the black box. Distance-workers are placed in a "virtual box" embracing the black box. The 
division of the organisation is thereby visualised for analyses. This is exhibited in Figure 3 below. 
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Figure 3. The service system of the semi-virtual company  

Customer 

6.2.2 Data collection 

In the present study, any employee that holds a telecommuting agreement with the employer is categorised as a 
distance-worker or telecommuter. The survey used a questionnaire that was distributed to all employees. 
Together with the questionnaire was information that all answers would be handled confidentially. 

The questionnaire had 27 questions about stress, productivity, social contact, commuting frequency, working 
behaviour, perceived loyalty to employer and future plans. All questions had a five point anchored Likert scale 
(Liken, 1952). Depending on the anchoring of the scale the answer "3" could signify "no change", "neither good, 
not bad", etc. But it also signified the answer "I do not know". What were of interest, however, were the 
differences between the mean values between the two groups. 

The questionnaire facilitated test of work mode, that is, distance-working, sex, age, education level and category 
of employment as independent factors. A correlation matrix was calculated and different independent factors 
were tested. The mean values were calculated and tests of significant differences were derived using the 
Pearsons Chi square method. Analyses of variance were performed and significant differences were analysed. 

The advantage of the questionnaire was that a large quantity of data could be collected in a short time and with 
less disruption to the normal activities of subjects or organisation compared to other methods. The drawback is 
the dependency on the accuracy answers and the response rate. For instance, illegible handwritings and low 
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response rate may deteriorate the reliability of any survey. In this survey these last two factors were not a 
problem. 

6.2.3 Confounding variables 

Attitudes of the distance-workers are compared with the office-workers and dependant variables focus on 
perceived productivity, stress, loyalty and social support. Significant differences between the two groups 
appeared in several of the dependant variables. The effort to analyse the causality behind the pattern brings some 
problems. It is difficult to distinguish the extraneous variables from confounding ones. To do this, extraneous 
variables should be held constant. It is not possible to do this in a field study. Many impressions are coming from 
families, society and friends. Furthermore, attitudes may be shaped by messages distributed by television, 
newspapers and radio. The drawbacks of a field study are the difficulties to control the factors that are measured. 

One confounding variable may be level of education. Higher educated individuals usually display a tendency to 
prefer distance working. Another confounding variable may be type of profession. Individuals performing 
administrative tasks and sales force displayed a preference for distance working. It shall nevertheless be stressed 
that this potential confounding may be wrong, since middle management for technicians and the service staffs 
were negative towards distance-working. This implies that if the negative bias at the middle management level 
was removed, the composition of distance-workers versus office-workers may have been different. The 
confounding would also be different. 

6.2.4 Analyses, determinants and predictor variables 

The analysis was performed by means of ANOVA tests. In connection to this it shall be discussed whether the 
two groups were to be considered as independent or dependant with respect to the criteria for the ANOVA test. 
It is argued that the groups are independent, since the questionnaire was mailed home to each employee. 
Presumably they were alone while completing the questionnaire, without any interaction from colleagues. The 
context and the settings of individuals while working with the questionnaire differ. The immediate interaction 
between colleagues, and the influence this creates is reduced to the extent that the two groups can be treated as 
independent. 

During the ANOVA tests, the two groups have been treated as independent groups. 

6.2.5 Bias, Generalizability 

This is a survey using self-appraisal of job performance and related factors. According to Thornton (1980), self-
appraisals tend to show more leniency, less variability and less discriminant validity. On the other hand, self-
appraisals tend to show less halo effects. The halo effect is the tendency to evaluate all of the behaviours or traits 
of one individual in a manner that is consistent with a global impression of this person. 

The attention that has been paid to distance-working in the society in general and within this company 
specifically may have created a "Hawthorne effect. This effect implies that the results in a survey may be biased 
because the subjects are aware of that they are singled out for special attention (cf. Roethlisberger & Dickson, 
1939). It is possible that the distance-workers became aware of their increased dignity as a new test group and 
research object. This may have affected their colleagues, who were not "interesting". Around the time of the 
survey, many newspapers wrote articles about telecommuting. Discussions about the risks of "burnout", stress 
and increased productivity were publicly debated. 

The debate in the society may very well have supported the distance-worker when framing a picture of 
himself/herself. If the individual is satisfied with the mode of working, he or she may well stress the positive 
picture of distance-working. Accordingly, we are aware of that there may be a framing effect hidden in the 
results of this survey. 
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7. Summaries of papers: 

7.1 Paper Number One. 
Business risks in service companies due to poor temporal assessment (Summary). 

In a service setting, time is the carrier of value to the customer. The contract between the service supplier and the 
customer generally describes price, start date, end dates and price per hour likely to be perform. Specifications 
describing service activities and their budgeted duration are also in most contracts. Service deliveries are 
normally followed up by the customers through monitoring of performance. Upon billing, payment follows the 
service management has a strong focus on monetary value and customer satisfaction. 

There may be a risk connected to this perspective. Suppose that a service is performed to the satisfaction of the 
customer and the service provider duly registers the payment. What happens if it took much more time to 
perform the service than budgeted? Or what if it took much less time to perform the service than budgeted? To a 
service supplier who renews service contracts with customers annually, these questions may have significant 
economic importance. Particularly since negotiation concerning contract renewal is based on previous years. 

The goal of this paper was to analyse the economic and psychological mechanisms linked to temporal deviations 
from a contract. To study risks that apply to a service company from poor temporal assessment the word "risk" 
needed a proper definition. According to Vlek (1992) risk can be a function of the probability and the 
seriousness of possible losses. The definition applies to monetary as well as any other form of loss. 

Focus was on differences between subjective and objective time. These two temporal perspectives belong to two 
different dimensions. The objective time dimension, the "norm time", is in the contract between service supplier 
and client. The subjective time dimension is time perceived spent by the service supplier. By comparing the two 
time dimensions on annual basis, it was possible to analyse whether a customer had received 100 % of 
contracted time value. The measurement applied was an assessment of precision of service delivery and 
deviations from the contract expressed in percentage. The investigation was carried out in five health care clinics 
analysing 233 of their customers. Table 3 below displays the results of their three largest customers. 

Table 3. Precision of delivery to the three largest customers. 

Customer Unit A Unit  B  Unit  C  Unit  D  Unit  E  
Largest 115% 157% 94% 17% 133% 
2:nd largest 257% 195% 126% 119% 0% 
3:d largest 61% 107% 110% 71% 416% 

Table 3 indicates that health care unit  B  supplied its largest customer with 57 % more time in one year than 
contracted (precision of delivery is 157 %), while health care unit  D  supplied its largest customer with 83 % less 
time in one year than contracted (precision of delivery is 17 %). 

Table 3 gives two important findings: 
a) There are significant deviations from norm time indicating a poor precision of delivery.  
b) The deviations are of a substantial volume. 

These findings suggest a hazard for service suppliers when budgeting business costs, and pricing services. Also, 
the outcome creates an obstacle to successful business negotiation since a kind of uncertainty is linked to service 
and price. 

The risk scenario that emerges has multiple facets. From the customer perspective, time deviations from service 
contract specifications creates uncertainty. Customers observe that precision is poor and therefore tend to bias 
actions in their favour. With reference to Prospect Theory (Tversky & Kahneman, 1979), negotiation strategy of 
customers can be analysed. The Prospect Theory refers to decision under risk and demonstrates the nature of risk 
aversive and risk seeking behaviour. Irrespective of if a customer is risk seeker or risk aversive, large temporal 
deviations from norm time will lead to a reduction of profit margin and/or contracted value for the service 
supplier. The outcome is due to the fact that customers tend to change their point of reference, to set the business 
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negotiation in their favour. There is no negotiation strategy a service supplier can apply in order to avoid price 
reductions in a long term perspective. Table 4 displays the analysis of the probability to receive a predictable 
level of service delivery. 

Table 4. Probability for receiving a certain level of precision of service delivery. 

PRECISION (%) CUSTOMERS PROBABILITY 
0-40 65 0,27 
41 - 80 20 0,09 
81 - 120 37 0,16 
121 - 160 23 0,10 
161 - 200 27 0,12 
201 - 300 25 0,11 
301 - 400 15 0,06 
>400 21 0,09 
TOTAL 233 1,00 

The deviation from norm time is exhibited as precision of service delivery in the left column, number of 
customers corresponding to the service supply in the central column and the probability of receiving a certain 
service level in the right column. 

The population was split into  stratas,  corresponding to a bandwidth of 40 % of precision of service delivery in 
each stratum. A  "normtime"  equal to 100 % +/- 20% has been suggested as acceptable. These cells are shown in 
Table 4 with a darker shade. 

From the perspective of a service supplier the risk scenario may be indicative of emerging problems in the 
following areas: profitability of the company may be endangered due to poor temporal assessment, too strong a 
focus on the monetary dimension draws attention away from time as the true carrier of value in the service 
process and, service hours may have been lost, forgotten or performed, but not charged/billed. All three problem 
areas are likely to seriously erode a service company's profits. 

The paper brought out the following considerations: 

The risk of erring in temporal assessment is substantial and subsequent negative economic implications may 
be disastrous. The survey of health care clinics demonstrates that the risk concept applies to single service 
providers. 

Large discrepancies in temporal assessment affect market price, thereby affecting the service supplier's 
profit margin. 

The effects of deficient assessment of task duration accumulate. Under delivery of time, as well as over 
delivery, seems to multiply in themselves, thereby creating an impediment to successful contractual 
negotiation. There is no indication that service delivery on a long term basis will approach a level that 
balances with the amount of time contracted. 

The size of the customer does not affect the precision of service delivery. The importance of a customer has 
no effect on the temporal assessment of the service supplier. All customers, whether large or small, have to 
negotiate and make decisions dealing with the same uncertainties. This suggests that service customers can 
be expected to behave as decision makers under risk. 

The paper demonstrates a unique method to assess risks in service settings. The method may be very 
profitable to creditors and service companies if it is applied regularly to reduce the risks. 
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7.2 Paper Number Two. 
Time dimension in service quality related to subjective time and temporal assessment (Summary). 

The paper outlines a mental and mathematical framework that assesses service quality in the time dimension. 
Numerous mathematical formulas are presented and validity is tested in a field study analysing five health care 
units during one year. 233 customer contracts were analysed. 

The field study focuses on the two dimensions of time, that is subjective time and objective time. The paper 
analyses assessment of task duration and the differences that occur between subjective and objective time. The 
perspective is service management, and temporal misjudgements are assessed from an organisational 
perspective. 

Service quality has been described as consisting of many dimensions. Some researchers talk about Reliability, 
Responsiveness, Competence, and Tangibles  (c.  f. Zeithaml, Parasuraman & Berry, 1985). Others prefer to 
regard service quality from a production oriented perspective and divide service quality into production quality 
and delivery quality  (c.  f. Gurnmesson, 1988  b).  This paper presents the concept that none of the previously 
described qualities can exist without a temporal dimension. Communication, Access or Responsiveness are 
nonentities without a time dimension, and will therefore be without perceived value to a customer. 

The quality dimension of time focuses less on content of service and more on stressing its extension. To focus on 
the quality dimension of time is similar to suggesting a proper way of assessing the volume of a service. By 
placing stress on the extension of a service delivery and volume of a service, time bridges the gap between 
profitability and quality in service production. Time dimension supports the discussion about how high a quality 
of service the supplier shall provide to the customer. 

Treating time as a separate quality dimension is of paramount importance when considering the service 
supplier/customer relationship. Both have a perceived, but not corresponding, opinion of time. Accordingly, the 
dimension of time in service quality must consider two perceptions of time - one of the supplier and one of the 
customer. The dual perspectives cause the dimension time to an assessment of relative time. The advantage of 
focusing on time becomes apparent when assessing effectiveness or value. For example, it is easier to assess the 
dimension time than the dimensions Courtesy or Credibility. However, relative time urges a fix point, a reference 
or a frame, to which any subjective temporal experience may be compared. Therefore, it is suggested that the 
temporal norm shall always be considered from the perspective of the customer. This norm can be in a formal or 
an informal contract. 

To assess the quality dimension time on an aggregate level the temporal matrix of subjective time was 
developed. Each row of the matrix represents time delivered to one customer. Each column represents the time 
produced by one service supplier employee. The matrix is illustrated in Figure 5 below. 

Figure 5. The temporal matrix of subjective time. 
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t(e)i=sum(tii) t(e)2,.-__sum(ti2) t(e)3=  

The Temporal Matrix is as follows: 
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a) Element t 2 represents the perceived temporal assessment by employee number 2 while supplying customer 

number 1 with an activity lasting t minutes. t 12 is normally recorded by the service employee on their 
individual time registration file.  

b) The element t(e)2 represents the total of all service activities performed by employee number 2 in one year.  

c) The element «eh represents the total of all service activities provided to customer number 1 in one year by 
all service employees.  

d) t(e)2 as well as t(c)1  belongs to the dimension of subjective time. 

After completed service delivery, a customers may compare actual time delivered with their projected temporal 
norms T(n). This is usual customer behaviour when they evaluate price level and service quality. In the 

Temporal Matrix above, customer number one compares 1(01 with his/her projected norm T(n)j. The 

comparison is described as a quota called Precision of service delivery, Qp. 

Qpi  = t(01  X  100/ T(n)1 	 4. 

Formula 4 indicates the comparison between the subjective time dimension and objective projected time 
dimension. It is the deviation from the norm that is of interest, because it influences the mind in the situation of 

decisions (Kahneman & Tverslcy, 1979). Consequently, Precision of service delivery, Qp
, 
 is of significant 

importance when investigating how price and time interrelate with service quality. 

To assess the T  (.)i  the specifications and terms of contract  "i"  were studied. T (n)i is the objective temporal 
dimension. To assess the norm time for each customer contract the following formula was constructed. 

T(.)i = (CVi x To  x E)/ (C x M)  (Hours) 	5. 

This construct is derived from the logic that each employee hour corresponds to a specific hourly cost. The cost 
is linked to the salary, benefits, and employee operating expenses divided by the amount of hours the employee 
works per year. This cost is related to the objective time dimension. The price per hour billed a customer will 
consequently relate to a time dimension which is not dependant on subjective temporal assessment. 

Explanation of the parameters: 
CV  i=  Contract Value for customer  "i" 	 (SEC) 
To  = Total time worked, all employees (objective time) 	 (Hours)  
E  = Efficiency 	 (%)  
C  = Total costs of the service supplier 	 (SEC) 
M = Margin of profit 	 (%) 

Figure 6 displays a circle of temporal assessment. The arrows symbolise temporal flow. From the customers 
perspective, they have purchased a certain amount of time estimated to T(n). The arrows represent payment for 
T(n) (projected and actual payments). Simultaneously, they receive actual service time, t(c), which they compare 
with T(n). The comparison forms a part of their perception of service quality. 

The service management problem of the supplier is that t(c) frequently differs from t(e). This may create a 
customer belief that they received inadequate service in comparison to the billing amount. Another service 
management problem is that t(c) deviates significantly from T(n). 
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Figure 6. The circular system of mutual, relative perceived time.  
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In the model above, one important property separates T(n) from t(c) and t(e). T(n) refers to objective time, while 
t(e) and t(c) refer to subjective time. Mentally customers are always referring to the time norm negotiated in the 
contract, that is, objective time. In reality, however, temporal behaviour of the supplier does not correspond to 
that outlined in the contract. 

Suggested is that the service supplier and the customer be regarded as one system. The viability of the system 
depends on the accuracy of the temporal assessment of the services involved. This perspective opens the door to 
the concept of regarding time as if it is the raw material in a service company. The service process may then be 
regarded as interaction between supplier and customer using time as the normative value. The price of time 
becomes a figure indicating accuracy of assessing projected and actual time. 

On an aggregate level it was possible to assess precision of service delivery for each service company in the 
study. The formula for this assessment is written below. 

Qp  = sum(t(c)i  x 100)/ sum(T(n)i) 

The formula indicates how well an organisation fulfils the requirements of service quality during one year. Any 
deviation in this formula from a 100 % level may be an explanation as to the economic outcome; this was poor 
in all health care units studied. 

If the ratio is less than 100%, there is an under-deliverance of time - the customer has a right to have more time 
delivered according to the norm specified in the signed contract. Also, if the ratio exceeds 100 %, the supplier 
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has made an over-deliverance of time. To keep the ratio close to 100 % is the major objective of the service 
supplier, as it is an indicator of efficient economic management. 

Table 7. Precision of delivery (Quality) for each health care unit on yearly basis. The column Quality displays 
results calculated with formula 6. 

Unit Clients served Quality 
A 11.000 117%  
B  9.500 164%  
C  6.500 141 %  
D  4.500 141 %  
E  3.000 136% 

Table 7 exhibits the precision of delivery for each health care unit during one year. The figures indicate that 
health care unit A, serving 11.000 clients, had a total over deliverance of time of 17 %. The corresponding 
figures for health care unit  B  is a total over-deliverance of 64 % on a yearly basis. The accumulated over-
delivery of all five health care units exceeded 6.000 hours in one year. 

