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Activity Spaces, Biographies, Social Networks

and their Welfare Gains and Externalities:

Some hypotheses and empirical results Rizetee,

Abstract

The repeated interactions and exchanges in formal and informal networks, e.g. family, firms,
associations, friendship circles, regulars of a bar, are central to our daily life. There is no
reason to assume that the geography of the members of the networks, to which one belongs,
has not been affected by the seminal drop in transport and telecommunication costs since
1950. The article will develop a conceptualisation of the dynamics of the interaction between
the geographies of the social networks and of activity space growth. Against this background
more detailed, testable hypotheses about the change of the geographies, of the contact
intensity distributions and numbers of contacts will be derived. The hypotheses will be
illustrated with results from a number of surveys, in which first attempts have been
undertaken to obtain the necessary data to test the hypotheses. The final section will discuss

the impact of the hypotheses, if found to be true, on both transport modelling and transport

policy.

A Small World



The literatures on urban sprawl (see e.g. Axhausen, 2000 for a review), or globalisation (e.g.
Friedman, 2005 or Taylor, 2004) take today’s historically low generalised costs of travel
either as given, or see it as something surprising. Neither attitude is helpful, if one wants to
understand the social impact of this seminal change and the related changes in travel
behaviour. The investment in transport infrastructures and in the rolling stock exploiting their
possibilities is a necessary part of the modernisation and industrialisation of first the North-
Atlantic societies and today the world (See Axhausen, 2005 for the argument). The purpose
of this article is not macro-sociological, but micro-sociological and will therefore not explore
the links between market size, productivity growth and real incomes or between generalised
cost of transport, food availability and population growth (see Sen, 1983). It wants to explore
a set of linked hypotheses about activity space as the result of the structure and geography
of a traveller’s social network. It should be pointed out that these hypotheses should be taken
as the starting points for yet to be undertaken empirical work. The evidence, which | can
adduce here, is based on very small samples, incomplete, often from questions smuggled
into other surveys.

The accelerated shrinking of distance through infrastructure additions allowing ever
increasing sustained speeds has now been going on for two hundred years (see Gribler,
1992 and 1998 for period since 1800, but Spufford, 2002 or de Vries and van der Woude,
1997 for earlier periods). Canals, pike roads, then the inter-urban and urban railways were
the main investments during the 19" century. These infrastructures lowered transport costs
already very considerably, but for many travellers and much daily traffic this early
motorisation remained irrelevant, as the vehicle costs remained too high relative to many
incomes. The nickel — fares of late 19" US local public transport and then the cheap and
reliable car liberated the urban travellers from their dependence on their feet. Figure 1
illustrates this for post-war Switzerland using time-scaled maps (see Scherer, 2004 for the
creation of the maps; Frohlich and Axhausen, 2005 for network models employed). The
maps, in which distances indicate travel time, show that the country has essentially been

more than halved in size, which is even more important when one considers that the



motorisation rate went from 31 for 1000 inhabitants in 1950 to 492 in 2000 (Widmer and
Meister, 2005). While the costs for the usage of cars have stagnated during the last decades
(Abay, 2000 for Switzerland and Rhode and Strumpf, 2003 for the USA), the quality adjusted
purchase costs continue to decline, as shown in Figure 2. The even more dramatic drop in
the costs of telecommunication (Figure 3) is in line with the developments in physical
transport. Zero marginal cost local calls are becoming the rule worldwide; zero marginal cost
long-distance calls are becoming available through voice-over-IP technology (See for
example www.skype.com).

Figure 1 here

The impact of this small world or better cheap world in generalised cost terms, on the
structure of the social networks of the travellers and their daily life will be discussed in the
following section. The “small world” issue discussed since Milgram’s initial paper (1967) in for
example Travers and Milgram, 1969; Watts, 1999; Barabasi, 2002 or Dodds, Muhamad and
Watts, 2002 will be left aside as an essentially academic exercise.! Structure means here not
only the topology of the network (Wasserman and Faust, 1994), but also its geography. The
topology describes in a link/node notation which persons in an environment are linked to the
others. A unidirectional link exists if a certain minimum flow of resources can be observed
over a defined period from one person to a certain other person. The corresponding reverse
link exists normally, but not necessarily, as well. The resources can be classified according
to type, as for example money, labour, attention, social recognition, emotional support, time
for a particular joint activity. It is assumed that the volume of flow across types, but also the

breadth of the types involved is a measure of the strengths of the link.

