Workp lace locat ion and travel effect s f rom telew orking

Measuring business and commut ing travel patterns

TRAIL Research School, Delft, November 2002

Aut hor

ir. H.N. Lim

Faculty of Technology,  Policy a nd M ana geme nt,  Delft Univers ity of Technology

© 2002 by H.N. Lim a nd TRAIL resea rch School

Con tents

Abs trac t

1  I ntr oduction ................................ ................................ ....................... 1

1.1  Bac kground ................................ ................................ ......................... 1

2  Pr oblem definition and conce ptual framewor k ................................ .... 2

2.1  Formula ting researc h objectives ................................ ............................. 3

2.2  Conce ptual framework ................................ ................................ .......... 4

2.2.1  Corporate satisfaction ................................ ................................ ........... 5

2.2.2  Individual satisfac tion ................................ ................................ ........... 6

2.2.3  Quality of fac ilities ................................ ................................ ............... 7

2.2.4  Influe nce on workpla ce loca tion ................................ ............................ 7

2.2.5  Influe nce on travel pattern ................................ ................................ ..... 8

3  Researc h Method ................................ ................................ ............. 10

4  Conc lusion and disc uss ion ................................ ................................ 13

Abst ract

Ab stract

Tra vel time losses in the  Netherla nds are likely to get worse  in the years  a head if

ca pacity is not adde d to cope with the  demand. This  pa rtic ularly crea tes problems  for

bus iness  travel, whic h is cha racterized by a  high ^ value  of time~. In the Netherla nds,

policy makers  ha ve a  long - s tanding interes t in telework as  a me ans to reduce  mobility

and c onse quently the need to expa nd physical infras truc ture.  However, currently the

kn owledge  about the influence of tele working on work ac tivity and physical trave l is

limited. But in this  pa per, a frame work is  given to identify these  re lations hips  in -

depth, based on a lite rature  revie w.  This  res ults in a n approac h to measure  business

and commuting travel patterns of teleworkers.

Keyw ords

M obility, organisa tiona l de velopment, working conditions

Workpl ace and travel  effects from t eleworking  1

1  Int roduction

1.1  Background

Since  the  invention of telephone by Alexande r Graham Bell in 1876,

te lec ommunications  h as  be come  an esse ntial c omponent in shaping our ec onomic  and

s ocia l deve lopme nts. The mos t re cent developments in Information and

Communica tion Tec hnology (ICT) have given rise to new le vels  of intens ity and

dive rsity in informa tion a nd communic ation handl ing.  Pers onal c ompute rs can be

linked to one  a nother through loc al or e xterna l networks. This  ^networking~ allow

workers  to ga ther information from a vast array of outside res ources  (particularly the

world - wide - web) and s hare  it quickly with c olleague s, ou ts ide  business pa rtners  and

cus tomers. During the 1990s, we ha ve expe rienced continued prolifera tion in ICT a s

more  organisations  become increasingly conne cte d to thes e electronic ne tworks.  ICT

ma y have a rrived as a  bless ing for firms  as it unle ashes  oppor tunities for them to

redesign their bus iness  models, but at the same  time, may als o erode  the tra ditional

s tructure of the  workplace  paradigm.  The objectives  of the paper a re to e xplore

various c oncepts lea ding to the a doption of telework and also the e ffe cts on business

and commuting trave l due  to te leworking.  Howe ver,  as  the rese arch study is still at its

initial s tage, a proposed re search method to measure bus iness  and c ommuting tra vel

patterns is discuss ed.

Te lework (also known as  e - work) has  been aro und for more than 20 years.  In some

publications, tele work a nd te lec ommuting are  often use d intercha ngeably. In ge neral,

the  motives  of te lec ommuters  are mainly aimed a t achie ving tra vel - time s avings,

while  teleworkers  (which may inc lude telecommuters ) att empt to work in alternative

workplaces. For our study,  the definition of telework is :

^Work  that requires phys ic al prox imity  is being s ubstituted by work  that uses  ICT

with the aim of achieving similar r es ults. ~

This mea ns that there  s hould be  ele ctronic  c onnectivity betwe en the  workplace of the

employee  and the  host (typica lly,  the  ele ctronic network of the  employer) and using

this type form communication in order to qualify as  telework activity. This includes

the  use  of email, instant mess aging,  fax,  te le phone,  we b browser, teleconfere nce,

vide oconfere nce, e tc).