The poor precision in temporal assessment has naturally caused these organisations larger than projected 
operating costs. These quality costs have so far been "hidden", since they are not readily identified by usual 
accounting methods. Nevertheless, the poor profits of the five health care units are attributed to other factors 
than poor temporal assessment and deficient service quality. Problems attributed incorrectly created systems 
with false causality. Several decisions taken by managers in the health care units were thus inefficient and 
wrong. This conclusion may be applicable to other service organisations. 

Analysis on single customer level was performed and displayed a wide distribution of precision of service 
delivery. Many customers received 0 % of contracted value, many received more than 400 % of contracted 
value. The distribution did not display a bell-curve that followed normal distribution, with a mean equal to 100 
%. The median was 115 %, indicating that the subjective mean hour of the organisations is 1,15 objective hour. 
This implies that the service organisations have a service quality deficiency that depresses the profit margin. 

The paper generated the following conclusions. 

Service quality assessed in terms of relative time is a successful method in tracing hidden quality costs. 

• Too strong focus on the "soft" parameters of service quality may influence the quality dimension time. This 
may affect the production cost of service negatively. 

Management of the service quality dimension time builds a bridge between the concept of quality 
management, economical management and customer psychology. The suggested formulas make it possible 
to assess transaction costs and to extend service quality research to a bench-marking level for future 
comparisons of different fields of business. 

Quality is related to time in the sense that any activity between service supplier and customer takes time. In 
a long term perspective, poor control of task assessment may be costly to a service supplier. 

It may be of interest for future service organisation to reorganise management of the organisation's 
economy to minimise deviation of actual time from any predefined norm time. Accordingly, management of 
transaction costs must be of vital interest to any service organisation. 

• The method demonstrates a unique method to assess service quality with an uncomplicated technique. The 
method is assumed to be very profitable to a service supplier if applied regularly in service management. 
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7.3 Paper Number Three 
Stress, loyalty and psychological constraints in a semi-virtual organisation (Summary). 

This is a survey investigating the differences in perceived productivity in a telecorrunuting organisation. The 
organisation consisted of 50 % telecommuters and 50 % office-workers. In total 84 distance-workers and 83 
office-workers participated in the survey. The individuals are the same as in Paper Number Two. 

This paper seeks to assess perceived stress of distance-workers. Employees that display high productivity and 
commitment to work are to be regarded as valuable to a company. What happens when the company becomes 
semi-virtual? Is there a risk of losing those employees due to decreased employer loyalty? Following this short 
introduction, the paper analyses two working hypotheses. The first working hypothesis, H1, is that 
telecommuting reduces perceived stress. The second working hypothesis, H2, is that telecommuting reduces 
loyalty to an employer. 

The paper discusses to what extent people in the same telecommuting company are experiencing different 
stressors. The paper aims at analysing how different perceptions of stress may influence perception of other 
work-related factors. 

There was a significant difference between the two groups in perceived stress level: F(1, 164) = 37,591  p  < .01. 
Distance-workers reported decreased perceived stress, whereas office-workers experienced a slight increase M 
stress after company reorganisation. The result is displayed in Diagram 1 below. 

Diagram 1. Perceived stress and loyalty after the organisation started telecommuting. 5 = strong increase of 
perceived stress and loyalty, 1 = strong decrease, 3 = no change (significance level = .01). 
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As indicated in Diagram 1, loyalty to the employer also displayed a significant difference: F(1,165) = 10,382  p  
< .01. Loyalty to the employer seems to decrease among office-workers, whereas distance-workers display a 
significant higher level of loyalty. Accordingly, our hypothesis HI seems to be supported by the research result, 
but the second hypothesis, H2, does not. 

Analysis of stressors indicated that distance-workers as well as office-workers experience a significant 
correlation between perceived stress and commitment to work, perceived efficiency, and work load. Office-
workers however, link their stress to additional work factors. Change of comfort plays the most important role as 
a stressor for the office-worker. In addition, deteriorated contact with colleagues and a deteriorated loyalty to the 
employer are important stressors. This suggests that the office-workers are more socially oriented than the 
distance-workers. 

In general, individuals that have good social support display a greater resistance to stress than those who have 
poor social support. To analyse social support within the organisation, the study distinguished different forms of 
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social support. Subsequently, the perceived support (family, friends and colleagues) was analysed and an inter 
group comparison was performed, (see Table 6 below). 

Table 6. Means for preference for working in a semi-virtual org_anisation and perceived social support. The 
second column indicates differences between groups as related to preference for work in a semi-virtual 
organisation. 1 corresponded to an organisation consisting of "0 % telecommuters", 2 corresponded to "25 % 
telecommuters", 3 corresponded to "50 % telecommuters", 4 corresponded to "75 % telecommuters", and 5 
corresponded to "100% telecommuters". The third through sixth rated comfort or contact as follows: 1 = strong 
deterioration, 3 = no change, 5 = strong improvement. Significance level  p  < .01. 

Work in 
semi-virtual 
organisation 

Changed 
comfort with 
family 

Changed 
comfort with 
friends 

Changed 
Contact with 
colleagues 

Changed 
comfort with 
colleagues 

Distance-worker 3,36 3,86 3,31 2,63 3,02 
Office - worker 2,51 3,43 2,95 2,46 2,82 

As indicated in Table 6 above, the distance-workers favour the semi-virtual organisation. Also, they score higher 
on perceived social support than do the office-workers. Office-workers display a lower perceived degree of 
social support than do the distance-workers. The scores apply to all forms of social support, private as well as 
professional. 

Asking the employees if perceived contact with their colleagues had changed (increased or decreased in 
frequency) due to company reorganisation, interesting and significant differences between the two groups were 
present. Both office-workers and distance-workers reported decreased frequency in contact with colleagues. The 
office-workers however, perceive that the contacts decreased to a larger extent than did the distance-workers. 
(mean value of office-workers equals to 2,46, compared with 2,63 for the distance-workers,  p  = .01). 

In analysing drawbacks associated with telecommuting, some interesting information emanated. First, the 
suspicion that office-workers are overly negative towards telecommuting was not supported by the results. 
Instead, it is evident that distance-workers take a slightly more critical attitude towards drawbacks than do the 
office-workers. Second, the problems related to stress are not perceived as the major problem by any group. 
Only 15 - 16% of the drawbacks were associated with stress by either group. 

Furthermore, drawbacks attributed to organisational matters (contact problems or problems related to task 
control) were much more emphasised by office-workers than by distance-workers. Drawbacks related to 
technical matters were more emphasised by distance-workers. Finally, social drawbacks for the distance-worker 
seem to be somewhat overestimated. There are social drawbacks but, they do not seem to be of major 
importance. 

The differences between the two groups in a telecommuting organisation open new perspectives in decision 
strategies and stress. Using the discussion of Zakay (1993) one can suggest the following outcome for a 
telecommuting organisation. First, reduced commuting may create a feeling of decreased time stress for the 
distance-worker. For many individuals, this perception affects performance of work. The discussion of 
"workaholics" in relation to distance-workers might be exaggerated with respect to stress generators. Second, if a 
semi-virtual organisation can be regarded as a stress reducer for certain individuals, this type of organisation will 
increase the quality of their output as well. Third, semi-virtual organisations might optimise worker decisions 
due to reduced stress level. Suboptimalization can be avoided to a large extent with the reduction of time stress. 
Fourth, temporal behaviour of a semi-virtual organisation may imply more careful information seeking, thereby 
increasing the strategically flexibility of the company. 

From what is said one can draw the conclusion that any quality improvement effort in a semi-virtual organisation 
must focus on the office-workers. The visible part of the organisation is likely to need quality security more than 
the invisible part. 
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Findings described in the paper suggest that semi-virtual organisations are likely to: 

• Have significant differences between distance-workers and office-workers in terms of perceived stress, 
perceived social support and loyalty to employer. 

• Have differences in perceived stress between distance- and office-workers. The difference may be attributed 
to perceived social support or different mental strategies when handling stress. 

Have differences in perceived stress affecting performance, quality and worker decisions. 

7.4 Paper Number Four. 
Differences in perceived productivity in a semi-virtual organisation (Summary) 

This is a survey investigating differences in perceived productivity in a telecommuting organisation. The 
organisation consisted of 50 % telecommuters and 50 % office-workers. In total, 84 distance-workers and 83 
office-workers participated in the survey. 

It has been discussed (see Forsebäck, 1995) whether telecommuting increases productivity. Many studies argue 
that distance-workers perceive a substantial increase in their productivity. General interest, however, has focused 
on the productivity of a single distance-worker. Productivity of an entire company and its relation to 
telecommuting has not been investigated. The hypothesis of the survey was that telecommuting increase 
productivity in a semi virtual service organisation. The aim of the survey was to investigate factors that affected 
productivity in the business setting from an economic and psychological perspective. 

The survey presents a model of factors that influence performance and output. The model distinguishes between 
categories of factors, which influence productivity, and those that influence performance. The factors are listed 
below. 

a) Work factors. 
This is a group ofjob related factors: mode of work, technique, social contact, support and management.  

b) Temporal factors. 
This is a group of factors related to time: those, which the employees deliberately refer to as influencing 
perceived productivity. To this group belongs such factors as perceived stress, disruptions during work and, 
commuting time.  

c) Mental images of what "effectiveness" are. 
This is a group of determinants influencing attitudes, norms and feelings of the individual. 

Figure 4. Model of perceived productivity and performance. 
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To determine whether telecommuting in an organisation leads to improved performance, it is suggested that all 
the components in Figure 4 are taken into consideration. 

In the survey, there was a significant difference between distance-worker and office-worker in perception of 
productivity. The distance-worker has a sense of a substantially increased productivity, while the office-worker 
does not seem to experience improvement in productivity. Does this mean that the total productivity of the 
company may be improved by distance-working? This question will be analysed from the perspective of the 
model presented in Figure 4 above. The table below examines the factors in detail. 

Table 5. Differences in attitudes to productivity determinants. (Significance level  p  < .01). 

Work factors Mental Image Temporal factors 
Distance-worker Improved Autonomous oriented Less commuting, 

less stress 
Office-worker No change or 

deteriorated 
Socially oriented Increased stress 

The table above follows the model in Figure 4. The cells indicate to what extent the distance-worker differs from 
the office-worker. 

The work factors display a significant difference between the two types of workers in their commitment to work. 
Distance-workers perceived a strong increase in commitment to work, while office-workers did not indicate any 
change after the start of distance-working. Also, the distance-worker perceived a slight increase in delegating to 
colleagues, while the office-workers reported a slight decrease. Loyalty to their employer displays a significantly 
lower score among office-workers, while distance-workers remain almost unchanged in their attitude. 

The mental image of productivity may affect the way an individual behaves when seeking to increase their 
performance. The survey indicates that distance-workers have a more task-oriented image of productivity. Their 
mental image correlates whith a commitment to work, whereas the office-worker's mental image is more 
socially oriented. 

The temporal factors are linked to commuting time and stress. The distance-workers commute 1,1 days per week 
creating 90,2 minute weekly savings. They report perceiving decreased stress after starting telecommuting. 
Office-workers, however, reported an increase in perceived stress after their organisation started the distance-
working programme. 

The differences between the two groups have prompted identification of two types of productivity. 

Productivity A relates to an autonomous working mode. It is an attitude correlated to commitment to work and 
loyalty to employer as reflected in Figure 1. Individuals belonging to this category perceive themselves as being 
more efficient than do individuals belonging to Productivity  B.  Suggested is that Productivity A individuals 
more likely to be comfortable as telecommuters. 

Productivity  B  relates to group oriented working mode. It is an attitude correlated to relation oriented, 
emotionally focused factors, which may constrain the performance of the individual as related in Figure 2. 
Individuals belonging to this category perceive themselves as being less efficient than do individuals belonging 
to Productivity A. Suggested is that Productivity  B  individuals are more likely to be comfortable as office-
workers. 

Distance-workers exhibit productivity A traits while office-workers exhibit those of productivity  B.  
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The paper reached the following conclusions. 

Two different types of behaviour linked to perceived productivity can be observed among individuals in a 
system using telecommuting. The behavioural types are Productivity A and Productivity  B.  Distance-
workers are categorised as Productivity A and the office-workers are categorised as Productivity  B.  

• Productivity A and Productivity  B  differ in perceived productivity. 

• The distance-worker and office-worker have different mental pictures of productivity. Their different mental 
framing of productivity might influence their performance. 

It is predicted that the commercial system studied in this survey will experience an increase in 
total productivity and performance due to the introduction of telecommuting. A general picture of productivity 
increase and its relationship to telecommuting must however, also consider factors such as temporal assessment, 
culture and business habits. 

8. Discussion 

In the previous sections, time has been described and analysed from various perspectives. Decision strategies 
used by individuals experiencing time strain, the differences between subjective and objective time, the temporal 
memory and its dependence on context, and some types of human behaviour related to temporal assessment (e.g. 
Type A and Type  B)  have been presented. Also, differences between distance-workers and office-workers in 
time related variables have been the focus in two of the papers in this dissertation. The discussion that follows 
seeks to use study findings and material from the literature reviewed to develop general concepts relative to how 
time affects service and semi-virtual organisations. 

First, with respect to service organisations, the difference of precision of delivery varied significantly between 
customers belonging to the same health care unit. There was also a significant difference between health care 
units. What can be inferred from the fact that precision of delivery is so poor? 

One common explanation is that it is the customers (the market) that have over-utilised the service supplier. An 
explanation for those customers who received under-delivery is that they did not want to make use of the service. 
Attribution theory as described by Antonides (1996) may apply to the entrepreneurial assessment behaviours and 
causal inferences in achieved tasks as they are associated with success (appropriate utilisation) and failure (over 
or under-utilisation). The theory assesses success or failure might be attributed to internal or external and to 
stable or unstable causes. The theory holds that success is frequently attributed to internal factors, such as ability 
or effort, while failures are attributed to external factors  i.  e.,  task difficulty, luck or chance. The attribution 
linked to precision of delivery focuses on the behaviour of the customer and the market; that is an external 
factor. It is a detrimental attribution and deprives the service supplier of the responsibility for the imbalance in 
time delivery. Thus keeping service supplier management from seeking solutions through a psychologically 
oriented assessment of time perception or use. 

When the poor precision in service delivery is analysed from a cognitive perspective, other explanations and 
options are revealed. The assessment of subjective time is dependent on the amount of information that is stored 
in the memory (cf. Zackay, 1993). It has been demonstrated that the subjective time experience is positively 
correlated with: 
• The number of events that are stored and retrieved from memory. 
• The complexity of events at the time of retrieval. 

This implies that an individual experiencing many events during a period may perceive a subjective time longer 
than the objective time. Similarly, complex events make individuals perceive a subjective time longer than the 
objective. This logic is supported by the contextual model of time perception (cf. Block, 1990), which suggests 
that many changes in context causes the individual to perceive a subjective time exceeds the objective time. 
Employee and management perceptions of time thus have several influences on precision of delivery 
(performance). These dissertation findings merit being considered in the broader perspective of company 
performance. Large differences between health care units in service delivery can convey information about the 
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organisation on an aggregate level. Health care units that had the poorest precision in delivery on annual basis 
can be subject to: 
a) A change of organisation or an implementation of new routines, compared to the other health care units  
b) Performing duties perceived as complex and new to the employees.  
c) The feed back mechanism of the performed services in the organisation is poor and does not comply well with 
the structures of time (c.f. Levin, 1992). 

In relation to this, it is also appropriate to interject that the imbalance in precision of service delivery may reveal 
information about the employees as individuals. An organisation consisting of a majority of Time Pressured (TP) 
individuals (Rastegary & Landy, 1993), might be suggested to have different time related behaviour, than if it 
consisted of Not Time Pressured (NTP) individuals. The significant difference in temporal assessment suggested 
that NTP individuals are less cost effective than TP individuals. The logic behind this assumption is that the costs 
of a service organisation are linked to the objective time dimension. The revenues, however, are dependent on 
the temporal assessment of the individual. (It is important to note that the recorded "subjective time" may not be 
a correct description of actual temporal behaviour. To verify accuracy requires permanent observation of 
employees in service units, comparing employee time records with a third time dimension; true temporal 
behaviour. This, however, is not within the range of the present dissertation. 

There are, nevertheless, observations showing that TP individuals have superior performance compared to NTP 
individuals (cf. Freedman & Edwards, 1988; Rastegary & Landy, 1993). The reason for differences in 
performance has been attributed to TP individuals being more autonomous than NTP individuals. When applying 
the same NTP/TP model to a semi-virtual organisation, similar dynamics are evident. The distance-worker 
manages and perceives time autonomously; in a similar manner to that of the service worker. If this typology is 
relevant to distance-workers with their autonomous work mode and the more social oriented office-workers, the 
semi-virtual organisation can be analysed from a new perspective. 

First, any kind of semi-virtual organisational structure decreases transaction costs of its service system. Thus, it 
is likely to be an economically viable system, provided that performance, productivity and quality remain at a 
satisfactory level. 