Figures 2 and 3 here

The relative strengths of the flows between a pair of persons can be interpreted as a

measure of their relative power. The analysis of the management of these links in the pursuit



of daily life, medium-term projects and life goals is a core subject of micro-sociological
enquiry (See for example Goffman, 1959; Fehr and Fischbacher, 2004 or Fehr and Gachter,
2000; Grieco, 1996 for discussions of such central topics as management of self, fairness
and reciprocity, local trust and household resource management).

The social science literature on social networks (e.g. Wellman, 1996; 1999a, b, 2000, 2001;
Moore and Brown, 1970; Hampton and Wellman, 2001, 2003; Haythornwaite and Wellman,
1998; Freeman, 2000; Burt, 2000b and 2001) tends to ignore or aggregate space, so that the
information about the relative locations of the actors and therefore their travel and
communication costs is lost. This geography of the relative locations and the associated
costs of travel and communication is the focus of the interest here. The assumption is that
effective changes in the geography of costs and locations will impact both travel and social
patterns profoundly. The geography of the members of the traveller's social networks
together with the geography of the relevant activity locations determines the amount and
style of travel. Just consider that most leisure travel, which now makes up the relative
majority of all trips in Switzerland for example, involves travelling with and meeting others.
See Figure 4 for mean number of household and non-household members travelling with the
250 respondents over a 6-week reporting period (Axhausen, Lochl, Schlich, Buhl and
Widmer, forthcoming describe the survey in detail). This implies that the locations will reflect
the joint preferences of the group, potentially living at dispersed locations.

For the individual any system-wide change runs in parallel with his/her personal
development. His/her mobility biography of intertwined changes in home, education and work
locations and availability, ownership of mobility tools (licences, cycles, motorcycles, cars,
season tickets and public transport discount cars) and social networks will reflect those
changes, but also modulate it according to personal needs (for an example emphasizing
network geographies see Blinde and Schlich, 2002). In the interpretation of empirical results
one should keep this in mind.

This double understanding of structure creates a problem in the use of the words: dense and

density, which can refer to both the spatial density (number of objects per area), as well as to



the density of linkage in a social network (number of links originating from a person per
person). To avoid confusion, this paper will use the opposites “loose, tight” to describe the
patterns of linkage, while the pair “sparse, dense” will refer to the spatial density.

In principle one cannot divide the total network linking humans at any one time: still, in
everyday practice persons will treat their total network, as if it divides into separate networks
based on their common activities, their genesis, their common awareness of each others,
their permissible questions and demands, their solidarities.

The article will be structured as follows. In the next section, it will discuss the problem of how
to measure the size and spread of the social network geographies and of daily life in an
efficient and parsimonious way, so that change or difference can be captured. The main
section will propose and discuss the set of hypotheses. Finally the paper will summarize the
hypotheses by embedding them in a simple model of personal resource allocation and by

offering a research programme.

Figure 4 here

Measuring the Network Geographies and Activity Spaces

The main static elements of the geography of a social network are the home locations of its
membership, while the dynamic elements of its activity space are the locations where some
or all members meet. If the network is defined through joint association with an organisation,
such as a firm, or club, then the seat of this organisation could be counted among the static
elements of the geography. Given the range of networks and the increasing fluidity of their
static elements, such as the workplace, it seems preferable not do so. Maps showing the
locations of the homes or joint activities are very useful, but while the analyst can detect
patterns quickly these patterns need to be reduced to a small set of indicators, which can
compared between networks, traced over time and modelled. Schénfelder and Axhausen,
2003a, b, suggest a series of such measures for individual activity spaces. The confidence

ellipse, the two-dimensional generalisation of the confidence interval, is the easiest to



compute of the proposed measures®. As a parametric approach (fixed geometrical form), it
will overestimate the size of the geography, in particular, if one chooses a point other then
the weighted mean of the locations as its centre. Still, they show that it is strongly correlated
with more complex approaches, which seem therefore to be redundant. Figure 5 shows the
home locations of the significant contacts of a person interviewed by Ohnmacht (2004), as
part of an on-going study on travel, biographies and social networks in Zurich. It also shows
the 95% confidence ellipse around the mean home location over the life-course of the
respondent. The ellipse captures both the spread and the orientation of the network
geography. The ellipse seems therefore an appropriate measure for network work

geographies in the first instance; especially given its ease of computation.