Ta king into a ccount the time  and res ource c onstraints for the  researc h project, three
ma in resea rc h processes will form the  nucle us of this  study: pr oblem definition ,
diagnos is  and the ory  building . The  a dvanta ge of s uch methodology is  that the
resea rcher is able to ite ratively improve the  unde rstanding of prac tical problem and
the  theory - building proce ss s imulta neously. With that in mind a nd the establishment
of the projec t c ontext, the resea rch objec tives are formulate d as follows :

                        1.  To develop a theory on the relationships between teleworking alternatives,

                                               workplace location and physical travel.

                        2.  To sp ecify relationships empirically by measuring business travel patterns and

                                               workplace locations in relation to teleworking alternatives.

2.2  Concept ual framework

In the previous section, we have highlighted the re search objectives a nd extent of the
proje ct cont ext. The  ne xt logical ste p is the  designing of the conc eptua l framework
tha t ca n be used in order to realise our research objectives.  This  ma y include putting
obje cts  under c erta in boundaries and conditions. Although there are  s eve ral
me thodologies  ava ila b le  for formulating a  res ea rch fra mework e .g.  s ystems  approach,

I have  chosen to use  the c ausal model to illus trate the  necessary steps neede d before
arriving at our objec tives.  Unlike  other methods, the c ausal model provides  concre te
des criptions  of the  ca uses  and effects,  which ma kes the model more robust and
reliable aga inst c hanges  of time. Indee d, thes e c harac teristics  are  in fact the basis for
effe ctive theory building.

Prior to arriving at the c ausal model (as shown in Figure 2), a la rge amount of
li te rature was re viewed.  From tha t expe rienc e, I have c onclude d that it is simply not
productive to look into every as pec ts  of telework in a broad scale. In order for the
proje ct to be manage able, I ha ve a pplie d some bounda ries  to the model.  By is ola ting
the  e ffects of telework in an orga nisation from the e xterna l e nvironment, we  ca n
diffe rentiate the mac ro and micro forces  ac ting on the phe nomenon.  By inves tiga ting
micro effects, we can uncove r rich s ources of knowle dge on how a nd why tele work
ca n lead to re organisa tion of workplaces  and trave l patte rns.  Although the study itse lf
is  qualitative and in - depth in nature, the macro forces of soc ial, ec onomic  a nd
political compone nts  are  ta ken into acc ount as they direc tly or indirec tly influe nce the
beha viour of actors and s ta keholde rs in organisations. For these reasons, qua ntitative
data sugge sting s uch influe nces may be useful for our rese arch.

In the  next few para graphs, I will explain how the c ausal model was  developed and
why c erta in criteria are adopted. T hese criteria will be  further explored in deta il s o
tha t we have a  greater unders ta nding of the caus es a nd effec ts  that lead to the
phenomenon we are inves tiga ting.  In the c ourse  of e xplaining the  model, refe rences
will be  cited to s upport the arguments  a n d knowledge tha t is missing will be
highlighte d.

From lite rature  reviews,  three dominant crite ria a re apparent for assess ing the
feasibility of telework in orga nis ations.  They a re cor por ate satis faction , individual
s atis faction  and the quality of facilit ies for telework . These  c rite ria enable the

organisa tions  to make choic es among the ass orted types  of te lework tha t c an be

implemente d in the orga nisa tion.

Figure 2: Causal model for the resea rch projec t

2.2.1  Corporate satisfac tion

For the last 10 yea rs, organisa tions  are forced to evolve  quickly beca use  of growing

competition in today´s  cus tomer - drive n environment. Clie nts  demand s horte r delivery

te rms, highe r quality and more  c ustomer - orie nted produc ts  a nd se rvices. In orde r to

satisfy the needs of cus to me rs,  orga nisations strive to improve the quality of cus tomer

ser vice  by integra ting e mail, telephone,  self - s ervic e applica tion a nd personal face - to -

face interactions s o that c ustomers  ha ve consistent s upport regardless of how

cus tomers interact with the c ompa ny.