Second, through the logic of TP/NTP types described above, productivity focused individuals in any service and 
semi-virtual organisation will prefer an autonomous work mode. Productivity becomes distributed, and for many 
individuals in the organisation, partly invisible. The social oriented employees stay visible. 

Third, with reference to individual differences in perceived stress and how stress affects performance, decisions 
and quality, it is suggested that the virtual part of any semi-virtual organisation may exceed the visual part in 
terms of performance, and quality. 

The service organisation may display a transition pattern from traditional service bureaucracy to a virtual 
organisation, as described by Figure 7 below. 
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Figure 7. The productivity (black dots) of a service system related to certain individuals according to the 
temporal typology.  
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The most valuable production capacity of the service supplier will become its virtual organisation. It has the 
lowest costs and the best performance. The system model in Figure 7 contains one more factor of fundamental 
value to the service supplier, the customer. Organisational transitions mentioned above will remain unnoticed by 
the customer, as they take place behind the horizon of observation. However, service suppliers can influence 
purchasing behaviour, capitalising on customer desire to maximise utility and to minimise risks/costs. Through 
negotiation methods, customers can be shown how the semi-virtual organisation is able to offer services at lower 
cost. This infers that the service market will tend to support any solution that plays to its favour. Using Prospect 
Theory (Kahneman & Tversky, 1979) when assessing customer behaviour strengthens this dissertation's 
contention that a focus on time strengthens a service company's position on the market. In  orde  to minimise their 
own risk and to maximise their utility service customers will change their points of reference from a purely 
monetary standard to a time utilisation standard. The key ratio of subjective and objective time mirrors the 
tension between perceived and objective reality. Furthermore, it visualises the tension on organisational level 
and put it in an economical frame. To what extent it influences the efficiency and is a more accurate measure of 
value received than is an assessment based solely on monetary expenditure is still to be seen. It is suggested in 
this dissertation that a service system with risk minimisation must focus on the production factor time. The semi 
virtual organisation is a logical result of IT and human behaviour to monetary values and time. 
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9. Conclusions 

A multidisciplinary assessment of the influence of time on service and semi-virtual organisations reveals 
mechanisms important for effective service management. This perspective stresses the fundamental value of 
understanding the structures of time. That the psychological and economic theories of time are interrelated yet 
different. The consequences of erring temporal assessment affect an entire service process. The structure of an 
entire service organisation is an end result of individual temporal assessment. Time related measurements are 
most accurate as an assessment tool when expressed in terms of productivity, risk and service quality. Service 
performance is closely related to and influenced by stress. 

Fundamental differences between subjective and objective time are valid on the organisational level in a long 
term perspective. This implies that performance of service organisations is severely biased by the temporal 
assessment of individual employees. Economic reports of statements concerning service production are not 
valid, unless the subjective temporal assessment is also considered. The tensions between subjective and 
objective reality can be assessed within risk, quality, productivity and stress. 

9.1 Risk 

This dissertation demonstrates that risk in terms of erring temporal assessment is large, and affects the service 
provider as well as the service customer. Also suggested is that the long term price of services is closely 
connected to, and caused by, erring temporal assessment. Poor temporal assessment is closely linked to business 
negotiations that favour the customer risk minimising strategy at the expense of the service provider. On a long 
term basis, poor temporal assessment is an important factor in price reductions in the service market. The method 
outlined in the dissertation demonstrates a unique approach to assessment of risks in a service setting with an 
uncomplicated technique. The method may save creditors, service suppliers and society large costs, and is likely 
to be of significant financial benefit when applied regularly in service management. 

9.2 Productivity 

The dissertation demonstrates that individuals, having the opportunity to chose their work environment, differ in 
perceived productivity on long a long term basis. Individuals with an autonomous work environment, that is 
distance-workers, display higher perceived productivity than do their fellow colleagues who do not telecommute. 
This finding on an organisational level has been supported by tests in laboratory settings. Productivity is linked 
to an individual's experience of time as related to mental and physical activities. "Objective productivity" in a 
service organisation does not exist - even if it expressed in monetary values. There is only "subjective 
productivity", and it is closely related to the dimension of subjective time. 

9.3 Stress 

Stress in a semi-virtual organisation has in this dissertation been demonstrated to affect individuals differently. 
The "virtual" part of the organisation, that is the distance-workers, perceives lower stress than the "visual" 
(office-workers). According to stress research and time related cognitive research, perceived stress affects mental 
strategies, performance, quality and decisions of individuals. The part of the organisation that teleconunutes can 
be expected perform better, with higher quality, than the part that does not telecommute. This is valid provided 
that the choice for telecommuting is at the choice of the worker. 

9.4 Service quality 

This dissertation demonstrated that time is inherent in quality. A robust mathematical method for service quality 
assessment in any service context was suggested. The connection between transaction costs in service settings, 
and service quality assessment in terms of time is described. Service management with focus on transaction costs 
also requires a focus on perceived subjective time. The method is effective and argues that service quality has so 
far focused on the "soft" dimensions, thereby hindering successful economical service management. The method 
demonstrates a unique opportunity to improve the service quality with a simple technique. The technique is 
assumed to be quite profitable if applied regularly in service management and in service settings. So far, this has 
remained unobserved by research. 



10. Future research 

This dissertation has endeavoured to bridge a gap between several disciplines. It is a small indication that the 
perspective of individual behaviour related to time in service organisation may be of significant interest in the 
future. There are many questions that remain unanswered and needing further research and investigation. 

First, the topic of temporal learning in an organisation is of interest. If NTP can improve employee assessment of 
time - is this also related to perception of stress and productivity? If an organisation shall improve its precision of 
delivery - how shall it be operated and what is the economic value of the changed temporal behaviour? What 
method of learning shall be applied and how long is the effect of temporal training sustained in an organisation? 

Second, if a change with focus on time is performed in a service organisation, how long a time does it take until 
any effect on the aggregate level can be detected? Shall it be expected that an organisation regress after a period 
of temporal fitness? How long can an organisation remain temporally effective and productive? 

Third, are the results from this dissertation truly  independant  of service specialities? Can it be expected that the 
same patterns and anomalies between subjective and objective time be present in any service sector? 

Fourth, can it be expected that individuals perceive increased stress due to management with relation to 
subjective time ratios? 
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Paper One: 

Business risks in service companies due to poor temporal assessment 

By 

Fabian von Schiele 
Department of Human Work Sciences  
Luleå  University of Technology 

1. Distinctions of risk, contract and time 

This paper presents a field study focusing on time and temporal assessment in service organisations. The aim 
was to assess the risks due to misjudgement of time and the economical implications that may follow. 

The perspective of this study is that any organisation can be regarded as a system of formal and informal 
contracts. According to Coase (1991), all deviations from contracts increase transaction costs of this type of 
system. The ideas of Coase apply to this field study, as temporal deviation from contract requirements is the 
subject of the study's assessment. 

In attempting to define the word "risk", people often refer to unwanted outcome (Fisher, Chitose & Gipson, 
1993). If; however, we accept the definition of "risk" as a function of the probability and the seriousness of 
possible losses (Vlek, 1992), this concept may be applied to a system operating with monetary values as well as 
temporal values. 

The customer contract is the agreement between service supplier and customer. It regulates activities to be 
performed by the service supplier that satisfy the customer by meeting the need. At the same time, it specifies 
how much time the service supplier shall spend on each activity. Failure to fulfil the agreement may affect 
behaviour of the customer and the market. The cost of providing service may be regarded by the service supplier 
as influenced by the customer and the market. Accordingly, the customer contract forms an external risk. 

Deviations from the contracts are measured in terms of time. "Time" is regarded as an entity that permeates the 
service company and flows through the service process. Furthermore, "time" cannot be defined from the 
perspective of the service supplier only, but must incorporate the temporal norm of the customer. Finally, 
focusing on time as a carrier of value to the customer, a cognitive model of psychological time will be discussed. 
There is a distinction between objective time and subjective time. The objective time is entirely linked to the 
mechanical clock time, and this time paradigm serves as a ruler for the individual in reckoning subjective time. 
On the other hand, subjective time is an assessment by an individual of time duration. The subjective time of an 
individual varies during a day. It also exhibits great differences between individuals (Campbell, 1990). 

2. Temporal misjudgment and risk 

The differences between subjective time and objective time are substantial. Individuals do not pay attention to 
the anomalies between their subjective time and objective time. Burt & Kemp (1993) demonstrated that simple 
tasks, well known to subjects, are due to misjudged in the aspect of assessment of task duration. Furthermore, 
error varied, depending on whether subjects made their assessment before or after the activity. The size of 
misjudgement varied from 20 to 112 % in relation to expected task duration. To see how stress influenced 
control of time, Burt & Kemp (1993) repeated the experiment. The size of misjudgement of the retrospective 
assessment was from 67 to 143 % in that study. 

The misjudgements between advance estimation and retrospective estimation of task duration are of 
considerable size. These estimations can be transferred to situations involving time budgeting when planning a 
project, and registration of worked time of each individual in a service company. 

The work of Burt & Kemp (1993) deals with simple, everyday tasks. It is necessary to point out that the present 
survey deals with complex tasks, well known to the people that perform them. Also, research carried out by this 
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author concerns accumulated task assessment during a period of one year. Accordingly, it is assumed that 
assessment of complex tasks during a long period of time affects results of fmdings in that precision of task 
assessment is degraded. 

3. Method 

Five health care units participated in the field study. The health care units supplied health care services on fixed-
price contracts to companies and organisations. All contracts were signed on yearly basis. 

The working time of all employees was recorded with exception of administrative staff and managers. To assess 
risks, 233 fixed-price contracts and performance were analysed. The value of each was transferred into an 
equivalent time, denoted  normtime  T(n). The dimension of this  normtime  is objective time, opposed to the 
psychological and subjective time. The value of T(n) is based in the values contained in Formula 1. 

T(n) = (CV) x (W x E)/ (C x M)  (Hours) 	1. 

CV = Contracted Value 	 (SEK)  
W = Total time worked (objective time) 	 (Hours)  
E  = Efficiency 	 (%)  
C  = Total costs of the service supplier 	 (SEK)  
M = Margin of profit 	 (%) 

In order to assess to what extent the service supplier fulfilled the terms of the contract, a quality dimension that 
is called precision of service delivery, Psd, was defined. This is expressed in Formula 2. 

Psd T(d) x 100 (%)  2. 

T(n) 

T(d) stands for time delivered by the service supplier. This time was registered by supplier employees who kept 
a record of their activities. T(d) represents a subjective time dimension recorded by the employees. T(n) 
indicates the time the customer has actually contracted and represents the  normtime.  The  normtime  is to be 
regarded as a description of objective time. Accordingly, Psd assesses deviations from  normtime  and is an 
expression for psychological mechanisms linked to temporal assessment. 

One can say that Formula 2 expresses how well the service supplier fulfils temporal obligations to a customer. If 
the ratio equals 100 %, the customer receives the amount of time actually purchased. If the ratio is less than 100 
%, there is an under-deliverance of time - the customer has a right to have more time delivered under the terms 
of the signed contract. If the ratio is more than 100 %, the supplier has made an over-deliverance of time. To 
keep the ratio close to 100% is an objective of the service supplier, since it is an expression of healthy economic 
management. 

4. Results 

Table 1. 
Precision of delivery to the three largest customers. 

Customer Unit A Unit  B  Unit  C  Unit  D  Unit  E  
Largest 115% 157% 94% 17% 133% 
2:nd largest 257% 195% 126% 119% 0% 
3:rd largest 61% 107% 110% 71% 416% 

Table 1 indicates that health care unit  B  supplied its largest customer with 57 % more time in one year than 
contracted (precision of delivery equal to 157 % of contracted time), while health care unit  D  supplied its largest 
customer with 83 % less time in one year than contracted (precision of delivery equal to 17 % of contracted 
time). 
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Table 1 shows two important points: 
a) There are significant deviations from norm time indicating poor precision of delivery  
b) The deviations are of a substantial quantity 
These findings illustrate the presence of a hazard to the service supplier when budgeting business cost and 
pricing services. Also, they form an obstacle to successful negotiation as they form a kind of uncertainty linked 
to service and price. 

All customers, whether large or small, have to negotiate and make decisions dealing with these same 
uncertainties. This suggests that all customers of services can be expected to behave as decision-makers under 
risk. The only differences between customers are personal biases, risk aversion and points of reference. 

When the total output of time for each health care unit was compared to total norm time, it was evident that all 
units performed far beyond the contracted value. On average, each unit delivered much more time than they 
actually contracted to provide their customers. The situation seriously hampered the economy of the units. The 
accumulated over-delivery of all five service suppliers exceeded 6.000 hours in one year. This equals almost 
four man-years of service production. 

The behaviour was common to the whole branch. The market prize of the service contracts dropped dramatically 
in the years that followed after the field study. 

Table 2. 
Probability for receiving a certain level of precision of service delivery. 

PRECISION (%) CUSTOMERS PROBABILITY 

0-40 65 0,27 
41 - 80 20 0,09 

81 - 120 37 0,16 

121 - 160 23 0,10 
161 - 200 27 0,12 

201 - 300 25 0,11 

301 - 400 15 0,06 

>400 21 0,09 

TOTAL 233 1,00 

In Table 2, the deviation from  normtime  exhibited as precision of service delivery is shown in the left column, 
the number of customers corresponding to the service supply in the central column, and the probability of 
receiving a certain service level is in the right column. 

The population was split into  stratas,  corresponding to a bandwidth of 40 % of precision of service delivery in 
each stratum. Suggested is an acceptable  "normtime"  equal to 100 % +/- 20% (indicated in Table 2 by shading). 
The rationale for the selection of a bandwidth of this size is that generally precision in temporal assessment is 
poor. Accordingly, it is prudent to use a large bandwidth. 

It might be assumed, that deficient temporal assessment, in some sense, is regulated in the long term by a "self 
mending mechanism". Communication within service companies would presumably prevent aggregate outcome 
of temporal assessment from attaining "extreme values". The present survey, however, can not support this 
assumption. By adding up the results displayed in Table 2, the probability that a certain number of customers 
receives "wrong" amount of time was assessed. Found was a probability equalling to 0,84 (0,27 + 0,09 + 0,10 + 
0,12 + 0,11 + 0,06 + 0,09) in inaccurate temporal assessment by service suppliers. There was only a small 
probability - 0,16 - which the service delivery time was within an interval of 80 - 120 % of norm time. This 
might lead to the conclusion that temporal assessment does not tend to level out at around 100 % of normtirne, 
even after one year of service delivery. 
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The survey leads to the following conclusions: 
• Large discrepancies in temporal assessment affect market price, thereby affecting the profit of a service 

supplier. 
• The effects of deficient assessment of task duration accumulates in a manner indicating that under-delivery, 

as well as over-delivery, seems to multiply with time, thereby creating an impediment to a successful 
contractual negotiation. There is no indication that a service delivery on a long-term basis will approach a 
level that balances with time contracted. 

• The size of the customer does not affect the precision of service delivery. The importance of a customer has 
no effect on the temporal assessment of the service supplier. All customers, whether large or small, have to 
negotiate and make decisions dealing with the same uncertainties. This indicates that one can expect all 
customers of services to behave as decision-makers under risk. The only differences between the customers 
are their personal biases, risk aversion and point of reference. 

• The risk of inaccurate temporal assessment is substantial and the resulting negative economic impact may 
be disastrous. This survey demonstrates that this risk concept applies to the single service provider. 

5. Discussion 

During the period of the field study this author was active as a consultant and participated in many contract 
negotiations. Accordingly, the qualitative analysis relies on experiences from this time. 

The deregulation of the health care unit market in Sweden in 1992, combined with a deep recession has 
generally been used as the explanation to why the market price of the services decreased sharply resulting in 
thousands of people loosing jobs. There might however, be other explanations. A health care service customer 
has to optimise utility and makes a decision between the following alternatives. 
a) Extend a contract with a health care unit and receive service from the same provider for another year.  
b) Decide whether to enter into the next years's contract with a competing health care unit. 
Both alternatives present outcomes linked to certain probabilities. The outcome can be expressed in terms of 
contract cost compared to cost for sick employees. To make a successful decision customers relied on strategies 
described below. The market displayed two basic categories of customers (von Scheele, 1996): 
1) the ones that tried to reduce the costs associated with active health care policy developed by the company; 
below denominated as risk seekers. 
2) the ones that tried to gain something from the active health care policy developed by the company; below 
denominated as risk aversive. 

The risk seekers  (to which the majority of customers belong) preferred to reduce the value of the long-term 
contract, thereby risking extra charges  if services from their health care unit beyond contract provisions were 
needed. 
• If this category had received an over-deliverance of time in the previous year, they usually argued that they 

would sign a new contract, providing that time delivered and price would be decreased by  x%.  
• If this category received an under-deliverance of time in the previous year, they often argued that they had 

paid  y%  too much for each hour in the past year. Consequently, they preferred a new contract of less value 
in the coming year and at a price per hour  y%  lower than the one suggested by the health care supplier. 

The situation applies to the value function of the Prospect Theory in Figure 1 below (Kahneman & Tversky, 
1979). The value function V(p) is supposed to describe the value of a choice by a customer as a function of 
expected gains or losses. 



