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Teleworking : a New Per spective on Mobility
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Urban road transport externdities have become a severe problem in most industriaized
countries during the past decade. The implementation of policy measures that effectively
alow to reduce traffic flows on specific trangport sections of the network during peak times,
has become a necessity. Severd Belgian and internationa transport economists (De Borger
and Proogst, 1997) (Verhoef, 1997) have put forward theoretica arguments favouring the
implementation of road pricing as the solution for solving urban road transport externdity
problems. Unfortunately, the implementation of road pricing, is associated with a number of
problems related to legitimacy, as well as adminidrative and target group implementation
potentia. These problems, however, can be reduced sgnificantly if the implementation of
road pricing is combined with other externdity reducing policy tools. As tdework
implementation implies a partid or total subgtitution of the commuting trip, research thet
investigates the implementation potentia of telework as an externdity reducing policy tool
should be viewed as aresearch priority.

The present research aims to develop a comprehensive conceptua framework for the
adoption of telework to assess the “effectiveness’ of telework in terms of reducing urban
road trangport externdities.

The used definition of telework adlows an evaduation of the procedurad as wdl as the
potentia effectiveness of telework as anti-congestion policy tool. For this research especidly
the effect on road externdities is important, hence following defition was consiructed :

“ Telework was defined as work from home, a satellite office or a telework centre for
at least one day per workweek and without on-line communication being a necessity.”
The used definition underlines that the implementation of telework does not result necessarily
in the adoption of the practice on afull time bass.

A conceptual framework was congtructed which would alow to assess the various
components of the expected procedura effectiveness of telework as a policy tool to reduce
road externdities. Procedurd effectiveness consgts of three main components: legitimacy,
adminidrative implementation potentid and target group implementation potentid. In this
research, the focus was on the target group implementation potential, with some attention
adso devoted to the legitimecy issue, by surveying the main stakeholders involved in
implementing the practice (employees and employers). The lesser attention devoted to



government administrative implementation issues, resulted from the observation that little or
no resources need to be directly alocated by public
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agencies when implementing the practice. The role of government is viewed more as that of
a cadys or facilitator, rather than that of a conventiona regulator. Given that telework
primarily results in more choices, rather than less choices or more strongly congtrained
choices for dl affected parties, it dso appeared reasonable to restrict the legitimacy issue
investigation to the parties directly involved in its implementation, i.e,, the organizations and
employees adopting the practice.

When the concept of tdeworking gained subgtantid interest in the 1980s, a number of
forecasts of the penetration level of teleworking were made. Today, those forecasts reved
the serious over-optimism of the 1980s. The gap between the expected adoption levels and
the actud adoption levels cdls for a careful andyss of the dements that influence the
adoption behaviour of teleworking (Mokhtarian and Sadlomon, 1997). Although the choice
to adopt telework may be an individud decigon, it is made in a complex environment that
influences that decision. Hence, a conceptua framework modeling the adoption of telework
was developed. Teleworking is only offered as an option to the individua worker, if a
minimum leve of technologica, inditutiond and organisationa requirements is fulfilled or if
potentid condraints are diminated. If this minimum levd is respected then the individud
worker will only consgder teleworking if he/she is dissatisfied with one or more aspects of
non-telework life or if a number of drivers exist. Hence, the ultimate choice to telework or
not is potentidly influenced by the presence of a number of drivers and condraints
(Mokhtarian and Sdomon, 1997).
The environment

The main environmentd dements are (@) de technologicd environment that needs to be in
place before the implementation of telework is possible, (b) the indtitutiona environment and
(¢) the managerid and organizationd environment.

Theindividua

The perceptions and attitudes of an individual and the characterigtics of an individua are the
two components of the individua aspect.
(1) Individual characteristics:
In the literature, the following features are generaly accepted as characteridtics that affect
the individud decison to telework : persond codts that derive from teeworking, task
suitability, the organizationad/managerid support, the current household situation, the benefits
one derives from the commuting trip, the ideology and travel related factors (commuting
time, commuting distance, average commuting speed, dress, ...) (Mokhtarian and Salomon,
1994, 1996(a), 1996(b)).
(2) Perceptions and attitudes of an individual :
An individud’ s perceptions on teleworking influence the individua’ s decison to be part of a
teleworking project. But a postive preconception about teleworking isn't enough. If a
person has second thoughts about the tedeworking program offered, there will be no
participation. The attitude of an individua towards risk, control, discipline, independence,
gpare time and socid contact will aso influence the decison to telework.