The  firm ca n improve face - to - fac e support by re positioning se rvice  a gents  closer to

the ir customers. Howeve r, this argume nt is base d on the  assumption that face - to - face

me eting is  a  require ment for fulfilling `good´ cus tomer se rvice. Of course,  i t is also

argua ble that servic e can als o be delivere d by means  of ICT (i.e. the use of te lephone,

vide o - confe rencing, instant mess aging,  web brows er e tc).  Indee d, online custome r

servic es  are growing rapidly es pec ially in the c ompute r se rvice sector. Compu te r

s oftware is  becoming more interactive and use r - frie ndly. Cus tomers a re able  to

communic ate  online with ^virtual~ te chnicians in re al - time for fixing computer

proble ms. From these examples, we can assume the choice betwee n ^face - to - face~

and ^ online ~ de livery me thods  will depe nd on the nature of the tasks (whethe r they

are  ICT s ubstitutable ) and a ls o to a large e xtent, the cultural background of the

cus tomer. Furthermore, through pra ctical observations, the nee d for face - to - face

me etings tends  to incre as e as  the value  of bus iness  tra nsa ctions becomes  highe r. W ill

firms deliver more ^fac e - to - fac e~ or ^online~  c ustomer se rvice  in the near future?  The

ans wers however are not s o s tra ightforward as knowle dge in this are a is la cking.

In order to satisfy need for improve d or ganisational efficie ncy  within the firm,

te lework c an be  useful in s olving bus iness  problems  by decrease d overhead c osts (i.e.

office spa ce,  parking s pace, tra vel expe nses etc).  In s ome reports, firms  are a ble to

save as much as 50% of its o ffic e space cos ts by re loca ting employee s to an
alterna tive  location. On the other ha nd, tele work may reduce  the  nee d for relocations,
with signific ant sa vings  possible by not moving into urban agglomerations where
rea l - estate cos ts may be higher.

The  p r oductivity  of employees ca n be improved by raising the quality of the ir work
life. M orale,  motivation and job satisfa ction are a ls o improve d as they ma nage their
own time  and assume grea ter res pons ibility for the ir own work.  Furthe rmore,  stress
relate d to  traffic congestions,  tra in delays  and c ontinuous  office interruptions are
reduced. The costs  of absenteeism are a ls o lower as  the result of better work - family
life. With respe ct to solving human res ource proble ms, telework ca n be used as a
benefit to reta in experienced employees  who are  demanding more flexible work time
due to family commitments. Bec ause of serious  shortage of s killed labour not
ava ila ble locally, firms may res ort to hiring workers  from a  distance. Furthermore,
through telework, jobs c an b e created for workers  with health and disabilities
proble ms. To a certain extent,  may als o help solve some of their labour problems.

Howe ver, it would be unrealistic to s ugges t tha t there are  no barriers  towa rds
implementa tion of telework in organis ations.  Mos t of the c oncerns inc lude data
security proble ms, doubts  as  to produc tivity of teleworkers  and how worke rs can be
s upervis ed.

From the above arguments, we can see from the employer´s  pe rspective,  the re are
severa l reasons why telework can or cannot b e used as a n option to help solve
bus iness problems.

2.2.2  I ndividual satisfac tion

The  criteria for individual s atisfaction a re to a  ce rtain extent intertwine d with
corpora te ones; howe ver, it is still worth differentiating beca use  the reasons perta ining
indivi dual satisfa ction a re mostly rela ted to home, fa mily commitments and individual
des ires.  Being stuck in traffic congestion is c onsidered s tressful , undesirable and los t
of pr oductive time . This is pe rhaps  one  of the most important re as ons why worke rs
ma y a ttempt to us e pa rt of the loss  time to perform productive tasks  a t an a lte rnative
workplaces. This  ^c orrective~  process  may induce worke rs to a void travelling at peak
hours  or avoid tra velling altogether res ulting in less  commuting and bus iness  travel.