Figure 1. The value functions V(p) and V(t). 
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The X-axis describes volumes or perceived gains or losses, while the Y-axis describes the perceived value of a 
certain choice. 

In this study the X-axis symbolises precision of delivery with a large under-delivery of time far out to the left, 
and over-delivery far out to the right The Y-axis symbolises the value function, here indicated by two curves. 
One depicting the value function of a contract in a monetary dimension V(p), another depicting the suggested 
value function of a contract in a temporal dimension V(t). At the point where the two lines intercept, that is  
origo,  is where the customer has received ideal contracted value. The  origo  point equals to 100 % precision of 
delivery (Pad), and represents the point where customer attitude towards cost management when bargaining a 
new contract is assumed to be neutral. 
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Suggested here is that poor precision of temporal assessment may influence utility function and value function. 
a) The value function V(t) may display a "knee" close to  origo  due to poor temporal assessment. This "knee" is 
due to the abstract properties of time; it is believed to be more difficult to follow up precision in time delivery 
than it is to control precision of payments. Therefore, the customer is supposedly lenient towards minor temporal 
deviations from norm time (e.g. +/- 20% from 100%).  
b) The shape of the utility function and value function may differ if utilities and values are expressed in 
temporal instead of monetary values. 

The implications of the above points can readily be transferred into a business setting. Many service companies 
attempt to increase perceived service quality by giving the customer "extra attention". This may prove to be a 
hazardous strategy, the customer also has a poor temporal assessment and will not appreciate the service effort in 
the manner intended. Furthermore, "extra attention" tends to be difficult to control as time has no borders and 
temporal rules of thumb are fuzzy. As soon as time is quantified it has been given a cognitive dimension which 
will affect negotiations and business outcome. 

The potential influence of the above-mentioned points also applies to a negotiation setting. In service 
negotiations focus varies between task, price and volume (time). The value curve indicates that over-delivery as 
well as under-delivery put the service supplier in a weak bargaining position during negotiations. Concessions 
demanded by the customer are not proportional to the production costs. The curve demonstrates why a customer, 
who has received an immense delivery of overtime, does not experience a "gratitude" proportional to the service 
effort of the supplier. The mindset of the customer may be compared to a static decision with value curve here 
being a theoretical modification of the Prospect Theory (Kahneman &Tversky, 1979). 

The risk aversive  preferred to sign a contract, which maintained the status quo, that is, the same service as last 
year from the same service supplier. But, they signed a contact only if they could be convinced that they would 
gain  something from it. 
• If this category received an over- deliverance of time last year, they negotiated for a contract that provided 

for the same amount of time at the same price in the next year. 
If this category received an under- deliverance of time in the last year, they negotiated for price and time to 
be the same as in the last year - but that a compensation be paid for the under-deliverance of service time in 
the past year. 

Accordingly, any solution always came out in the customer's favour. 

The risk seeking customers as well as the risk aversive customers usually succeeded in decreasing the value of 
the long-term contracts. For the five health care units in this survey, the fixed-price contract decreased from the 
level of 1.100 SEK/client and year in 1992 to 600 - 800 SEK/client and year in 1994. Suggested is that the risk 
aversive as well as the risk seekers influenced the decrease in the price level. The substantial misjudgement of 
temporal assessment on the part of service providers gave both customer groups the rationale used when 
negotiating the drop in per client charges. In accordance with Prospect Theory (Kahneman & Tversky, 1979), 
customers evaluated changes of welfare, rather than final states. Thus, a customer having received a great over-
deliverance of time was more apt to notice a reduction of time than if service levelled out according to contract 
provisions. 

Are the results representative of any service enterprise? Yes, with the qualifier that temporal behaviour of an 
organisation is dependent on multiple factors such as management, task motivation, temporal feedback and 
average age of employees. The conclusion that time as a hidden psychological mechanism gears price level, will 
apply to any service enterprise. The deviation from  normtime  may vary for other groups as the customers in this 
study used the contract as a combined service contract and an employee medical benefit. In another field of 
service business assumed is that fewer customers would receive as little as 20 - 40 % of contracted time. 
However, deviation from norm time will still be substantial - especially in terms of "over-delivery". It is an 
unseen reality that there is not control over time in an enterprise just because there seems to be a satisfactory 
control over money. 
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Abstract 

In service quality research, time has been an underestimated dimension. Time, however, is of utmost importance 
from the perspective of quality assessment. This applies to the service supplier as well as the service customer. 
This paper focus on the fact that the service quality literature has largely omitted research about time and the 
problems linked to management of time. To examine the dimension of Time in service quality, a field study of 
work in five health care clinics was carried out. The quality of time was observed with respect to quantity of 
service delivered. This in  tum  created a focus on the dimension Time in service quality. Special attention was 
paid to deviations from a time norm. This norm was related to the service contract, and any deviation was 
regarded as a quality deficiency. The outcome from this study showed that temporal deviations, that is, quality 
deviations, were large. The anomaly of inadequate time management invokes discussion about transaction costs 
in service companies, alternative management styles, and implication of time deviations on service quality and 
profit margin. 

1. Introduction 

This paper focuses on time, service quality and service management in a business-to-business setting. These 
topics have a strong relationship to subjective time and its impact on price, profit and employment. The different 
properties of time however, have passed largely unobserved in service management literature. This applies 
especially to research on business-to-business relationships. Focus has been on discussions of models of service 
quality. Empirical fmdings linked to perceived time and service quality are sparse. Outcomes that might better be 
attributed to temporal assessment of individual performance are frequently attributed to "management' or 
labelled "productivity". Thereby, important mechanisms in service quality have been neglected. The following 
example with a cleaning company illustrates this point. 

The cleaning company operates in a service sector in Sweden characterised by stiff competition. The company 
had about 200 employees, mainly women with low education. During the recession beginning in 1990, the 
company gradually became aware of changed conditions potentially impacting on continued economic survival. 

Customers consisted of healthcare clinics, hospital departments and restaurants. Negotiations for renewal of the 
cleaning service contracts were made on a yearly basis. Contracts dictated a cleaning frequency in addition to 
areas to be cleaned and duties to be performed. During the recession, customers reduced operating expenses by 
decreasing cleaning services. For example, some rooms were to be cleaned twice a week instead of thrice a 
week. The reduction of cleaning services decreased contract value by 20 % annually. The cleaning company was 
forced to discharge 30 employees. 

After six months, the work leaders in the cleaning company complained that workers had become "lazy". 
Workers did not seem to complete tasks within the times allocated. From the perspective of the work leaders, the 
task of leading a group of cleaners had become increasingly difficult. The problems were attributed to factors 
such as "coaching" and "discipline". 

From the perspective of the cleaners, the problem was that they did not have time enough to perform a proper 
job. Furthermore, they did not want to be discharged due to unsatisfied customers. They endeavoured to perform 
a high service quality thus using more time than was allocated. For example, they prepared coffee for customers' 
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staff while cleaning kitchens and watered flowers although these tasks were not included in the service contract. 
The cleaners delivered more time to each customer and each task than originally contracted. 

The outcome of that year was satisfied customers. However, prior to contractual renegotiations, customers were 
made aware that it had been possible to reduce cleaning cost in the last year by 20% without loss of service 
quality. Consequently, in the next year's round of contract renegotiations customers repeated their cost-reducing 
strategies by again demanding a reduction on contract cost. As a result, the cleaning company had to face 
another decrease in contract value in turn, necessitating discharge of more workers. 

This example demonstrates that service quality in a business-to-business setting is a multi-faceted concept 
influencing operating strategies and ultimately business survival. 

Many researchers have discussed the nature of service quality. Some present a dichotomised perspective 
(Townsend & Gebhart, 1986; Grönroos, 1989), while others suggest a more detailed division of the concept 
(Gummesson, 1993 and 1988b). From the discussion of Gummesson, the cleaning company had problems with 
production quality and delivery quality. Production quality was inferior due to deficient communication within 
the company. Delivery quality was poor due to deviations from contracts. 

The work of Zeithaml, Parasuraman and Berry (1985) suggests as many as ten dimensions of service quality 
(Gummesson, 1993). Zeithaml et al also developed an instrument for measuring customer perception of service 
quality. This instrument, named SERVEQUAL, assesses abstract dimensions of a service, namely Tangibles, 
Reliability, Responsiveness, Competence, Courtesy, Credibility, Security, Access, Communication, and 
Understanding. Zeithaml et al reduced these ten dimensions into five dimensions in a later report. 

One could argue that any suggested quality dimensions cannot exist without a temporal dimension. 
Communication, Access or Understanding, for example, are nonentities without a temporal dimension and will 
generally be without perceived value to a customer. The quality dimension Time focus not so much on the 
content of service as it stresses its extension. By stressing extension of the service delivery, time bridges the gap 
between profitability and quality in service production. The time dimension is a support in any discussion of how 
high a level of quality a service supplier shall perform. As will be presented in this paper, there exists an "upper 
limit" of service quality. Deviations from this limit increase the risk of a deteriorated profitability to the service 
company. 

Due to the abstract nature of service, frequent inaccuracies occur when the service starts and when it ends. A 
common mistake by service suppliers is the tendency to give time away for free. The combination of a vague 
service outline and a service minded service supplier might cause severe losses in terms of inefficient and 
unproductive working time. Furthermore, many customers become used to a certain service level in terms of 
special attention or certain level of courtesy. The service level has to be adapted to the price of the service in 
order not to bleed away time. Any change of behaviour on the part of the supplier will make the customer 
reassess perceived service quality. A customer assesses changes of perceived welfare more than the actual level 
of welfare (c.f. Kahneman & Tverslcy, 1979). Consequently, any quality strategy requiring too much free service 
time above contractual specifications is dangerous, since it encourages customers to have higher expectations 
without charging them for the costs. 

Therefore, it is suggested that Time be regarded as a separate quality dimension. This dimension is of 
paramount interest, since both service supplier and customer have a perceived - but not corresponding - opinion 
of the time. Accordingly, the dimension Time in service quality must consider two concepts of time - one of the 
supplier and one of the customer. The dual temporal perspective makes the dimension Time an assessment of 
relative time. The apparently advantage of focusing on time is linked to techniques of assessment. It is easier to 
assess the dimension Time than, for example, the dimensions Courtesy or Credibility. 

If one accepts that quality is inherent in Time, and that a service provider perceives a service quality different 
from that of the customer, the question arises as to how different perspectives of quality (expressed in time) 
influence their decision mechanisms. The answer to this problem is based on the measurement of "precision of 
service delivery" - a method presented in this paper that assesses the relative difference of temporal service 
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2. The time dimension, a theoretical frame of reference 

The aim of this field study was to assess the relative difference in perception of temporal service quality between 
service suppliers and their customers. From the example of the cleaning company it was obvious that there 
existed anomalies in perceived service quality if one compared the perspective of the supplier with that of the 
customer. Discussion on how to relate the different perceived qualities to each other brings us to the model 
developed by Langeard, Bateson, Lovelock & Eigler (1981). This model indicated that service production 
consisted of different activities; some of them visible to the customer and others not. The horizon of observation 
depicts the mental borderline between these two groups of activities, from the perspective of the customer. 

The dichotomy of the existing subjective temporal perspectives creates a tension between service supplier and 
customer. From the perspective of the service supplier, time dedicated to reach a certain service quality includes 
all activities. On the other hand, from the perspective of the customer service quality is represented by the 
duration of the activities observed. Who is right? Whose subjective temporal assessment shall constitute the 
norm? 

It is suggested that the temporal norm shall always be considered from the perspective of the customer. The 
norm can be represented by a formal contract or an informal contract. All deviations from the contract may be 
regarded as a temporal cost. Coase (1992) has discussed this logic in connection with his theory about 
transaction costs. Following the discussion of Coase, a well functioning organisation shall try to achieve as small 
deviation from a contract as possible. This logic must be applicable to the economic dimension as well as to 
temporal dimensions (von Sch8ele, 1996). 

To convey the idea of time and inaccurate assessment of task duration, the structure of the Temporal Matrix is 
presented. This tool demonstrates how service quality is defined by a number of interrelated tasks. The Temporal 
Matrix introduces concepts of importance for the research in relative time in organisational settings. Following is 
a description of terms used and the Temporal Matrix. 

T(n) = temporal norm, usually referring to a contracted time 	 1. 

T(n) is regarded as the temporal norm, since it represents the documented service quality the customer contracts 
to purchase. T(n) is also the norm the customers tend to use as a ruler after service delivery is performed. This 
ruler assists the customer in determining if price level, duration of service and service quality is of acceptable 
standard, compared to other options on the market. The time dimension referred to in T(n) is objective, not 
dependent on individual assessment. T(n) depicts the sum of all valid customer contacts of a certain service 
supplier. 

t(e) = registered working time by an employee. 	 2. 

t(e) applies only to employees that supply customers with activities linked to the "core business" of the service 
supplier. Accordingly, employees involved in back-office activities or "support" activities are not included in 
t(e). The aim is to construct a description of time delivered, "customer time", which comes as close to the 
horizon of observation as possible. The time dimension of t(e) is subjective, depending on temporal assessment 
of individuals. t(e) depicts the sum of all registered service deliveries on annual basis for one employee. 

t(c) = the time delivered to a customer 	 3. 

t(c) applies to time delivered to one single customer. This customer may receive services from many employees 
of the same service supplier in one year. The time dimension of t(c) is subjective, depending on temporal 
assessment of individuals. t(c) expresses the sum of all single service deliveries from all employees to one 
customer. 

A matrix depicting the total value of subjective time delivered during one year can describe the idea behind 
temporal service supply. Each row of the matrix represents the time delivered to one unique customer. Each 
column represents the time produced by one service supplier employee. The matrix will be defined by the 
following subjective temporal element 
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Figure 1. 
The temporal matrix of subjective time. 
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The Temporal Matrix gives us for example the following information. 

a) Element t12 depicts the perceived temporal assessment by employee number 2 while supplying customer 

number 1 with an activity of the duration t minutes. t j2 is normally registered by service employees in their 

individual time registration file.  

b) The element 11(02 depicts the total of all service activities performed by employee number 2 in one year.  

c) The element t(c)1  depicts the total of all service activities received by customer number 1 in one year by all 
service supplier employees providing service to the customer.  

d)  t(e)2 as well as  geh  belongs to the dimension of subjective time. 

After a completed service delivery, customers may compare time delivered with their norms. This is a part of the 
customers' behaviour when they try to assess price level and service quality. In the Temporal Matrix above, 

customer number one compares  geh  with his/her norm T(n)i. Accordingly, the comparison can be described as 

a quota and called Precision of service delivery, Qp. 

Qp  "t(c)x 100/ T(n)i 	 4. 

Formula 4 represents the comparison between the subjective time dimension and the objective time dimension. 
There can be alternative ways of assessing the T(n), and one formula in the section "Methods" is suggested. 
What matters however, is deviation from norm, because this influences the mind in the situation of decisions 

(Kahneman & Tverslcy, 1979). Consequently, Precision of service delivery, Qp, is of great interest to investigate 
in this study of how price and time interrelate in service quality. 

Figure 2 displays a circle of temporal assessment. The arrows indicate symbols for a temporal flow. From the 
perspective of the customers, they have bought and paid for a certain amount of time, T(n), and the arrows 
represent payment for this temporal norm. Simultaneously, they receive a perceived service time, t(c), which 
they compare with their norm. The comparison forms a part of their service quality experience. 

The service management problem of the supplier is that t(c) deviates distinctly from T(n) with respect to 
planning and allocation of employee time. This will be demonstrated by the empirical fmdings under the section 
"Method and Results". 
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Figure 2. 
The system of relative perceived time. 
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In the model above, one important property distinguishes T(n) from t(c) and t(e). T(n) refers to objective time, 
while t(e) and t(c) refer to subjective time. Mentally the customers are always comparing service received to the 
time norm negotiated in the contract, that is, objective time T(n). In reality however, the temporal behaviour of 
supplier employees does not always correspond to the contract. This study assesses the extent of disagreement 
between subjective time and objective time as defined on the organisational level. T(n) will be mathematically 
defined under section 3 in this paper. 

According to the model above, the following system definition is made: 

A service company is a commercial system of service processes that purchases time from their employees and 
produces refined time for customers. The survival of this system depends on to what extent it succeeds in 
managing refined time and controlling the profit margin between purchased and produced time. The feedback 
mechanism of the system mirrors the appraisal of the environment as linked to perceived quality and 
performance as expressed in time. 

The purpose of this definition is to focus on to what extent deficient temporal assessment of tasks and activities 
affects the viability of the commercial system. The definition opens up the door to mentally handling time as if it 
was the raw material of the service company. Accordingly, the service process can be regarded as an interaction 
between supplier and customer using time as the normative value. The price of time is simply a figure indicating 
the extent of refinement of time supplied. 

From the perspective of the service supplier, there are many aspects about production of time that are worth 
mentioning. First, service production is managed with focus on "norm time". Second, that service production 
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optimise cost management. These two concepts must be balanced in a manner that activities are managed 
towards norm time. If however, too much attention is focused on norm time, flexibility in the service process 
may deteriorate. 