The use of empirica gpplications dlowed to assess the organizationad parameters reevant
for organizations located in Brussals. Human resources (HR) managers of 230 companiesin
Brussels were approached to fill in a questionnare regarding teleworking. Of those
companies, 83 completed and returned the questionnaire. At present 19 of the 83 firms



summary

dready implement tleworking; they dl expressed the desire to implement teleworking on a
larger scde in the future. Twenty other firms suggested they would gart implementing
teleworking in the near future. The questionnaire amed to identify barriers and drivers
related to the technologica, inditutiond and organizational context of tdeworking. The
questionnaire reflects ingghts gained from a mix of individuad choice modds developed by
various researchers such as Bernardino et a. (1993), Mahmassani e a. (1993) and
Mokhtarian and Salomon (1994).

At present the adoption of telework programs in an organization is mainly determined by the
following parameters according to the conducted andyses. (1) awareness of the “telework”
concept, (2) the presence of a coordination and control mechanism which is output oriented,
(3) experience with flexible work hours, (4) activities in a knowledge based sector, (5)the
importance of non-routine decison making and (6) a high percentage of highly skilled
workers.

The empirical work led to the conclusion that organizations not yet adopting the practice
have the same perceptions on telework benefits but a much more negative view on tdlework
“cods’, ascompared to organizations that have already adopted the practice.

The survey among HR managers aso dlowed to evaluatie 3 proposed policy tools to
enhance the adoption of telework. The HR managers believed that the awvarding of financia
incentives to organizations implementing telework, will enhance the penetration leve of
telework However, these HR managers ds believed that the most effective way to achieve a
higher telework adoption rate gppears to be through the diffusion of “best practices’. This
concdugion is in line with the research finding that organizations and individuas without any
telework experience tend to have an overly pessmigtic view of the disadvantages of this
practice.

A totd of 261 employees from 16 different organisations in Brussds filled in a second
questionnaire that amed to identify the implementation barriers and drivers at the leve of the
individud as wdl as the impact of tdework implementation on commuting travel. The used
sample conssted of 131 men and 130 women of which the age ranged between 21 and 62.
More specificaly, the survey was completed by 42 people in their twenties, 94 people in
ther thirties, 93 people in ther forties, 29 people in ther fifties and one person in hisher
gxties. Of the 261 employees in the sample, 55 individuas were dready teleworking today,
while an additiona 110 individuas said to be able and willing to telework on aregular bas's,
an extra 23 individuds sad to be adle and willing to occasondly tdework and 73
conventional employees. This questionnaire dso reflects indghts gained from a mix of
individua choice modds developed by various researchers.

The empirical assessments reveded that the adoption of tdleworking by an individud is less
likely if the job requires (1) face-to-face contact with colleagues, (2) the availability of afax
(especidly required for secretarid functions), (3) coordination and control based on direct
supervison, or if the individua (4) is unaware of the teleworking concept, (5) has not given
any thought to whether or not hisher job is suited for teleworking, (6) he/she has a clerical
occupation, (7) the individua believes the commuting trip dlows hinvher to separate hisher
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professond life from hisher family life, (8) the individud believes the amosphere in the
office is an important motivationa eement, (9) the individua believes it isimportant to make
a diginction between family and professond life and if direct contact with (10) the direct
superior and (11) other persons is important. The adoption of teleworking by an individua
is, however, simulated if the employee (1) has a location independent job, (2) has
experience with taking work home, (3) has flexible work hours, (4) requires an internet
connection or (5) requires the availability of a modem in order to perform higher job, (6) is
amanager, (7) is controlled and coordinated based on higher degree, (8) is mainly involved
in non routine decison making, (9) has a long commuting digance, (10) has a long
commuting trip time in the evening and (11) in the morning, (12) uses a company car, (13)
uses the car during work hours, (14) is a man, (15) has office space a home, (16) has a
high educeation level, (17) has a high income leve, (18) benefits from a postive attitude of
the employer and (19) benefits from a pogtive attitude of the direct supervisor towards the
adoption of teleworking, (20) has a stressful commuting trip, (21) perceives the commuting
trip as having a negative influence on society and (22) finds it important to work without
interruptions of colleagues.

The comparison of the perception of potentia regular teleworkers and non-teleworkers lead
to the concluson that both groups recognize the same advantages of telework but the
second group attributes more disadvantages to the practice.