Ind ee d, s ome studies  have  already s ugges ted that pe ople might se ize the opportunity
to become more  s tatic  to reduce  tiring and tedious journeys  to work and for business
tra vel [Vilhelms on & Thulin, 2000].  On the othe r hand,  through prac tic al
observations, wor kers  may still choose to travel des pite of te lework opportunities.

Perhaps, this  phenomenon ca n be e xplained by Yacov Zaha vi´s  theory of trave l time
budget. He argued that people  would a lways  devote on a verage  a constant fraction of
the ir daily time to tra vel [Zahavi, 1979].

As workers s pend more time working at e mploye r pre mises  due  to inc reas ing
workload and commitments,  the bala nce of work - family life may be dis rupted.

Te lework provides the opportunity to inc rease the qua lity of work - family life by
work ing a t alternative workpla ces  where home res pons ibilities  c an be fulfilled more
easily. (E. g.,  fetc h children from s chool,  go s hopping etc). Howe ver,  in terms of
tra ffic effects, it ma y ge nerate a dditional le isure traffic.

The  desires of s ome  workers to d issect from regular working times  in order to achieve

more  autonomy and control over their work sc hedules may us e telework as  an option

to accomplis h this.  As  individua ls  ma y be  more c reative and productive in certain

hours  of the day or night, typical c om muting patterns and s tanda rd working hours

ma y restric t the free dom for them to start and stop whe n it suits them. However,  this

ma y apply onl y to certain bac k - office job func tions  s uch as  desk res earch or we b

programming which may not require frequent phy s ica l inte ractions  with colleagues,

cus tomers or suppliers.

2.2.3  Quality of facilities

The  embe dding of ICT i nto new ways  of work (i .e.  te lework) will lea d to a de mand

for better workplace  facilities. Nowada ys ma ny firms  recognise tha t links  exist

between acco mmodation, the la yout of the workpla ce a nd ICT.  Although the doma in

of fac ility ma nagement (FM ) origina lly re volves  around integra tion of buildings,

interior design, maintenance,  security and cleaning,  rec ent trends  have  suggested that

ICT support services  a re increas ing integrated within FM to facilitate tele work.

The  diffus ion of work activities to other a lte rnative workplaces poses are challenge  to

ma nagers  on how the  quality of thes e facilities  can be maintained or made  compara ble

to those  in the empl oyer premises.  Recent trend s ugges t that work is  being gradua lly

performed partly or fully at home - offic es, te lec entres or eve n on public and priva te

tra nsport modes. Indeed,  some leading firms  (e.g.  KPN Te lec om and De utsche

Te lec om) ha ve laid down a greeme nts  on the ne cess ary facilities  in orde r for tele work

to be poss ible at other workplaces [KPN, 2000 & DT - TM , 1995].

The  deve lopme nts of ^car - offic e~ on roads  are  often over - hyped,  although safety and

security functions on the vehicle  have been improved to  ass ist car driving while  the

drive r performs  othe r tas ks. Online  traffic information c an help improve  driving

beha viour a nd c hoices of routes s o one ca n reduc e trave l time  on roads. Business

tra vellers  who are  depende nt on their cars  to do bus iness  will a ppreciate office

connectivity such voice  email messaging.  Howe ver, the question is not if a utomotive

te lematics  will happe n, but when,  how fast and wha t func tions  will become  preva lent.

[TRG, 2002].

2.2.4  I nflue nce on wor kplac e location

The  embedding of telewor k a ctivities  into `normal´ work routines has  de finite

cons eque nces  on where, when and how work is  performed.  To further e xplain what I

me an by this, I ha ve adapted Ha ges trand´s  time geography diagram for illus tration

[Hagerstra nd, 1970]. The figure below s hows a mobile tele worke r performing work in

thre e sepa rate workpla ces within a day.

In the morning, in orde r to a void rush hour tra ffic on the roa ds,  he  teleworks from

home  by connecting his PC to employer network. In the late morning,  he  arrives  at his

office for meetings  with his  supervis ors and c olleagues. Via the c ompany we bsite,  he

res ponds to enquiries  and re quests  from cus tome rs through ema ils and c ustomer

relationship mana geme nt (CRM ) s oftware.  In the afternoon,  he travels to client´s

office to se al an important bus iness  transaction. When he arrives  at a client office,  he

8   TRAIL Research School , Delft , November 2002

connects  his la ptop to the ne twork a nd he retrieves up - to - date information prepare d by
his  c olleagues. If the cus tome r requires additional information,  he  retrieve s it ins ta ntly
v ia  the ne twork.