Figure 5 here

The usefulness of this approach for the tracing of change is visible in Figure 6. Here the
confidence ellipse is used to describe the in-commuter sheds of the ten largest Swiss cities
for each decade since 1970. Their growth over the last three decades, but also their change

in orientation becomes clearly visible.

Figure 6 here

These two examples demonstrate that one can make useful statements about the size of a
social network geography, which are based on the spread of the relevant locations. This is
important, as the even simpler measures based on the distributions of the distances between
the individual and its contacts, such as the mean or median, do not contain information about

the spread of the locations.

! The confidence interval is that part of the real numbers, which will include the true, population mean
value with a specified confidence and its calculated using the mean and variance of the sample at
hand. For normally distributed values it will also contain 95% of the values of the population.



Hypotheses
The hypotheses and their collaries will address in turn the size of network geographies, the
number of contacts and networks, their structure and finally the expected impacts on travel
behaviour and welfare.
The first hypothesis is:
[1] The size of the social network geography is inversely proportional to the generalised

costs of travel and communication
Individuals use decreases in generalised costs to meet and retain contacts living further
away. It is well known that travellers adjust their travel distances in response to system
improvements. See for example Cervero and Hansen, 2000 or Frohlich, 2003 for evidence
from models of induced demand or Schafer and Victor, 2000; Zahavi and Talvitie, 1980 on
the constant travel time budget hypothesis. These increased distances imply also social
contacts at increasing distances given the importance of visiting friends, family and
colleagues among all travel, which is borne out by the fact that the share of leisure and
business trips increases with increasing trip distance.
A corollary of this hypothesis is that

[1.1] social contacts should become more selective,
as persons can choose among a larger number of possible contacts available within the
same generalised cost isoline, i.e. the homophily of most social networks. There is no need
anymore to socialise with spatial neighbours. This is consistent with the generally observed
trend to individualisation (Giddens, 1984 or Beck, 1986), which implies more specialised
patterns of exchange and social matching. A further corollary is that

[1.2] the mobile phone increases social selectivity
by making it more difficult to meet persons without prior coordination, as persons are less
likely to be reliably in certain places at certain times.
A third corollary is, that

[1.3] the spatial density of contacts falls with decreasing generalised costs of travel.

as the result of the first two suggestions.



The second hypothesis is:
[2] The number of contacts individuals maintain is inversely proportional to the generalised
costs of travel and communication
As defined above, a social network link only exists if there is a certain volume of exchange
between the two sides. As the basic exchange of information, gossip and therefore attention
becomes more affordable, one would expect that individuals do not drop contacts, but
maintain them using the available telecommunication channels, but also using the
possibilities to multiply messages nearly freely employing for example the cc — line of the
email system, a professional mailing list, or xerox copies of newsletters. See also Burt,
2000a.
On the other side it is unlikely that the ability to co-ordinate a network grows at the same rate
as the exponentially growing number of potential interactions within a growing network, one
would therefore expect as a corollary, that
[2.1] Individuals will belong to more networks as the number of active contacts grows
This is consistent with Dunbar’s (1992) suggestion that membership of social groups
(networks) have upper limits, as they splinter when the time needed for the social grooming
essential for its coherence becomes prohibitive. It is also consistent with the group size
scaling laws proposed in Zhou, Sornette, Hill and Dunbar (2005).
The distribution of the increasing number of contacts in an increasing number of networks
can be accommodated by different topologies, in particular with different link densities
(counting here links between the same persons separately, if they arise from different
contexts and networks, such as work, church, sport club, card playing round). Given the
implied co-ordination effort, one would expect with the third hypothesis:
[3] The probability of being linked to a member of one’s network through multiple networks
increases with the spatial density of one’s contacts
This drop in the spatial social (network) density should reduce the casual social supervision
of the local environment, as it contains fewer known and therefore significant others. Jane

Jacob’s (1961) “eyes on street” disappear for lack of interest. See Watts and Strogatz, 1998;



Newman, 2001 or Girvan and Newman, 2002 for empirical measurement of such clustering
in non-localised professional contexts.