3. Method, design of the study and data collection 

To study service quality defined in terms of time, during a period of one year, service companies operating on 
contractual basis were selected. These companies were ideal subjects as they had a norm time defined by means 
of a service contract. 

It was essential that the service companies operate in a deregulated market as competition might create 
interesting effects on temporal altruism. Service companies operating in the Swedish health care market fit the 
criteria. Accordingly, five health care units were contacted and asked to participate in the field study. 

Health care units supply health care services through fixed-price contracts to customers. The market consists of 
companies and organisations buying services for their employees on annual basis. The Swedish health care 
market was deregulated in 1992, and competition has become hard. 

It is important to distinguish between "client" and "customer". In this paper, the word "customer" represents the 
legal partner of the fixed-price contract. This is equivalent to the companies to which health care units deliver 
services. The "client" is an employee of the customer, making use of the health care services. 

The health care units had in all 70 employees, the smallest unit employed eight, and the largest 23. The health 
care units had a common annual turn over of 34 million  SEK.  

The staff was distributed on the following categories: 
Managers 	 3 
Medical doctors 	 5 
Nurses 	 34 
Specialists in Ergonomics 	 12 
Engineers 	 6 
Administrative staff 	 10 

All health care units had computerised time registration systems installed. These systems gave information on 
yearly basis about; 

1. Time delivered to each customer  "i"  by each employee "j",(tu). 

2. Total time delivered to one single customer  "i"  by the health care unit (t(c)i). 

3. Total time delivered to all customers  "i"  by the health care unit, (sum(t(c)i)). 

It is important to note that the temporal dimension of tij and t(c)  i  is subjective time. 

In this study, the working time of all employees was recorded during one year with the exception of 
administrative staff and managers. By doing this, the front line staff who actually delivered health care services 
to customers was the focus. The relative time effect emanating from the "horizon of observation" was therefore 
duly considered. 

To assess the T(n)i, the norm time for customer  "i",  the prescriptions and terms of contract  "i"  were studied. 

T(n)i is the objective temporal dimension. To assess the norm time for each customer contract, the following 
formula was constructed. 

(CVi  x  To  x E)/ (C x  M) 	 (Hours) 	 5. 
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This construct emanates from the logic that each employee corresponds to a specific hourly cost. The cost is 
linked to the salary and the amount of hours the employee works per year. This cost is related to the objective 
time dimension and the price per hour will consequently relate to a time dimension, which is not dependent on 
the subjective temporal assessment. Each individual works 1.700 hours each year, and for these hours they 
receive their salary. The contract values of the customers are expected to finance the salaries of the supplier. 
Consequently, the formula 5 explains a temporal norm completely connected to the objective time dimension. 

Explanation of the parameters: 
CV  i=  Contract Value for customer  "i" 	 (SEK)  

To  = Total time worked, all employees (objective time) 	 (Hours)  

E  = Efficiency 	 (%)  
C  = Total costs of the service supplier 	 (SEK)  
M = Margin of profit 	 (%)  

C  was derived from the profit and loss account of the health care units. Profit was set at 10 % over costs after 
discussion with the managers. The value of M in the formula was accordingly set at 110 % (actual operating 
costs plus the 10% profit). 

To calculate the total working time, To, it was presumed that the employees produced 1.700 hours per individual 
and year. The total time worked equals 1.700 multiplied by number of employees. The presumption is linked to 
objective time , since employees receive monthly salaries. Accordingly, the salaries are not dependent on the 
individual temporal assessment of each employee, and can therefore not be considered as belonging to the 
subjective time dimension. 

The efficiency  E,  was defined as the ratio t(e)/1.700, indicating the fraction of total time each employee charged 
to customers. The health care units had an efficiency rate of 50 - 55%. An efficiency rate of 55 % was used in 
all calculations. 

The construct of a norm time, T(n)i, facilitates comparisons as to whether or not a supplier has given time away 
for free to customer  i.  Also it paves the way for a discussion on as to what extent the quality dimension can be 
assessed from the perspective of the supplier and the customer at the same time. 

To make certain that each contracted customer was duly satisfied and received proper service according to their 
contract, the health care units assigned "customer representatives". This meant that each customer had one 
person at the health care unit ultimately responsible for all activities and all service delivered during the year. 
The "customer representative" kept track of service time delivered by colleagues and made sure that the time 
quota satisfactorily corresponded to the customer's projected "one year activity health plan". 

The activities in these health care units were additionally to be considered as a multitude of projects running over 
a year period. The "customer representative" was a project leader and a service supplier as well. 

To assess service delivery 233 fixed-price contracts were analysed. The value of each contract was transferred 

into equivalence in time (T(n)), according to the formula 5. To each customer  "i"  the t(c)1 was calculated, from 

the support of the time registration of each employee. In a similar way tij and t(e)i  was derived. 

Data collection was followed up by interviews with employees and management at the health care units. 

4. Results 

Starting with the service quality of each health care unit, the precision of service delivery (Q5) was assessed 
according to the following formula. 

Qp  = sum(t(e)i  x 100)/ sum(T(n)i) 
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The formula compares the total perceived subjective time in an organisation to the total objective time in the 
same organisation. The formula indicates how well the organisation fulfils the requirements of service quality 
during one year. By totalling the time delivered to each customer and comparing it to the total contracted time 
value, it is possible to assess the quality level. Any deviation in this formula from a 100 % level may be an 
explanation to the economic result, which was poor in all health care units. 

The ratio in formula 6. as well as in formula 4. is an expression of how well the service supplier fulfils service 
contracts. If the ratio is equal to 100 %, the customer receives the amount of time actually paid for. If the ratio is 
less than 100 %, there is an under deliverance of time - the customer has a right to have more time delivered 
according to the norm, the signed contract. Finally, if the ratio exceeds 100 %, the supplier has made an over 
deliverance of time. To keep the ratio as close to 100 % is an objective of the service supplier, since it is an 
expression of healthy economic management. 

Table 1. 
Precision of delivery (Quality) for each health care unit on yearly basis. The column Quality displays results 
calculated with formula 6. 

Unit Clients served Quality 
A 11.000 117%  
B  9.500 164%  
C  6.500 141 %  
D  4.500 141 %  
E  3.000 136% 

Table 1 exhibits the precision of delivery for each health care unit during one year. The figures indicate that 
health care unit A, serving 11.000 clients, had a total over deliverance of 17 % compared to the fixed price 
contracts of the unit. The corresponding figures of health care unit  B  displays a total over deliverance of 64 % in 
one year. 

Traditional economic analysis, focusing on contract value and profit/loss accounting, did not reveal the 
anomalies found by the subjective temporal assessment shown in Table 1. The problem of poor profitability 
arose through the wording of the contract, continued as a management problem and ended as a large discrepancy 
of service quality in terms of overdeliverance of time. 

The lack of precision in delivery as shown in Table 1 indicates that there are numbers of hours in excess of those 
contracted delivered to customers. The accumulated over delivery among all five service suppliers exceeded 
6.000 hours in one year. This equals almost four man-year of service production. 

Service quality assessed in this way, facilitates calculation of costs. The quality deficiencies were substantial, 
and the management responded to the low profitability of the health care units by decreasing costs for staff and 
rental costs for premises. 

When discussing the poor precision of service delivery with the employees of the health care units, many argued 
that it is impossible to keep track of the time. They argued that importance lies in delivering quality to each 
client. Their profession is a caring profession and it may disturb a patient/client in distress with need to talk, if 
the nurse starts to look at the watch. While they may be right in their argument the issues of operating cost is 
ignored. As seen in the discussion part of this paper, the psychological timer of each individual has a very poor 
precision. This applies to all people independent of their profession. There are psychological mechanisms that 
may have fostered poor precision of delivery. Sweden was facing a deep recession during this period, many 
employees were eager to please customers in order to keep their jobs. The health care units were facing 
competition due to a deregulated market, which added more uncertainty. As discussed earlier, stress may 
deteriorate individual precision of temporal assessment. 

One may surmise that the market situation tended to favour large customers at the expense of the small ones. It 
would be logical to assume that all large customers received better service quality. This hypothesis, however, did 
not prove to be true. The results in Table 2 and Table 3 disproof the hypothesis. 
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Table 2. 
Precision of delivery for each health care unit to their three largest customer. The result is obtained by using 
formula 4. 

Customer Unit A Unit  B  Unit  C  Unit  D  Unit  E  
Largest 115% 157% 94% 17% 133% 
2:nd largest 257% 195% 126% 119% 0% 
3:d largest 61% 107% 110% 71% 416% 

Table 2 demonstrates comparisons between the subjective time dimension and the objective time dimension on 
customer level. The formula applied is number 4: 

Qpl = t(c)1 x 100/ T(n)i  4. 

Table 2 indicates that health care unit  B  supplied its largest customer with 57 % more time in one year than 
contracted (precision of delivery similar to 157 %), while health care unit  D  supplied its largest customer with 
83 % less time in one year than contracted (precision of delivery similar to 17 %). Also, note the figures for the 
second and third largest customers of health care unit  E;  one of them received no services in the year, and the 
other received more than four times contracted value. 

Table 3. 
The size of the customers, measured as a relative part of each health care unit's annual gross income. 

Customer Unit A Unit  B  Unit  C  Unit  D  Unit  E  
Largest 38% 22% 14% 8% 76% 
2:nd largest 21% 8% 13% 7% 8% 

3:d largest 19% 3% 9% 7% 3% 
Total 77% 39% 36% 22% 87% 

The "Total" in Table 3 indicates the contribution of the three largest customers to the health care unit's annual 
gross income. From Table 2 and Table 3 one might draw the conclusion that the size of the customer is not 
correlated with excellent precision of service delivery. Accordingly, temporal assessment displays large 
anomalies, whether the customer is prominent or small. No one can expect to be favoured. 

Consequently, the service quality measured in terms of time is poor whether the service supplier is large or 
small, and does not correlate with the size of the customer. One can suggest that the psychological mechanisms 
linked to precision of delivery resemble the biases and errors of individual temporal assessment. 

To examine the extent of temporal assessment misjudgements collected data was analysed. The median value for 
233 customers on a yearly basis is a precision of service delivery similar to 115 %. This means that the median 
client, buying one hour from these health care units, received 1,15 hours of service. The figure is interesting as it 
corresponds to the "subjective mean hour" similar to 1,12 hours (Lavie & Webb, 1975; Campbell, 1986). 

This suggests that the subjective hour of an organisation exceed the objective hour by 15 %, as measured on 
yearly basis. This misjudgement eroded the profit margin of the health care units. This also implies that a service 
organisation has a service quality deficiency due to psychological mechanisms, which in turn substantially 
deteriorates the profit margin. 

5. Discussion 

5.1 Time management and its implication for service quality 

The focus of this paper is on quality and the time dimension, emphasising the difference between the objective 
time and subjective time. In this empirical study, the subjective time on the organisational level and large 
deviations from the objective time norm, the contracts, has been assessed. In the following discussion, the focus 
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is first on time management and improvement of service quality. Thereafter, attention is given to what extent 
quality deficiencies can be predicted by focusing on the time dimension. Finally, the conclusions of the study are 
presented. 

The concept of time-management concentrates on teaching people strategies concerning goal setting, time 
planning, setting priorities for jobs and tasks, dealing with interruptions, using filing systems, using time diaries, 
overcoming procrastination and organising desk and papers (Macan, 1995; Orpen, 1993; Williams, Verble, Price 
& Layne, 1995). Others have suggested a simpler approach to the matter of time-management. For example 
Alexander (1981) stresses distinguishing between long term and short term activities and then sorting them into 
simple and complex tasks. 

The individuals in the service companies represented in this field study, were well aware of the concept of time 
management. They kept a record of clients on day-to-day basis. Activities that required co-operation between 
employees were dutifully planned together, checking diaries and notebooks to avoid conflicts or overbooking. 
No time-management education was provided to the employees, so many kept their own system of booking 
clients and tracking duties and activities. 

The positive effects of time-management techniques, however, have been discussed. The attitudes of the pupils 
attending the time-management training play an important role in outcome (Orpen, 1993). Nevertheless, there is 
data indicating that time-management training does not lead to major changes in behaviour as predicted by  time-
management  consultants (Macan, 1995). Researchers have suggested that people prefer to minimise mental 
efforts at the expense of the quality of their assessments (Josephs & Hahn, 1995). This implies that the subjects 
preferred to trade accuracy in favour of minimising their cognitive computational effort, resulting in drastic 
under-estimation of the time required to complete a task. 

The criticism of the meagre results of time-management training can be linked to the discussion of Beth Sulzer-
Azaroff (1990). She suggests that "ultimately, if a behaviour change is going to endure, benefits to the system 
must outweigh costs for the long and the short run, showing up on the bottom line" (Sulzer-Azaroff, 1990). It is 
important, however, to remember that the service companies studied did not have a tradition of demonstrating 
any result or profit before the deregulation of the market in 1992. It was not considered to be proper ethics to ask 
people in distress with ailments to pay money for medical help. 

Many people consider deficient assessment of task durability as typical for governmental or bureaucratic 
organisations. Deficient temporal assessment, however, is a psychological process, linked to two kind of 
memories, the prospective and retrospective. There is no evidence that this problem can be correlated to a certain 
kind of service sector. 

5.2 Predictable quality deficiencies in service quality 

Focusing on the quality dimension Time as the carrier of value to the customer, creates the necessity for 
examining cognitive models of psychological time. First, it is important to make a distinction between objective 
time and subjective time. Objective time is entirely linked to mechanical clock time, and this time paradigm 
serves as a ruler for measuring individual subjective time. On the other hand, subjective time is an assessment by 
an individual of time duration. The subjective time of an individual varies grossly during a day. It also exhibits 
great differences between individuals (Aschoff, 1985; Campbell, 1990). This implies that service quality in terms 
of time also varies during day. 

The classical studies made by Ceci, Baker and Bronfenbrenner in the late eighties concerning the nature of 
prospective memory, suggested that lack of precision in an individuals temporal assessment might be as high as 
A-7- 50% of actual time (Ceci & Bronfenbrenner, 1985; Ceci, Baker & Bronfenbrenner, 1988). This was followed 
up some years later by two researchers showing that elderly people are markedly poorer in performing time 
based tasks (Epstein & McDaniel, 1990). These results come from laboratory research in controlled settings. 

The laboratory settings do give a hint as to the usual extent of error in temporal assessment. Accordingly, this 
error negatively affects service quality. To more fully understand the nature of the dimension Time in service 
quality, it is advisable to review relevant research on assessment of task duration. 
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The research of Burt & Kemp, (1993) demonstrated that simple tasks, well known to subjects, are misjudged in 
assessment of task duration. They also demonstrated that the error varied, depending whether the assessment was 
made before or after the activity. The size of misjudgement of the retrospective assessment rated from 20 % to 
112 % in relation to the expected task duration. In order to see how stress influenced control of time, Burt & 
Kemp repeated the experiment. The size of misjudgement of the retrospective assessment was now rated from 67 
% to 143 % in relation to the expected task duration. Accordingly, the quality dimension Time, assessed on 
individual level, displays anomalies of substantial magnitude. 

From the example of research in to temporal assessment as described above, it is apparent that there is a large 
uncertainty in all kinds of judgements related to time. The accuracy of the temporal assessment is dependent on 
several factors, among which are sex, age, metabolism, body temperature, daylight, and time strategy of the 
individual. Generally, precision of temporal assessment is poor. This quality problem can be related to time 
budgeting when individuals are planning a project (prospective memory), and recording worked time 
(retrospective memory) in a service company. 

The work of Burt & Kemp (1993) deals with simple, everyday tasks. It is worthwhile to point out that the present 
survey, in contrast to the result of Burt & Kemp, deals with complex tasks well known to the people who perform 
them. Also, this study presents the accumulated result of task assessment over a period of one year. 

The horizon of observation limited correction of time misjudgement in all service companies studied in this 
survey. The main reason for this were: 

a) Poor understanding of the consequences of inaccurate temporal assessment  

b) There are no proper key ratios developed to inform suppliers and customers about correct level of service 
quality delivered.  

c) The culture and tradition of the individuals, organisations, and the service market created obstacles to the idea 
of following up on the service production of each individual employee. All kinds of organisational feedback 
mechanisms had to be on such an aggregated level that they did not violate the privacy of individual employees. 
The steering mechanisms of the service system thereby became ineffective.  

d) Negative feedback or correction mechanisms linked to organisational or individual behaviour towards 
customers were not established in these service companies. 