From the  a bove exa mple, we can s ee  that tele work a ctivities  a re performed at three
separa te workplaces. Other possible ^te leworkable~ workplaces  ma y inc lude
te lecentres, branc h offices or even during journe ys.  Ins tea d of driving a car or s itting
in public trans port,  work can be performe d during tra vel by using ICT, which can
reduce the dis utility of travelling [Dijs t, 2001].

                                     Figure 3: Ada pted from Ha gers trand & Gra ham´s time ge ography diagra m

On a broa der scale, there are two opposite pers pec tives on the effects of telework on
s patial - ec onomic  development: diffus ion  or concentr ation . The use  of ICT
applica tions  a nd infrastructures at firs t sight ena ble firms to become  less  place  bound;

diffus ion effect.  This  means  that the physical dis t anc e to c ustome rs,  s uppliers, and
la bour  market be comes less  important for the proper functioning of firms. On the
othe r hand,  urban agglomerations, with the ir establishe d production s truc tures, la bour
s upply and physical and s ocial infras tructures  crea te externalities  that ma y dete rmine
the  location of ICT - relate d ac tivities.  Res ult is, further conce ntration. This  theoretica l
te nsion be tween diffusion and conc entra tion creates empirical ques tions concerning
s patial - ec onomic  growth.  How a nd to what extent d oes telework induce
agglomera tion or s patial diffusion of work activities?

2.2.5  I nflue nce on travel pattern

To help be tte r unde rstand the relationship be tween te lework and travel, re searche rs
have  found it useful to view tele communica tion (or ICT) and tra vel a s  alterna te modes
of communication. As me ntione d in a report by M okhta rian [2000], communica tion
ca n happe n in three main modes:

                       ·
                                Face - to - fac e, involving passenge r trans portation

                       ·
                                Through the tra nsfe r of information objec ts (a book, letter, diske tte,

                                               vide o ta pe), involving goods movement of s ome kind; or

                       ·
                                Through ICT or telecommunications (phone, fax,  e mail, internet,

                                               vide oconfere ncing etc.)

The  e ffects on trave l behaviour would be more appa rent es pec ially for tele worke rs

who s pend s ubstantial amount of the ir working time communica ting with pe ople. The

ques tion now is how far - reaching are they in using ICT to communica te?  Do they s till

prefe r face - to - face communication or the combination of various  communica tion

modes?  The  c hoice  of communication modes  is fu rthe r complicated by the use of

alterna tive  workplac es  as  pa rt of their strate gy to sa tisfy individua l a nd corpora te

demands as me ntione d ea rlie r. A study c onducted in the Netherla nds a few years  ago

has  conc luded that de velopments  of ICT may not lead to a  dec rease in total demand

for tra nsportation but c hanges  will le ad to journeys  being s pread e venly over the  day

[KPM G - BEA, 1997].

We  can se e tha t ide ntifying tra vel pa tte rns of teleworkers  is  not as straightforwa rd at

firs t s ight,  but the modes of commun ic ation c an be used as  the starting point.

Identifying groups  of teleworkers who enga ge in fre quent c ommunication during the

course of their work will provide us with the opportunity to study their tra vel

beha viour. We can furthe r se gregate these  groups in to va rious  categories: home -

bas ed, mobile - based and telece ntre - bas ed te leworkers

10   TRAIL Research School , Delft , November 2002

3  Research  Method

It is  ass ume d tha t in forthcoming ye ars, the inte gration of ICT into work activities  will
pla y inc reasing role in sha ping the new workplace geography.  The  po te ntia l c omple x
outc ome of workplace re - organisation and res ulting travel pattern warra nts  an
interpretative approach (Burrell & M organ, 1979).  There fore,  taking into account of
this philos ophica l ass umption and proje ct c ontext es tablis hed earlier (in sec t ion 2. 1),
the  following resea rch ques tions  a re formulated in orde r to fulfil the research
obje ctives :

                       ·

                                How does  telework influence the  use of workplaces?  Wha t a re the trends  with

                                               res pec t to the use of a lte rnative workplaces?  Are thes e trends  sta ble in the  long

                                               te rm?