This research dso evduated the potentia effectiveness of telework implementation as an
anti-congestion policy tool. The demand for mohbility is il risng in Brussds and Begium.
Hence, increasing the necessity to protect of the atmosphere. A reduction of the externd
effects that result from an increased demand for mobility can no longer be achieved through
an increase in the physical infrastructure, since insufficient financia resources and/or gpace
characterize most highly congested urban areas. As a result, governments are increasingly
willing to adopt new policy instruments to reduce traffic congestion. A wide range of policies
to reduce traffic congestion has been adopted in various countries. However dl these
policies have limitations. For indtance, the idea of sdif regulation and traffic caming measures
offer no solution for the increase in demand for mobility from an economic, socid, politica
and ecologicd point of view. Here, no differentiation for duration or importance of thetrip is
made among the consdered trips. An improved network performance through technological
goplications will not solve the problem either Snce each of the existing systems (computer-
linked traffic lights, direct vehicle-to-vehicle communications, the provison of up-to-date
information, ...) has its limitations (Jones, 1993). Therefore, road pricing has often been
proposed by transport economists as a response to congested roads (De Borger en Proost,
1997). The principles of road pricing build upon Pigouvian tax principles. The road user
should bear the red costs of the road transport externdities he/she causes. Such an optimal
incentive structure should encourage the road user to change histher behaviour in al relevant
aspects ( for ingance : number of moves, length of trips, the used technologies, time of
trandfer, ...) (Verhoef, 1997). Road pricing is undoubtedly an effective policy measure, the
problemis, however, that

(1) asubstantid impact sometimes only occurs when a combination of policiesis pursued;
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(2) such palicy is mostly only accepted by the public when it is linked to a program of
expanded public trangit, higher quadity trandt and income compensation measures.

Unfortunatdly, the smultaneous pursuit of various anti-congestion policies requires
subgtantiad resources which government agencies often cannot afford to spend. In addition,
most of these policies may take severd years before they result in areduction of congestion.
Therefore, we suggest supplementing road pricing with a complementary policy namdy
teleworking.

As the research focuses on the effects of telework on road externdities, the main god is to
obtain indghts into these effects. Hence, the main focus is on road externdities resulting from
private trangport (road congestion, noise pollution, road accidents and air pollution) due to
the fact that the main influence of telework lies in this fidd. Telecommunication influences a
wide spectrum of human behavior, which complicates the prediction of the impact of
telecommunication on mobility patterns. Furthermore predictions build upon experiences
from the past. However, there is alack of relevant data about the telework implementation
in the past. Hence, additiond assumptions are used, however, these assumptions undermine
the vdidity of the predictions. The gpplication of the model of Mokhtarian (1998) in order to
assess the impact of tdework implementation on the number of commuting trips to/from
Brusds reveded that tdework implementation can sgnificantly reduce the number of
commuting trips, even when recognizing that it may dso generate some new traffic. The net
impact of telework implementation leads to sgnificant monetary savings in externd costs
related to road congestion, air pollution, noise pollution and road accidents, namely between
8,6 billion BEF and 18,7 hillion BEF.

In addition, the following three outcomes, resulting from the present study, may be especidly
useful to the stakeholdersinvolved.

1. The research has reveded that government agencies have a high percentage of
employees with a job suited for tedework. Furthermore, the research conducted has
shown that the most optima way to enhance telework implementation is through the
diffuson of information on “best practices’. This specific policy measure gppears to be
associated with both a high potentid effectiveness and procedural effectiveness.

2. The research conducted also suggests that current and (potential) regular teleworkers
have a pogtive perception of the influence of telework on procedurd judtice (the
perception of the fairness of the digtribution of work rewards relative to the actual work
performed) and job satisfaction, whereas non-teleworkers tend to have a negative view
of the practice' s impact on these parameters (in case they would themsalves adopt the
practice). Thisresearch finding isimportant, asit suggests that HR-managers do not need
to be overly concerned about the impact of telework on procedurad justice and job
satisfaction when dedling with bottom-up requests to adopt the practice: the employees
own perception of the likely impact of telework implementation on procedurd justice and
job satisfaction, acts as a “naturd selection” force. Only the employees with a postive
perception are likdy to volunteer or to ask for telework implementation projects. This
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research project’'s main managerid implication is that HR-managers can use telework as
a human resources management tool to satisfy the needs of highly skilled employees.