Figure 2 below depicts the theoretical relation between precision of service quality and profit. This curve 
indicates that the upper limit of service quality is a service performance corresponding to 100 % of contracted 
time. No more, no less. Empirical observation made it apparent that there existed a misconception among the 
service suppliers implying that the more an employee attended to a client, the more satisfied the clients were 
expected to be. This misconception used the construct that service quality in terms of attendance did not have an 
upper limit. This concept is strongly refuted by the fmdings of this study. 
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Figure 3 
Theoretical curve indicating the relation between precision of service delivery (Quality) and profit. 
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The empirical findings of this study found surprisingly large discrepancies between the contract - the norm - and 
the performed service. One may ask if the results are applicable to other businesses that provide services and to 
what extent subjective time diverges from the norm of the customer. The results of this study can be summarised 
in the following conclusions. 
1. Service quality assessed in terms of relative time is a successful method to trace hidden quality costs. 
2. Too strong focus on the "soft" parameters of service quality may influence the quality dimension Time. This 
may affect the production cost of the service in a negative way. 
3. Management of the service quality dimension Time builds a bridge between the concept of quality 
management, cost management and psychology. The suggested formulas makes it possible to assess transaction 
costs and to extend service quality research in a bench marking level for future comparisons between different 
fields of business. 
4. Quality is inherent in time in the sense that any activity between service supplier and customer takes time. In a 
long-term perspective, poor control of task assessment may be very costly to the service supplier. 
5. It may be of interest to future service organisations reorganising management to minimise employee deviation 
of time from any predefined norm time. Accordingly, management of transaction costs defined as suggested in 
this study must be of vital interest for any service organisation. 
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Abstract 

This paper presents a field study of a telecommuting company with 200 employees. The aim of the study was to 
examine to what extent stress, stress factors and loyalty to the employer differs between distance-workers and 
office-workers. The results indicated that the two groups displayed significant differences in perceived stress as 
well as loyalty to the employer. The stressors of the two groups differed as well. Analysis of the results yielded 
the following conclusions. 1. A semi-virtual organisation has significant differences between distance-workers 
and office-workers in terms of perceived stress, perceived social support and loyalty to the employer. 2. 
Differences in perceived stress between the two groups are partly due to perceived social support, and partly due 
to use of different mental strategies when handling stress. 3. The differences in perceived stress affect 
performance, service quality and decisions of individuals in a semi-virtual organisation. 

1. Introduction 

The change in individually perceived productivity due to distance-working (von Scheele &  Ohlsson,  1997) has 
prompted focus in this paper on the subject of individual stress. Is it possible that distance-working change the 
perception of experienced stress? What is the opinion of the colleagues ("office-workers") that do not practice 
distance-working? Formulated as the first working hypothesis, HI: that telecommuting reduces perceived stress. 
In this paper is investigated stressors and differences between distance- and office-workers in a telecommuting 
company. 

The second working hypothesis is linked to the concept of employees as knowledge capital in high-technology 
service companies. It is common to regard the employees as the largest asset of the company. What happens 
when they start distance-work? Does distance-working create a hazard to the company in the sense that the 
distance-workers are paving the way for a more attractive job with another employer? With the loss of distance-
workers causing a steady drain on the company asset of knowledge capital. Formulated as the second working 
hypothesis, H2: that telecommuting reduces loyalty to the employer. 

The second hypothesis has been moderated by two factors. That the kind of loyalty assesses in this paper is level 
of identification with the employer and the preference for working in a telecommuting organisation. 

In this study, one company consisting of 50 % teleworkers was investigated. The approach is systemical, that is 
perceived change in stress among the teleworkers is compared to perceived change in stress among the 
employees not teleworking. By doing this, the ground is paved for a discussion of the probable effects on the 
whole system due to teleworking. 

We have arranged this paper according to the following structure. First we make a short introduction of the 
distinction between office-workers and distance-workers. Following this, we have an overview of individual 
stress and stressors. After that, we have to describe the methods of the study, followed by the results, discussion 
and finally the conclusions. 

1.1 Semantics 

There have been extensive discussion of what actually signifies a telecommuter. Throughout this study, the term 
"telecommuting" and "distance-working" have been used synonymously. Telecommuting infers various uses of 
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telecommunication within the work environment, which in  tum  implies a certain geographical freedom. 
Furthermore, telecommuters are also part-time workers, using their home as a work place only one or two days a 
week. 

In this study two different modes of working have been compared; those who do not work from home and those 
who work from home. To distinguish between the two modes, the term "office-worker" is used as opposed to 
distance-worker. The distinction between the two modes depends on whether the individual has signed a 
telecommuting contract with their employer or not. The term "office-worker", however, is not quite accurate. 
Technicians and service people, for example, who do not work in an office, but rather by the customer, are 
classified to this group if they do not have a telecommuting contract with their employer. 

1.2 Individual stress and stressors 

In the discussion of perceived stress at work, many researchers attempt to identify the stressors in order to 
eliminate them or to alleviate their influence. Depending on the setting, there are numbers of stressors that are 
positively related to strain responses of the individual. Those who tend to show a stronger correlation to stress 
experience role conflict, role ambiguity, work underload, lack of variability, under utilisation and responsibility 
for others (Ganster, Fusilier & Mayes, 1986). 

Frequently, there are discussions of the role that social support plays to the individual experience of stress 
(Ganster et al, 1986; Trent, Smith & Wood, 1994). The suggestion is interesting, especially from the point of 
view of a telecommuting company. The problem arises when to decide what group that actually has the strongest 
social support. Is it the office-workers that are physically located on the same geographical place, or the 
telecommuters that are exercised to communicate by means of IT? 

One could presume that "social support" ought to be easily available for the office-workers. This, however, 
might be a mental lapse. The social support is not dependant on the walls of the office. This implies that the 
alleviating effect on stress emanating from social support cannot only be attributed to the office-workers. Our 
survey indicates that the distance-workers in general displays a higher score than the office-workers on questions 
related to social support. 

Except from the discussion about social support, the research of Ben-Tzion Karsh (Karsh, 1997) demonstrates a 
negative relationship between autonomy, job control and task control to muscolosceletal complaints and 
anxiety. From the perspective of telecommuting, it is interesting to use his result in order to discuss whether the 
job of an office-worker differs from a telecommuter in the aspects of autonomy, job control and task control. The 
setting of the job may differ, but what matter is what the individual perceives. 

One interesting model connected to perception and stress presents stress as an outcome of a risk evaluation 
process (Suit, Carayon, Saintfort & Smith, 1997). The model consists of different stages, including a cost benefit 
analysis in which the individual evaluates the probability to handle the perceived threat. If the individual cannot 
manage and reduce the "costs" he will be exposed to, the outcome is likely to lead to more psychological stress 
and musculoskeletal discomfort. 

The stress model of Suh et al (1997) suggests that an individual has risk awareness and that decisions are taken 
consciously to cope with the situations occurred. From the perspective of telematic research, the model may very 
well explain the behaviour of the telecommuters. They pass through the cost benefit analyses, are sensible of 
their choice and perceive reduced stress. Nevertheless, the model does not apply so well to the office-workers in 
our survey. They give an impression of refraining from making a conscious choice, with a higher perceived 
stress level as a result. 

In the research team of Norman (Norman, Collins, Conner, Martin & Rance, 1995), they refer to Lazarus and 
colleagues when discussing a stress model fitted to a telecommuting organisation. The individuals passes 
through two decision points, referred to as primary and secondary appraisal. In the first decision point, the 
individual decides whether the event has positive, neutral or negative implications. The second decision point 
appears for the case of negative events when the individuals has to assess their abilities to handle them. Problem-
focused individuals deals with the threat of the stressor itself, while emotion-focused coping refers to efforts to 
control or regulate emotional responses to the stressful situations. "Evidence suggests that, in general, problem- 
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focused coping is associated with more positive outcomes in terms of both physical and psychological symptom 
reporting." 

As we shall see, the discussion of Norman et al may explain the differences in perceived stress between office-
workers and telecommuters. Furthermore, it can give a fruitful background to the interpretations of the 
differences between the two groups regarding perceived working factors. 

One stressor that has been discussed in the telecommuting research relates to the stress of travelling and 
commuting (Goodrich, 1990, Molchtarian & Salomon, 1996). According to our survey, strain due to commuting 
was not the most prominent problem in the organisation. Also, our aim was not to distinguish between stressors 
in a telecommuting system for a ranking list. The focus of our interest is to discuss to what extent people in the 
same telecommuting company are observing different stressors. We are interested in how the different 
perceptions of stress may influence other work-- related factors of the employees. 

2. Method 

2.1 The company 

The company employs slightly more than 200 people in Sweden. It operates the high tech market and supplies IT 
products as well as related services and support. In August 1994 a distance-working project was launched on a 
trial basis. This project came out to be the embryo to the reorganisation of the company. At the start it involved 
five individuals, but gradually the project was expanded to involve company divisions. In October 1995 the 
company moved its main office from a location in the centre of the town to a far-off site in one of the suburbs. In 
connection to this, the distance-working project was emphasised and organisational questions came in focus. A 
driving force behind the rapid development of the telecommuting in the company was the personal commitment 
of the Managing Director. He was an active distance-worker and telecommuted many days every week. 

The purpose for emphasising the distance-working project was: 
a) Retain competent personnel in connection with the main office relocation by offering alternative 
modes of work.  
b) Improve the familiarity with the company's products through everyday usage.  
c) Attract new personnel from a greater geographical span.  
d) Enforce the corporate image of being environmentally concerned.  
e) Optimise the use of company space and decrease rental costs. 

The company offered its staff the possibility to telecommute, predominately from home. In doing so, the 
company did not intend to use telecommuting to replace employment contracts with self-employment status. 
Instead, a telecommuting agreement between the company and the employees supplemented the already existing 
employment contracts. The main features of the agreement is: 

• Teleconunuting is fully voluntary. 
• The employer provides the employees with necessary IT equipment and furniture. The workers provide a 

room in their home; this room should offer similar working conditions as the traditional office. 
• Telecommuters have to be accessible during usual office hours; all telecommuters are equipped with a 

mobile phone. 
• Performance controls occur with personnel who regularly report to supervisors. 
• At least one day per week must be spent at the company's office to maintain contact with colleagues. 

2.2 The questionnaire 

In this survey, all employees that hold such an agreement with their employer are categorised as distance-
workers. A questionnaire was distributed to the respondents. All employees were informed that their answers 
would be handled confidentially. 

The questionnaire consisted of three parts; part one to be answered by both distance-workers and office-workers, 
part two to be answered only by distance-workers, and part three to be answered only by office-workers. The 
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questions in part two and three were similar except from that they  adressed  the readers (distance-workers/office-
workers) exclusively). 

Part one had thirteen questions about attitudes to change job, preference for encouragement, work mode and 
delegating, distance to office, commuting frequency, perceived contact with family and friends. Part two and 
three had each twelve questions fokusing on mode of commuting/trasportation, perceived change in delegating to 
colleagues, perceived change in contact with colleagues, perceived loyalty to employer, perceived workload and 
committment, perceived productivity, perceived stress, and perceived comfort. The questionnaire was designed 
for testing distance-working, sex, age, education level and category of employment as independent factors. 

All questions had a five point anchored Liken scale (Likert, 1952). Depending on the anchoring of the scale the 
answer "3" could signify "no change", "not good and not bad", etc. But it also signified the answer "I do not 
know". What was of interest, however, was the differences between the mean values. 

A correlation matrix with Pearsons r was calculated and different independent factors were tested. The mean 
values were calculated and tests of significant differences were accomplished using Pearsons chi-square method. 

An analysis of the responses received showed the following: 

Total number of employees 214 

Left the company/change of employer 6 
Did not return questionnaires 41 
Returned and answered questionnaires 167 

Questionnaires were distributed through the company mail system. An explanatory cover memo was attached to 
each questionnaire. Two weeks was allowed for questionnaire completion and return. A follow-up reminder was 
sent to all employees through the company e-mail system. Questionnaires were coded so that individual 
employees could be identified. The questionnaires were used during interviews with selected employees and then 
coding on all questionnaires was removed. The response rate equals to 78%, which is considered to be at a 
satisfactory level (Bailey, 1987). 
The sample was distributed in the following groups. 

Table 1. The distribution of the sample 

Distance-workers Office-workers Total 

84 83 167 

From Table 1 it may be seen that there are 84 distance-workers and 83 office-workers in the study population. 
Administrators, sales people and consultants make up most of the telecornmuting population. Service workers 
and technicians make up the majority of the office-worker population. 

3. Results 

3.1 Analysis of the sample 

There was a significant difference between the two groups in perceived stress level: F(1, 164) = 37,591  p  < .01. 
Distance-workers reported decreased perceived stress, whereas office-workers experienced a slight increase in 
stress due to reorganisation of the company. The result is displayed in Table 2 below. 
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Table 2. Perceived stress and loyalty after the organisation started teleconunuting. 5 = strong increase of 
perceived stress and loyalty, 1 = strong decrease, 3 = no change (significance level < .01). 

c3 Distance- 	Office-worker 
worker 

5 

4 

3 	 

2 — 

1 	 
Stress 	 Loyalty 

As indicated in Table 2, the loyalty to the employer also displayed a significant difference: F(1,165) = 10,382  p  
<.01. Loyalty to the employer seems to decrease among office - workers, whereas distance-workers display a 
loyalty of a significantly higher level. Accordingly, our hypothesis HI seems to be supported by the results. The 
second hypothesis H2 does not appear to be supported by the results. When discussing this outcome it is 
appropriate to examine the determinants closer. First is presented factors correlated with perceived stress. 
Results of perceived social support in the two groups follow in the analysis. 

3.2 Analysis of stressors 

Figure 1 and Figure 2 below display important distinctions between the distance-workers and the office-workers 
in perceptions of increased stress. First, the distance-worker perceives only half as many stressors as the office-
worker. Second, the stressors of the distance-worker display weaker correlation coefficients, compared to those 
of office-workers. Third, office-workers exhibit a strong correlation with the stressors of deteriorated comfort, 
deteriorated contact with colleagues and perceived deteriorated loyalty to employer. Those are stressors closely 
linked to the social values of a working place. 

Figure 1. Correlation between stressors and perceived increased stress for distance-worker. 
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As presented in Figures 1 and 2, both office- and distance-workers experience a sense of increased stress that 
correlates with deteriorated efficiency, increased workload and decreased commitment to work. 

Figure 2. Correlation between stressors and perceived increased stress for office-worker. 
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The statistically significant (p<.01) discrepancies between the two groups in perceived loyalty to the company 
might be a response to the individual assessment of perceived social support. The office-workers with their 
emphasis on social values have experienced a deterioration of the work environment after the organisation 
started telecommuting. One employee expressed an opinion that the office had become "deserted and lonely". 
Another considered the atmosphere in the new main office as "bleak, one never meets any colleagues". 

A transformation of a bureaucratic structure into a semi-virtual one exposes the company to an increased risk. 
The risk can be assessed in terms of market share, in economic impact or in quality of output. One important 
topic is to what extent the organisation increases the risk of losing competent and well educated staff. We put the 
following question to the employees. 

"If you were going to work in another organisation, would you prefer to work in an organisation consisting of 
0 % telecommuters, 50 % telecommuters or 100 % telecommuters." 

We used a five point Lilcert scale, where 1 corresponded to "0 % telecommuters", 2 corresponded to "25 % 
telecommuters", 3 corresponded to "50 % telecommuters", 4 corresponded to "75 % telecommuters", and 5 
corresponded to "100% telecommuters". 

The difference between distance - workers and office - workers was significant: F(1,162) = 34,662 p<.01. 
Telecommuters had a tendency to prefer a teleconunuting organisation, and office - workers displayed a 
preference for a more bureaucratic organisation (see column in Table 3). The differences might be attributed to a 
derent perception of stress in different forms of organisations and settings between the two groups. A second 
possibility is that significant differences between the two groups may be attributed to perceived social support. 
The reason why office-workers are less positive towards semi-virtual organisations may be because they believe 
that opportunity for contacts with colleagues will be significantly less. As shown in Table 3, both groups noted 
deterioration in the area of "changed contact with colleagues". This does tend to support the idea that office-
workers are less positive towards semi-virtual organisations because opportunity to socialize is less than in more 
traditional work settings. 
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Table 3. Preference for working in an semi - virtual organisation and perceived social support. 1 = strong 
deterioration, 3 = no change, 5 = strong improvement 

Work in 
semi-virtual 
organisation 

Changed 
comfort with 
family 

Changed 
comfort with 
friends 

Changed 
contact with 
colleagues 

Changed 
comfort with 
colleagues 

Distance- 
worker 

3,36 3,86 3,31 2,63 3,02 

Office-worker 2,51 3,43 2,95 2,46 2,82 

Employee responses for perceived change in contact with colleagues (increased or decreased in frequency) after 
reorganisation showed significant differences between the two groups. Both office-workers and distance-workers 
observe a decreased frequency in contact with colleagues. Office-workers, however, perceive that contact has 
decreased to a larger extent than do distance - workers (mean value of office-workers equals to 2,46, compared 
with 2,63 for the distance-workers). 

In addition to perceived change in frequency of contacts with colleagues perceived quality of the contact was of 
interest. It does seem that semi-virtual organisations afford their members the opportunity to have a multitude of 
contacts. There may be perceived difference concerning communication quality as individuals have to rely on 
information technology to a larger extent. Accordingly, the subjects were asked to indicate to what extent they 
experienced a change in comfort with their colleagues. Again, office-workers indicate a decreased comfort with 
colleagues after reorganisation into a telecommuting company. On the other hand, as indicated in Table 3, the 
distance-workers did not report any change in their comfort level. 