                       ·

                                How does  tele work activities affect urban a gglome rations?  W hat are the tre nds

                                               in terms of the flow of work activities  in urba n agglomerations?  (concentration

                                               or diffusion ? )

                       ·

                                Wha t a re the derived business and c ommuting trave l patte rns of tele w orkers?

                       ·

                                Wha t are the recommenda tions  for future resea rch directions with respect to

                                               the design of future transport infrastructures?

The  researc h questions a im to exa mine  the two main effects  of te leworking (i.e.

workplace and travel effects) in the ca us al c hain (refer to section 2.2). In order to
collec t the require d evidence, an integr ated approac h  c onsisting three  phases  with
various research instruments may be applied.

For phas e 1,  a sectoral s urvey pa rtic ularly targeted on managers in the  business
s ervices  s ec tor is c onducte d. Reas ons for choosing this  s ector are  as  follows: In these
es ta blis hme nts, the number of teleworkers  is a bove a verage  as  c ompared to other
sectors [ECATT, 2000]. Also,  business trips ge nerated in this s ector are on ave rage
highe r than others  [KPM G - BEA, 1997]. Names of firms that have  already
implemente d telework programmes ca n be found in various case study publications  as
well as  from the Dutc h Te lework forum. Classification of business services  sector can
be retrie ved under NAC E c odes, whic h may include  financial interme diation,
ins urance, real es ta te age ncy, ta x, le gal,  a uditing, ma rket resea rch and business
cons ulting activities [NACE, 2002].

Manage rs who are involved in implementing telework in their res pective
organisa tions  will be requested to fill in a s urvey que stionnaire.  The s urvey
ques tionnaire  will enable us to pick up qualified te leworkers  (as  defined in proje ct
propos al) for further investigation.  Therefore, questions  as ked would yield da ta s uch
as  the type of te lew ork being practised, the use of alternative workplac es and the
s tability of tele work prac tic es  in their organisations. In order to s tudy the  effects of
te lework on urban a gglome ration, we nee d to make a dis tinction betwee n urban and
non - urban regions. This  will e nable  us to identify whethe r work ac tivities are moving
away or remain c oncentrate d in existing agglomerations. Although there a re various
criteria (such as  economic,  s ocial,  menta l or morphologica l) in de termining

urbanisa tion,  we  will adopt the mo st mode rn a pproach base d on ^networking~. This

approach is followe d by the official spatial planning policy in the Ne therlands. He re, a

typical ^urban c oncentration zones ~ (UCZ) e merge when a threshold value is  set for

intens ity of the rela tions hips be twee n urba n functions  such as  c ommuting,  use  of

urban facilities, recre ation etc. For this  s tudy, we  will focus  particularly on the UCZs

of Randstad.  This  region has  high trans port relevanc e beca use  of its c hronic traffic

conge stion problems.  In addition, bus i ness  travellers  travelling around this  region may

provide  us  with clues on how c onges tion ca n be  a voided through intellige nt use of

workplaces and tra vel choices.

For pha se  2,  trave l diary s urveys  a re conducted on tele worke rs who a re being

ide ntified earl ie r from the sectoral survey (phase 1).  Depe nding on the type  of

te lework being practis ed, the sele cte d group of t ele worke rs will be asked to fill in a

one - week tra vel dia ry. This would reve al the  actua l business and c ommuting trave l

patterns as well as th e workplace a nd residential loca tions of the workers.

In addition,  the workplace  a nd residential locations  of workers  c an be ma pped into

separa te cases a ccording to three  geographical distinctions. For example,  in case A,

the  employer premises and employe e homes  are both located in UCZs  of Rands tad.  In

this case,  three  pote ntial sets of travel patterns can be c olle cte d from three categories

of tele worke rs. (I.e. home - based, mobile - based, and ce ntre - based).