3. The research dso provides an important policy implication for policy makers in the fied
of trangportation. At present, road pricing is often put forward by trangport economists
as the dleged mogt efficient policy measure to close the gap between the demand for
mobility and the supply of infrastructure. In principle, road pricing can likely contribute to
solving congestion problems. However, the implementation of textbook road pricing
would require continuous monitoring of the traffic conditions on each particular point of
the network, taking into account the features of each vehicle aswell asthat of the road to
determine the tax to be levied, which should be equa to the margind codts generated by
each particular car, associated with a margind change in traffic. These requirements,
which are virtudly impossble to satisfy in practice, undermine the rea effectiveness of
this policy tool when implemented in red-life Stuations: given tha both the taxation leve
and the way the tax would be levied in practice will likely diverge substantidly from
textbook suggestions, mgjor barriers can be expected in areas such as perceived
legitimecy, target group implementation potentid (including the problem of unintended
policy effects) and adminigtrative implementation potentid. In practice, a “second best”
policy that entalls the introduction of a uniform tax per vehicle-kilometer (perhaps
differentiated according to the time traveled) is the most likely gpproach. A uniform tax
implies that every road user is charged the same amount of tax regardless of the externa
codts redly caused. Here, is it doubtful that the affected parties will accept this shift of
burden for the sake of overdl economic impact. Even when leaving aside this lack of
efficency a the micro-leve, the digtributive effects of this policy tool are likdy to lead to
substantid  resstance, especidly by those categories of road users whose red living
standards may be greatly affected by road taxes and who do not have access to
acceptable dternatives such as high qudity public trangport for their commuting trip.
Interestingly, these negative features of road pricing could be minimized by offering an
dternative to avoid this tax, namely tdework and a the same time road pricing would
minimize unintended negetive effects of telework, through curbing the possible travel
generating effects of telework.

In addition to the above policy and managerid implications of telework implementation, this
research aso dlowed to identify five chalenges that the future research agenda on tdework
should address :

1. The successful implementation of telework usudly results from a clear organizationd
drategy amed eather a reducing cods or a enhancing employee satisfaction. In this
context, management tools that am to strengthen the organization’s competitive cost
position, such as outsourcing, office automation and busi ness process re-engineering have
dimulated telework implementation. At present, imbaances between the demand and
supply of particular skills, lead employers to search for new and creative ways to attract
qudified gpplicants and retain highly skilled employees. Teeworking has dready been
used effectively by some organizations to atract and retan employees, and its
importance is likely to grow in the near future. Consequently, the gathering of rdiable
datigtica data about the penetration level and potentid of the different types of tdlework
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Is essential. The best way to obtain this type of data is through the adding of standard
questions to the population census and labour surveys.

. Although the choice to adopt tdlework may ultimady be an individud’s decigon, it is
often made in a complex environment that influences this individua’s decison. Hence,
the research gpproach adopted in individua choice models (Mahmassani et d., 1993)
(Bernardino et a., 1992) (Mokhtarian en Sdomon, 1994) (Mokhtarian en Salomon,
1996a) (Mokhtarian en Salomon, 1996b) (Mokhtarian en Salomon, 1997) was
combined in the present study with environmenta parameters taking into account by
other researchers (Kugelmass, 1995) (Nilles, 1998) (Limburg, 1998) (Huws, 1993) and
gpplied to the Brussels context. The objective of future research should be to extend the
main research results vaid for Brussals to the other very large Belgian cities. This should
dlow the condruction of an “urban telework prediction modd” gpplicable to dl main
urban areasin Belgium.

. A quantitative andyss of the costs and benefits of telework implementation is not an easy
task due to the fact that many effects resulting from tdework implementation are
intringcaly quditative in nature. The present sudy has dso focused primarily on such
quantitative effects, dthough the exisence of many quditative impacts was recognized
throughout the andlyss. Hence, the development of an evauation method which would
dlow to take into account quantitative as well quditative effects would be very useful.

. Three types of interactions can be identified among employees, namey purdy
professond interactions, socio-technical interactions among employees with common
duties and purdly socid interactions among workers who do not have common duties
(Sdomon and Sadomon, 1984). In this context, a frequently cited disadvantage of
telework implementation is the condraint placed by this practice on socid and
professond interactions. Although the present sudy did not identify such effects, the in-
depth andyss of the influence of tdework implementation on intraa and inter-
organizationd communication is clearly aresearch priority.

. Theided evduation methodology to assess the impact of a telework program on travel,
energy use and air quaity, would include travel diary surveys before and after the Sart of
the program in order to assess any changes resulting from it (Mokhtarian et d., 1995).
Multiple “after-surveys’ would be even more gppropriate since they would dlow to
asess how these changes evolve over time (Hamer et a., 1991) (Mokhtarian et d.,
1995). Hence, future ressarch on telework implementation in Belgium and more
specificdly Brussds should follow this methodologica design. Such a design was not
adopted in this research due to a lack of adminigtrative and monetary resources. In the
future, however, such a research design should not only be adopted for telework
research in Brussds but dso in other Belgian cities. This would adlow to assess whether
the research findings for Brussds are aso valid for other Belgian cities. It would aso leed
to a serious empiricd foundation of observations on the present overdl impact of
teleworking implementation in Belgium.