Table 3 indicates that both distance-workers and office-workers perceived increased comfort with their family 
after the company changed to a telecommuting semi-virtual organisation. Distance-workers however, display a 
higher degree of perceived comfort with their families than do their office-working colleagues (mean value 
equals 3,86 vs. 3,43). The difference between the groups is significant: F(I,163) = 9,409 p<.01. 

Relations with friends seem to display a similar pattern. While office-workers indicate an unchanged level of 
perceived comfort with friends due to the reorganisation (mean value equals 2,95), the distance-workers display 
increased perceived comfort with friends (mean value equals to 3,31). Again, the difference between the groups 
is significant: F(1,163) = 9,896 p<.01. 

3.3 Analysis of attitude to telecommuting 

Can it be that the office-workers are overly negative, whereas the distance-workers are positive, that attitudes of 
employees are influenced by aspects in their working environments? The authors were interested in finding out if 
the two groups perceived the same drawbacks, and if the attitude toward teleconunuting was balanced between 
distance-workers and office-workers. To examine this subjects were asked to list the largest perceived drawbacks 
of distance-working. The answers were sorted and categorised into four classes; 1) technical, 2) social, 3) 
organisational and 4) stress. Three independent judges were used to classify the answers. Classification was 
checked with a von  Krippendorf  interrater reliability test. The interrater reliability was .52 for distance-workers 
and .46 for office-workers. 

Examples of the answers belonging to the classes are listed below. 
I. Technical drawbacks 
- The organisation lacks a scanner. 
- There are problems with carrying a load of files from home to office (provided that one had to telecommute). 

2. Social drawbacks  
- Decreased sense of team spirit. 
- Decreased contact with colleagues (perspective is general). 
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3. Organisational drawbacks  
- Decreased communication and possibility to control tasks. 
- More difficult to get in touch with colleagues to discuss certain matters (perspective is more specific and task 
oriented). 

4. Drawbacks related to stress 
- The project loses speed and productivity when one can't get in touch with certain people (perspective indicates 
some kind of time strain). 
- More job, more phone calls, more workload. 

Table 4. Relative frequency of answers listing the largest drawbacks of telecommuting. 

Distance-workers Office-workers 
Technical drawbacks 28 % 3 % 

Social drawbacks 26 % 20 % 

Organisational drawbacks 31 % 61 % 

Stress 15% 16% 

Total number of perceived 
drawbacks indicated by each 
subject 

1,8/responder 1,5/responder 

As indicated by Table 4, the attitudes towards telecommuting are approximately the same quantity for the two 
groups. Distance-workers and office-workers perceived, on average, almost the same number of drawbacks 
linked to telecommuting. Interestingly, distance-workers seem to be slightly more critical than office-workers, 
with 1,8 indicated drawbacks per individual compared to the office-workers' 1,5. Results are of interest for 
looking at negative attitudes toward telecommuting. Also, to note that while attitudinal responses of office-
workers (as shown in Table 3) are more critical of telecommuting that the quantity of factual criticisms (as 
shown in Table 4) are slightly fewer than the average number of criticism made by distance-workers. This does 
tend to support the observation that office-worker negative perceptions may be attitudinallemotional in origin. 

Another interesting feature in attitudes towards telecommuting is that responses judged to pertain to stress are 
not as numerous as responses in other areas. Only 15 and 16% of the drawbacks were related to stress or the 
related topics of time shortage and perceived need to increase productivity. 

The social problems of the distance-workers seem to have been overestimated when responses are compared 
with those in Table 3. The frequency of critical distance-worker responses was 26 %. This is greater than the 20 
% of critical responses among office-workers. While it is practical to assume that distance-workers who 
experience isolation can account for the 26 % response rate, that assumption does not account for the positive 
distance-worker and negative office-worker scores in Table 3. It is the estimate of these authors that the social 
problems of the office-workers are under self-estimated. A possible explanation is that, while critical, office-
workers do not wish to be perceived as being obstructive towards the relatively recent work mode of 
telecommuting. 

One major problem perceived by telecommuters concemded technical matters. A total of 28 % of distance-
worker responses attributed largest drawbacks to technical matters; as contrasted with 3% of the office-workers. 
The distance-workers may not have a sufficient level of comfort in regularly using technology; putting more 
faith to paper and heavy files than in e-mail and discs. This drawback is not perceived by the office-workers who 
continue to use traditional office technology. In contrast, mental images of distnace-working concern new 
thinking, reliant on a technological foundation, that needs time for adjustment and learning. 
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Lastly, Table 4 indicates that the by far largest problem perceived by office-workers is attributed to 
organisational matters. A total of 61 % of the office-worker responses attributed largest drawbacks to 
organisational matters. This is in contrast to 31 % of the distance-worker responses. Can it be that the 
management of the company was deficit with regard to the office-workers needs? Or can it be that the 
managerial style adapted to a semi-virtual organisation is not fully developed? Within a semi-virtual company, 
organisational and technical issues do not appear to be always solvable by traditional means. Forms of 
communication, storage of information, and access to information present new problems that have organisational 
and technical elements. Management may provide solutions that are resisted by workers. In short, by becoming a 
semi-virtual company, an organisation retains original goals while at the same time significantly altering the 
means of achieving those goals. That suggests a much more complex and ambitious endeavor than 
telecommuting within a traditional business organisation. 

4. Discussion 

The aim of this paper was to discuss perceived stress and loyalty to the employer in a telecommuting company. 
Special attention has been directed to differences between distance-workers and office-workers regarding 
stressors as well as their attitudes concerning distance-working and perceived social support. 

In this par, focus is on implications of the significant differences in perceived stress between the two groups of 
workers. From an organisational and economic perspective, the results are used to discuss potential impact upon 
the future development of the relatively new phenomena of semi-virtual companies. 

4.1 Stress and time strain 

The temporal dimension is by far one of the most important work factors affecting perceived stress of an 
individual level. Temporal strategy on an organisational level may accordingly influence employee turnover and 
performance as well as profit. Furthermore, perceived time strain affects the quality of the output of an 
individual. Cognitive mechanisms linked to temporal strategy, decision making and risk affinity generally cause 
individuals to behave differently when they are stressed and perceive a time strain. In his research, Zakay (1993) 
has described the effects of time stress as follows. "In brief, the effects of time stress on decision making are: 

1. A reduction in information search and processing 
2. An increased importance of negative information 
3. Defensive reactions, such as neglect or denial of important information. 
4. Bolstering of the chosen alternative. 
5. A tendency to use a strategy of information filtration, that is, information that is perceived as most important 
is processed first, and then processing is continued until time is up. 
6. Increased probability of using non compensatory choice strategies instead of compensatory ones. 
7. Forgetting important data. 
8. Wrong judgement and evaluation." 

As shown in the results of this study, the tendency of a semi-virtual organisation to reduce distance-worker 
perception of from stress is interesting and opens up new perspectives. Using the points made by Zakay, one can 
suggest the following for a telecommuting organisation. First, reduced commuting may create a feeling of 
decreased time stress. For many individuals, this perception affects performance of work. Second, if a semi-
virtual organisation can be regarded as a stress reducer for certain individuals, this type of organisation will 
increase the quality of their output as well. Third, semi-virtual organisations might optimise worker decision 
making to a higher degree due to a reduced stress level. Suboptimization can thus be avoided to some extent with 
reduction of time stress. Fourth, stress-reducting temporal qualities within a semi-virtual organisation may foster 
more careful information seeking, thereby increasing the strategical flexibility of the company. 

From what is said one can draw the conclusion that any quality improvement effort in a semi-virtual organisation 
must focus on the office-workers. While quality security for the invisible part of the organisation may be good, 
the visible part of the organisation will likely benefit from increased emphasis. 
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4.2 Stress and mental strategies 

Huuthanen (1997) mentions that "in most cases, stress in telework is connected more to the type of work and 
work organisation than to the actual place of work." We cannot support this idea, since office-workers as well as 
distance-workers are made up of many different working groups. Our study indicates that the place of work may 
be of great importance in perception of stress. 

However, the place of work is not the only important work factor. As mentioned before, the perceived social 
support may also be crucial to individual performance (Ganster et al, 1986; Trent, Smith 8c Wood, 1994). In this 
study, suggested is that a relationship between social support and perceived stress exists. The discrepancies 
between distance-workers and office-workers with regard to perceived contacts and comfort with colleagues 
indicates that there are other determinants to be considered as well. This may indicate that the two groups have 
different mental strategies in handling stress. 

Due to the fact that distance-working in the company was not compulsory, the authors had the opportunity to 
study an organisation in unforced transition. The stress model of Norman et al. (1995) argues that individuals 
tend to handle stress at two decision points. This model was referenced earlier in this paper, mentioning that 
problem-focused individuals deal with the threat of the stressor itself, while emotion-focused individuals attempt 
to control or regulate emotional responses to a stressful situation. "Evidence suggests that, in general, problem-
focused coping is associated with more positive outcomes in terms of both physical and psychological symptom 
reporting." This tends to support the finding in this study that distance-workers may be more skilful in handling 
their stress as they appear to be more problem-focused. As demonstrated from this study's analysis of stressors, 
office-workers tend to be more social-oriented than do distance-workers. 

5. Conclusions 

1. A semi-virtual organisation fosters significant differences between distance-workers and office-workers in 
terms of perceived stress, perceived social support and loyalty to the employer. 

2. Differences in perceived stress are partly due to perceived social support and partly due to different mental 
strategies adopted when handling stress. 

3. Differences in perceived stress will affect performance, quality and decisions of individuals in a semi-virtual 
organisation. 
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Paper Four: 

Differences in perceived productivity in a semi-virtual organisation 

By 
Fabian von  Schiele  and Kjell  Ohlsson  
Department of  Human  Work Sciences  
Luleå  University of Technology 

Abstract 
This is a study investigating differences in perceived productivity in a telecommuting organisation. The 
perspective of the study is organisational and managerial. Accordingly, influences of teleconunuting on 
productivity on an individual level is of minor interest. Discussion is from a psychological and economic 
point of view. The generated following points: 
a) Two different types of behaviour linked to perceived productivity could be observed among individuals in a 
system using telecommuting. These behavioural types are denoted Productivity A and Productivity  B.  The 
distance-workers are categorised as Productivity A and the office-workers are categorised as Productivity  B. 
b) Productivity A and Productivity  B  differ in perception of their levels of productivity.  
c) The distance-worker and office-worker have different mental pictures of productivity. They connect different 
work factors to the concept of productivity. Their different mental framing of productivity may influence 
performance.  
d) It is reasonable to suggest that the commercial system studied increased total productivity and performance 
due to the introduction of telecommuting. A general picture of productivity increase due to telecommuting in a 
system, however, must also consider the factors of temporal assessment, cultural values and business habits. 

1. Introduction 

Increased perceived productivity due to telecommuting has been identified in many studies. Forsebäck (1995) 
discusses eight cases where productivity increase is between 12 - 60%. Figures were derived from diverse areas 
of business, such as computer companies, hospitals and telephone companies. The results give the impression 
that telecommuting contributes substantially to increased productivity. The results also indicate that the exact 
level of outcome may depend on the commercial system and field of business in which telecommuting takes 
place. 

The results above refer to studies on individual level. What happens to the total system in which the 
telecommuter is a member? When a large service company, here defined as the system, aspires to attain a higher 
level of productivity, can this be accomplished by increasing the total number of telecommuting employees? So 
far, there is little research that addresses this fundamental problem from a systemic perspective. 

Formulated as a working hypothesis is that productivity increases in a system using telecommuting. The aim of 
the research was to investigate mechanisms and moderating variables affecting system productivity. 

One company consisting of 50 % teleworkers was studied. The approach was systemic, that is, perceived change 
in productivity among teleworkers was compared to perceived change in productivity among non-teleworking 
employees. Through this, the ground is prepared for a discussion of probable effects of teleworlcing throughout a 
company. 

The text is structured accordingly. First is discussed the semantics of telecommuting. In relation to this, the term 
"productivity" is defined and related to other research. After, methods and results are presented. The Discussion 
is divided into four subparts. The first presents suggested description of Productivity A and Productivity  B  type 
individuals. The second part addresses temporal assessment, task duration and performance. The third part 
discusses systemic conditions and effect on Productivity A and Productivity  B  type individuals. The fourth part 
discusses problems linked to generalizing of the results. 
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1.1 Semantics 

Throughout this study the terms "telecommuting" and "distance-working have been used synonymously. 
Telecommuting implies use of various forms of telecommunication within the work environment. This in turn 
implies that there is geographical and sometimes social freedom. 

In this study two different modes of working are compared; those who do not work from home and those who 
work from home. To distinguish between the two modes the terms "office-worker" and "distance-worker" are 
used. The former term is not as accurate as the first; for example, technicians and service people are included in 
this group. These employees do not work in an office, rather in offices of customers; still, they are not 
considered distance-workers. The distinction depends on whether or not the employee has signed a 
telecommuting contract with the employer. 

1.2 Productivity 

Changes in productivity due to telecommuting are difficult to validate. Validation is linked to research methods; 
individuals respond to a questionnaire assessing their change in productivity. Researchers rely on answers 
stemming from self-evaluation of subject performance. Thus, results obtained may have deficiencies linked to 
bias and poor precision. Individuals prone to suffer from stress before starting telecommuting, might have a 
subjective experience that productivity increases as stress is reduced. However, their perceptions may have no 
relationship to actual changes in productivity within a company. 

Furthermore, the individuals may have disparate images of the meaning of productivity. Some perceive their 
performance as outcome related to input (efficiency), others focus on meeting business objectives. 

This study does not distinguish between efficiency and effectiveness. Nor are hard figures of the actual changes 
in productivity presented. Instead, focus is on differences in perceived productivity between office-workers and 
distance-workers. 

The concept of productivity in a service company is basically linked to description of a change as a measure as 
related to time. Refering to Istvan (1992) and Landry & Nollet (1993),  Kullven  (1996) discuss the implication of 
time for a service supplier. As grounds for a new perspective on productivity, he states that "time is the most 
important factor for a company's productivity". 

Focusing on time, increased productivity can be assessed as a change of the commuting frequency. If it is 
assumed that the commuting time is transformed into working time at home, there might be a means to assess 
change in productivity. An estimation of the frequency of telecommuting in California fixed it at an average of 
1,2 days per week (Handy & Mokhtarian, 1996). Unfortunately, the report did not mention how many hours of 
commuting per telecommuter this represents. For instance, commuting time may be dependent on commuting 
distance and traffic intensity. Without this information, it is difficult to assess a hypothetical change in 
productivity due to the telecommuting. 

Rapp and Skåmedal (1996) have investigated implications on travel and commuting from telecommuting. Their 
empirical data, however, is presented in terms of distance, that is, how much less a telecommuter travels per 
week. Since a kilometre can be commuted at different speeds, their findings give little information about 
temporal dimension of telecommuting. Accordingly, it is difficult to make any conclusions from this data, except 
that telecommuters travel shorter distances than office-workers. 

Telecommuters in this study traveled to their employer's offices on average of 1,1 times per week for activities 
such as essential meetings. Each telecommuter decreased the commuting on average by 90 kilometre per week. 
The telecommuters reported a decreased commuting time on average by 90 minutes per week. 

From various studies it is of interest to note that telecommuters tend to prefer a commuting frequency of 1,0 - 2,0 
days per week (Rapp & Skåmedal, 1996; Handy & Mokhtarian, 1996). These figures are consistent with the 1,1 
days found in this study. 
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In addition to commuting time, other factors influence productivity of the teleconunuter. In the present study, 
variables such as task delegation, sense of well being, workload, and commitment to work correlate with 
perception of increased productivity. While not measured, study participants reported other positive benefits 
from telecommuting such as what the authors label "absence of disruptions". 

To study impact of telecommuting on a system's productivity, one company was investigated. The company 
employed 50 % distance-workers and 50% office-workers. Employee perceived individual change in 
productivity due to telecommuting is the focus of this study. 

2. Method 

2.1 The company 

The company employs slightly more than 200 people in Sweden. It operates in the high tech sector of the market 
and supplies IT products as well as related services and support. In August 1994 a distance-working project was 
launched on a trial basis. This project influenced and became a starting point for the reorganisation of the 
company. In the beginning it involved five individuals. The project was gradually expanded to involve all 
divisions of the company. In October 1995, the company moved its main office from a location M the centre of 
the town to a site in a distant suburb. In connection to the move, the distance-working project was emphasised 
and organisational issues came into focus. A driving force behind the rapid development of the telecommuting 
project in the company was the personal commitment of the Managing Director. He was an active distance-
worker and telecommuted many days each week. 

The purpose behind emphasising the distance-working project was: 
a) To retain competent personnel despite main office relocation by offering an alternative mode of 
work.  
b) To improve familiarity with company products through everyday use.  
c) To attract new personnel from a wider geographical area.  
d) To enhance the corporate image of being environmentally concerned.  
e) To optimise use of company space and decrease rental costs for office premises. 