                                                                                                                 Figure 4: Sub - cases with geographical distincti ons

Tra vel diaries  as  compared to othe r me thods  (such as s ta ted prefere nce methods)

provide  a more acc urate  and robust method of data c ollection although a lot of time is

required to fill in the travel diary and may produce  a lower respond rate. Therefor e,  it

is our inte ntion tha t the  travel diaries  do not take  more tha n a  week´s  da ta as

noticea ble de gradation of da ta qua lity may occur due to res pondent attrition and

fatigue.

14   TRAIL Research School , Delft , November 2002

Referen ces

Button, K., S.  Ta ylor (2002),  Linking tele communica tions a nd tra nsportation, The
ma cro simplicity and micro c omple xity. George  Mas on Unive rsity.

Burrell, G, G. Morga n, (1979), Sociologica l paradigms  and organisational ana lysis,
eleme nts of the sociology of c orporate life, Heinema nn, pp 3, 22

DT - TM , (1995), Collective agre eme nt No.  3 from October 10
th

, 1995 betwee n

Deuts che  Telekom AG and Ge rman pos ta l workers union.  http://www.dpg -
hv. de/englis h/agree_telehomework.html

Limburg,  D., (2002), Making te lework a reality,  a method for introducing a new way
of working into an organisa tio n, pp 277. Twente unive rsity press, ISBN: 9036517362

Dijst,  M.,  (2001),  ICTs  and a ccessibility, a n ac tion space pers pective on the impac t of
new information and communication technologies,  6
th

 NECTAR conference,

Hels inki., pp 13, Utrecht university, Nethe rla nds.

Ec att, (2000), Benchmarking progress  on new ways  of working a nd ne w forms  of
bus iness ac ross Europe, pp 23, Eca tt fina l report 2000,EU - IST programme.

Hägers tra nd, (1970), What About People in Re gional Re gional Papers of the  Regional

Scie nce Ass oc iation, 24: 7 - 21.

KPM G - BEA, (1997),  The influenc e of informa tion s ociety on tra ffic a nd
tra nsportation, Final report commissioned by AVV trans port research centre, M inis try
of trans port, public worke rs and water ma nagement, ISBN 903693603.

KPM G - BEA, (199 7), De invloed van de informa tie maa tschappij op verke er e n
vervoe r, het zake lijk ve rkeer, Adviesdienst verkeer en vervoe r, pp 33.

KPN,  (2000), Colle ctive a greement KPN 2000,  KPN c ommunications s ervices,
www.tele work - mirti. org/dbdocs/kpn2000.doc

Le euw, A. C.J. (1990) Een boekje over bedrijfs kundige methodologie; mana geme nt
van onderzoe k. Assen Van Gorcum 180 blz..

M &I Partners, Weerder, P, L.W.L. Simonse, B.J. va n den Hooff,  (1999),

Haalbaar heidss tudie Fileve rdunnings plan. M&I Pa rtners

M okhtarian, P., (1998), Beyond tele - s ubstitution: A broa der empirical look at
communic ation impacts. California PATH working pape r, UCB - ITS - PWP - 98 - 33.

M okhtarian, P. (2000), ^Mille nnium paper~,  A1C08: Committ ee  on
te lec ommunications and tra vel behaviour, TRB.

Nace, (2002),  Draft e xplanatory notes  for NACE Rev. 1.1,  Doc.c lass /00/07. 6,

Euros ta t.

Workpl ace and travel  effects from t eleworking  15

Salomon, I., (1998), Technologica l c hange and s ocial forecasting: the c ase of

te lec ommuting as  a trave l substitute, Tra nsport Researc h Part C 6 (1998) pp 17 - 45.

Pergamon.

TRG, (2002),  Telematics  Intelligenc e Report -  a case for tele matics, J uly 12, 2002,

www.tele maticsresearch.com

Vilhe lms on, B.  E.  Thulin, (2000), Is  regular work a t fixe d places  fading away?  The

deve lopme nt of ICT - based a nd travel - based modes  of work in Sweden,  Environment

and Planning A., vol. 33, pp 1015 - 1029.

Za havi,  Y.,  (1979), Travel over time, Re port PL - 79 - 004, FHWA, U. S.  depa rtme nt of

tra nspor ta tion 1979.