The company offered staff the option to telecommute, mainly from home. In doing so, the company did not 
intend to use telecommuting as a means to make employees self-employed. Instead, a telecommuting agreement 
between the company and employees supplemented existing employment contracts. 

The main features of the telecommuting agreement are: 

• Telecommuting is voluntary. 
• The employer provides employees with necessary IT equipment and furniture. Workers provide a room in 

their home; this room should offer a similar environment to that of the traditional office. 
• Telecommuters have to be accessible during usual office hours. All telecommuters are equipped with a 

mobile phone. 
• Performance controls are set for personnel who regularly reported to supervisors. 
• At least one day per week must be spent at the company office to maintain contact with colleagues 

2.2 The questionnaire 

In the present study, any employee having a telecommuting agreement with the employer was categorised as a 
distance-worker. A questionnaire that was distributed to all employees. In connection to the questionnaire, 
employees were told that answers would be handled confidentially and that the employer would not be able to 
identify individual responses with individual employees. 

The questionnaire consisted of three parts; part one to be answered by both distance-workers and office-workers, 
part two to be answered only by distance-workers, and part three to be answered only by office-workers. The 
questions in part two and three were similar except from that they  adressed  the readers (distance-workers/office-
workers) exclusively). 
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Part one had thirteen questions about attitudes to change job, preference for encouragement, work mode and 
delegating, distance to office, commuting frequency, perceived contact with family and friends. Part two and 
three had each twelve questions folcusing on mode of commuting/trasportation, perceived change in delegating to 
colleagues, perceived change in contact with colleagues, perceived loyalty to employer, perceived workload and 
committment, perceived productivity, perceived stress, and perceived comfort. 

All questions used a five point anchored Liken scale (Liken, 1952). Depending on the anchoring of the scale, the 
answer "3" could signify "no change", not good and not bad", etc. Also signified by a response of "3" was the 
answer "I do not know". Of greatest interest were differences between the mean values of the two groups. 

The questionnaire was designed to elicit responses about distance-working, sex, age, education level and 
category of employment. A correlation matrix was calculated and these different independent factors were 
tested. 

The mean values were calculated and tests of significant differences were accomplished using Pearson's chi-
square. 

An analysis of the responses received showed the following: 

Total number of employees contacted 214 

Left the company/change of employer 6 
Did not return questionnires 41 
Returned and answered questionnaires 167 

Questionnaires were distributed through the company mail system. An explanatory cover memo was attached to 
each questionnaire. Two weeks was allowed for questionnaire completion and return. A follow-up reminder was 
sent to all employees through the company e-mail system. Questionnaires were coded so that individual 
employees could be identified. The questionnaires were used during interviews with selected employees and then 
coding on all questionnaires was removed. The response rate equals to 78%, which is considered to be at a 
satisfactory level (Bailey, 1987). 
The sample was distributed in the following groups. 

Table 1. The distribution of the sample 

Distance-workers Office-workers Total 

84 83 167 

From Table 1 it may be seen that there are 84 distance-workers and 83 office-workers in the study population. 
Administrators, sales people and consultants make up most of the telecommuting population. Service workers 
and technicians make up the majority of the office-worker population. 

3. Results 

If commuting time is a key factor in any increase in productivity, it is worthwile to investigate commuting 
frequency as well as commuting time. The commuting time may be transferred into working time by the  tele-
worker. This will increase output but would not mean a higher efficiency. The result is displayed in Table 2. 
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Table 2. Differences in commuting pattern. 

Office-worker Distance-worker 
Commuting 	distance 	one 	dir  
average in kilometre 

22 km 41 km 

Commuting time one direction, a 
in minutes 

29 min. 41 min. 

Commuting frequency 4,6 times/week 3,5 times/week 
Note: p <0.01  

According to Table 2 each distance-worker saves commuting time equal to: 
(4,6 — 3,5)  x  2  x  41 = 90,2 minutes/week 

	
1. 

Many of the distance-workers mentioned that they perceived an increase in productivity because they did not 
have to spend so much time in traffic jams, commuting to the office. If the distance-worker uses this "saved" 
commuting time for work, one can suggest that the productivity may increase by 

90,2/2.400 = 3,8% 
	

2. 

In calculation 2, it is assumed that each employee works 2.400 minutes each week. 

How is productivity dependent on attitudes and moderating factors? Can it be that distance-workers and office-
workers develop different mental concepts? A correlation test (Pearson r) supports the suggestion that the two 
groups of employees have developed different mental concepts of productivity. 

The telecommuter demonstrates correlations between: 
• Perceived improved efficiency 
• Loyalty to employer 
• Commitment to work 
This conceptual idea of efficiency is denoted "productivity A". 

The office-worker has a more diversified picture of perceived improved efficiency. To this group, improved 
efficiency correlate with: 
• Decreased stress 
• Decreased workload 
• Increased delegating 
• Increased comfort with colleagues 
• Increased commitment to work 
This conceptual idea of efficiency is denoted "productivity  B".  

The correlation factors for productivity A and productivity  B  are displayed in Figure 1 and Figure 2. 
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Figure 1. Productivity A, the concept of the distance-workers. 
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Note: Pearson r correlation is significant at the .01 level. 

An important question, from the perspective of service management, is to what extent actual performance of 
productivity A differs from actual performance of productivity  B.  Does telecommuting foster increased 
performance as well as a sense of improved efficiency? 
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Figure 2. Productivity  B,  the concept of the office-workers. 
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To understand the moderating factors that seems to affect the concept of productivity A and productivity  B,  we 
calculated the mean values of Likert scale scores for items that were designed to elicit responses on the 
workfactors previously described. Those mean values are listed in Table 3. The distinction between the mean 
values was tested with Pearson chi-square on a significance level of .01. The results follow in Table 3. 

Table 3. Mean values of different work factors. The answering scale was rated from 1 to 5. A low figure implies 
a low perceived quality of the work factor. 

Work factors Distance-worker Office-worker 
Perceived productivity 4.0461 2.9639 
Commitment to work 3.4588 3.0361 
Loyalty to employer 2.9412 2.6506 
Delegating to colleagues 3.1905 2.9036 

Respondents were requested to assess the change in job factors before and after the commencement of 
telecom/fluting. One year of voluntary telecommuting has created two groups which differ with respect to 
following: 

• Distance-workers perceive an increase in their productivity after starting telecommuting. Office-workers 
tend to perceive a deterioration (value below 3) of individual productivity after the organisation started 
telecommuting. The difference is significant; F(1,165) --- 88,372 p<.01. 

Distance-workers perceive an increase in commitment to work after starting telecommuting. This is much 
stronger than the office-workers commitment. The difference is significant; F(1,165) = 27,633 p<.01. 

Distance-workers perceive a small decrease in loyalty to their employer, while loyalty among office-workers 
to their employer has decreased substantially after the organisation started telecommuting. The difference is 
significant; F(1,165) = 10,382 p<.01. 

Distance-workers display a small increase in delegating job tasks to colleagues, while office-workers 
perceive a small decrease in delegation of job tasks to colleagues. The difference is significant; F(1,165) = 
9,746 p<.01. 
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In addition to the work factors contained in Table 3 employee questionnaire responses suggest the presence of 
three major work factors, labeled temporal factors, of importance to perceived productivity. These temporal 
factors are listed below to give a more complete picture of the concept productivity. 

1. More efficient use of office time. After starting telecommuting, distance-worker prepare themselves better 
for time at their employer's office as they belive lack of preparation has become a "bottleneck". This implies that 
the distance-worker perceives themselves as more efficient at their employer's office. 

2. Avoidance of disruption time. The distance-workers indicated that they have more time to finish tasks while 
working at home due to fewer disruptions. Disruption in an office is caused by colleagues seeking attention, ad 
hoc meetings etc. Disruption time is the inefficiency an individual experiences when recalling activity before 
interruption, making priorities and diversion of attention from actual work tasks. 

3. Increased work time. The distance-workers informed us that they tended to spend more time on task while 
working at home. 

In summary, the change of performance in a system due to telecommuting can be seen as influenced by: 

a) Work factors. 
This is a group of job related factors: mode of work, techniques, social contacts, support and management.  
b) Temporal factors. 
This is a group of factors related to time, which employees refer to as influencing perceived productivity.  
c) Mental images of "effectiveness". 
This is a group of determinants that influence attitudes, norms and feelings of the individual. 

Figure 3. The factors influencing performance and output. 

Mental image 

Work factors 	 Temporal factors 

Percieved productivity 

Performance  

To determine whether telecommuting in an organisation leads to improved performance all components in 
Figure 3 must be considered. Furthermore, all employees must be included in an investigation. A perspective that 
focuses only on the telecommuter creates a risk of suboptimizing the productivity throughout the organisation. 

4. Discussion 

4.1 Productivity A, Productivity  B  and performance 

Stress research distinguish between Type A/Type  B  behaviour patterns. The qualities of a Type A person, as 
described by Cox (1978) are: 
• An intense and sustained drive to achieve self-selected, but usually poorly defined goals 
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• A profound inclination and eagerness to compete 
• A persistent desire for recognition and advancement 
• A continuous involvement in multiple and diverse functions constantly subject to time restrictions 
• An habitual propensity to accelerate the rate of execution of many physical and mental functions 
• An extraordinary mental and physical alertness. 
The qualities of a Type  B  person are generally the opposite of those of a Type A person. 

Following the model used in stress research, suggested is that a system, semi-virtual due to telecommuting, may 
contain individuals with mental images of productivity that can be classified as Productivity A or Productivity  B.  

Productivity A relates to an autonomous working mode. It is an attitude correlated to commitnnent to work and 
loyalty to employer as reflected in Figure I. Individuals belonging to this category perceive themselves as being 
more efficient than do individuals belonging to Productivity  B.  Suggested is that Productivity A indivuduals 
more likely to be comfortable as telecommuters. 

Productivity  B  relates to group oriented working mode. It is an attitude correlated to relation oriented, 
emotionally focused factors which may constrain the performance of the individual as related in Figure 2. 
Individuals belonging to this category perceive themselves as being less efficient than do individuals belonging 
to Productivity A. Suggested is that Productivity  B  individuals are more likely to be comfortable as office-
workers. 

Table 4. Differences in attitudes to productivity determinants. (Significance level  p  < .01). 

Work factors Mental Image Temporal factors 
Distance-worker Improved Autonomous oriented Less commuting, 

less stress 
Office- 
worker 

No change or 
deteriorated 

Socially oriented Increased stress 

The table above follows the model in Figure 3. The cells indicate to what extent the distance-worker differs from 
the office-worker. 

The work factors display a significant difference between the two types of workers in their commitment to work. 
Distance-workers perceived a strong increase in commitment to work, while office-workers did not indicate any 
change after the start of distance-working. Also, the distance-worker perceived a slight increase in delegating to 
colleagues, while the office-workers reported a slight decrease. Loyalty to their employer displays a significantly 
lower score among office-workers, while distance-workers remain almost unchanged in their attitude. 

The mental image of productivity may affect the way an individual behaves when seeking to increase their 
performance. The survey indicates that distance-workers have a more task-oriented image of productivity. Their 
mental image correlates whith a commitment to work, whereas the office-worker's mental image is more 
socially oriented. 

According to a 1995 survey by the Swedish Telephone company Telia and the research institute Temo, 41 % of 
the distance-workers preferred telecommuting as an alternative to increase their perceived productivity, 15 % 
telecommuted for family reasons and 12 % did it to decrease commuting time. A shortcoming of the survey is 
the lack of a control group. It would have been helpful to study responses of those who did not teleconimute. 

Cognitive dissonance theory (Festinger 1957, Fazio, Zanna & Cooper 1977, and Cooper & Fazio, 1984) tends to 
support the concept that telecommuters have an investment in perceiving working at home as having positive 
factors. In theory relating to self-perception of occupational factors, Seligman and Schulman (1986) looked at 
attributional style and insurance sales agent behaviors. In a prospective study, they found that new recruits 
(optimistic attributional style) who saw failure to complete a sale as being influenced by outside events had a 14 
% higher sales performance than did recruits who attributed failure to close a sale to their behaviors (pessimistic 
style). If distance-workers are compared to the optimists the their higher perceived performance may be 
attributed the belief that working at home (an outside event) increases productivity. 
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From a system point of view, it is of interest to observe that there may be a change in work pattern between the 
two groups. The perceived decrease of work-load combined with perceived increased delegation to colleagues 
among distance-workers may explain the sense of increased workload and decreased delegation among the 
office-worker group. If this is the outcome of the distance-working project, one must consider the possibility that 
the perceived increased productivity of the distance-working group may partly be due to the work has being 
shuffled from one group to the other. The total productivity of the system may be a zero sum gain. 

4.2 Temporal assessment of Task Duration and performance 

Research in temporal assessment of task duration has found large discrepancies between perceived task duration, 
and actual task duration. Also, individual assessment of time deviates significantly from the objective time. 
Results indicate that perceived time supersedes objective time by at least 12 % (Lavie &Webb, 1975; Campbell, 
1986). 

Laboratory tests have indicated that individuals misinterpret duration of a task +1- 50 %, compared to objective 
time of task duration (Ceci & Bronfenbrenner, 1985; Ceci, Baker, & Bronfenbrenner, 1988). The aging process 
also impacts performing time based tasks (Epstein & McDaniel, 1990). 

Burt and Kemp (1993) demonstrated that simple tasks, well known to subjects are misjudged in assessment of 
task duration. They also demonstrated that error varied, depending on whether assessment was made before or 
after an activity. The size of misjudgement of the retrospective assessment ranged from 20 % to 112 % in 
relation to expected task duration. To see how stress influenced time perception, Burt and Kemp (1993) repeated 
the experiment. The size of misjudgement of retrospective assessment was from 67 % to 143 % in relation to the 
expected task duration when stress was an added factor. 

The litterature indicates that it is difficult to correctly assess task duration. A distance-worker claiming that 
efficiency has increased remarkably due to perception that they perform tasks faster, may do large errors in time 
assessment. 

4.3 Systemic conditions, Productivity A, Productivity  B  and performance 

Some organisations have tried to implement telecommuting, but failed. Failure may be attributed to institutional 
or technical factors within the organisation. To the former group belong factors related to culture and habit. The 
latter group consists of factors related to planning, communication and IT support. 

From the perspective of management, institutional factors are difficult to identify and manage. It is difficult to 
plan, budget and manage attitudes and culture. Still, this study suggests that the outcome of performance may 
depend on the attitudes of the employees. One aspect of telecommuting is assumed increased productivity, due to 
reduced commuting. How much is it possible to increase productivity by sheer reduced commuting frequency? 

The work of Hartman, Stoner and Arora (1991) indicates that there may be an optimum commuting frequency. 
Employees spending less than or equal to fifty percent of total time telecommuting, display higher perceived 
productivity, than employees spending more than fifty percent of total time telcommuting. Consequently, 
telecommuting needs to be a well balanced program to boost the productivity of the system. 

As different work modes attract different types of personalities (Holland, 1985), different work cultures and 
habits may have differing impact on individuals. Suggested is that the reputation, technology, organisation and 
geographical localisation of a commercial system influences the compound of balance between Productivity A 
and Productivity  B  individuals. Accordingly, it does not see apparent that productivity of a system may be 
increased by simply implementing distance-working. 

The working hypothesis, that telecommuting improves the productivity of a system, is supported under the 
conditions discussed above. 
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4.4 Generalizability 

This is a study using self-appraisal of job performance and related factors. According to Thornton (1980), self-
appraisals tend to show more leniencies, less variability and less discriminant validity. On the other hand, self-
appraisals tend to show fewer halo effects. The halo effect is the tendency to evaluate all of the behaviours or 
traits in a manner that is consistent with a global impression. 

The attention that has been paid to distance-working in society in general and within this company specifically 
may have created a "Hawthorne effect". This effect implies that the results in a survey may be biased because the 
subjects are aware of that they are singled out for special attention (c.f. Roethlisberger 84 Dickson, 1939). It is 
possible that the distance-workers became aware of their increased dignity as new test group and research object. 
This may have affected their colleagues, who were not "interesting". Many newspapers wrote articles about 
telecommuting and discussions debated the risks of "burnout", stress and increased productivity. 

The debate in the society may very well have supported the distance-worker to frame a picture of 
himself/herself. If the individual is satisfied with the mode of working, he or she may well stress the positive 
picture of distance-working. Accordingly, it is possible that results are skewed in favour of telecommuting. 

5. Conclusions 

a) Two different types of behaviour linked to perceived productivity could be observed among individuals in a 
system applying telecommuting. The behavioural types are denoted Productivity A and Productivity  B.  The 
distance-workers are Productivity A and the office-workers are Productivity  B. 
b) Productivity A and Productivity  B  differs in perceived efficiency.  
c) The distance-worker and office-worker have different mental pictures of "productivity". They connect 
disparate work factors to the concept of "efficiency". Their disparate mental framing of productivity might 
influence their performance.  
d) It is reasonable to suggest that the commercial system studied in this survey may have an increase in 
productivity and performance due to the start of telecommuting. A general picture of productivity increase due to 
telecommuting in a system, however, must consider factors such as temporal assessment, culture and business 
habit as well. 
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