Even with longer life spans and lower average working hours the 24 hour time constraint
remains in the short-run and therefore as a limitation on individuals in the management of
their social networks through the allocation of time and other resources; implicitly time for
those dependent on their wages. While the absolute size of the number of social contacts
has received substantial attention (see example Pool and Kochen, 1978; Bernard, Johnsen,
Killworth and Robinson (1987); Grierson, Smith and Wain (2003); Van Tilburg (1995);
McCarty, Bernard, Killworth, Shelley and Johnsen (1997) or Zheng, Salganikz and Gelman
(2005)), the distribution of the effort among these contacts seems to have received less
attention. From a transport perspective this information is crucial, as it is correlated with the
likelihood of travel. While time budget studies could be designed to provide such information,
they presently do not, as they neither identify individuals contacted, visited or spoken to nor
cover enough days for a reliable estimate. Indirect measures, such as visiting frequency by
type of contact, provide some insight, but they omit detailed information about other forms of
contact. The person survey of 2003 Thurgau diary asked the respondents to nominate up to
5 relatives and up to 5 other important contacts and to specify both the meeting frequency
and their home location. Using the crow-fly distance between the home locations of the
respondents and their contacts one can estimate the effort by approximating it with the
distance travelled (Figure 7) and the distribution of total effort, here for the sample as a whole
(Figure 8). See Licoppe and Smoreda, 2005 for the amount of phoning before and after a
move or Axhausen, Frei and Ohnmacht, 2006 for the market shares of face-to-face
meetings, phone, SMS and email contact as a function of distance.

It is likely that not only the distribution of this crude proxy is left skewed, but also the true
distribution of effort among the social contacts, in particular if one considers, that the
household members are missing in this data set. Hypothesis four is:

[4] The distribution of effort on non-household members will become more left skewed as

the spatial social network density decreases



A socially tightly knit local environment provides a large amount of information about contacts
and contacts of contacts. It affords the opportunity to meet others without scheduling the
meeting, as one knows where one is likely to meet another person, quite independently of
random meetings, which will also occur more frequently when using the same small and
shared environment. This density of information means that the other often does not need to
explain much to sketch a situation or problem. This information externality is lost when the
local social tightness is reduced and requires contacts to spend more time on updating the
other about everyday details, which form the background of any larger issue. Together with
the stronger selectivity mentioned above, it is likely that most persons will reallocate time and
resources to maintain a certain quality of interaction with their most important contacts
leading to the stipulated shift. The lower costs involved in maintaining contacts with the lower

ranked contacts supports this shift as well.

Figure 7 here

In a spatially dense and therefore strongly overlapping set of social networks it is likely that
members know about the contacts of their contacts, even if these are not part of their own
social network. The stipulated shift in the distribution of effort and in the local density leads
therefore to hypothesis five:
[5] The knowledge about the contacts of contacts in a social network is proportional to the
generalised costs of travel and communication
This change, if true, has the externality, that the efficiency of the network to spread
information, gossip or rumour locally is reduced. It has also the corollary, that
[5.1] The distance decay of the social supervision is less steep in spatially looser sets
of networks
If a set of social networks is spatially well defined, then its members know when they have
left its territory, left the range of supervision. The “dirty weekend in Brighton” reflected that

distance in Victorian Britain. If sets of networks are spatially less well defined, and more

10



spread out, the chance increases to meet a friend of a friend, of whom one had not been
aware, further away from home. This should be true not only in the spatial sense, but also in

the sense of social distance.

Figure 8 here

Social milieus reinforce this effect. Social milieu can be understood as the voluntary
recreation of the large world of high generalised costs of travel through understood sets of
meeting points and common events. The type, style and combinations of meeting points and
common events differ between milieus; e.g. university professors of a discipline will have for
example joint conferences, preferred institutions for sabbaticals, typical clients and derived
from these locations for other professional and informal meetings (holiday locations around
conference locations; restaurants around the offices of important clients, etc.). This is
reinforced through the common preference for non-professional activities given an often
shared habitus in Bourdieu’s (1984) sense. As a person belonging to a milieu is likely to
frequent these common meeting points anywhere it finds itself, the likelihood increases for
the person that he/she will and can connect with friends of friends, or formulated negatively
reports about behaviour away from home will reach home quickly. The mobile phone
reinforces this through its recreation of a common locality through the web of SMS, chat and
talk.

The mobile phone (Geser, 2005) makes milieus (social networks) without fixed locations and
events possible, as the coordination can be achieved on the move. The substantial and
sophisticated coordination performances around recent anti-globalisation events are good
examples of these possibilities.

These structures of encounterability, 2 of who is likely to be where, when, with whom, are
known or can be identified using established clues for different milieus, in particular if they
have formed into defined subcultures, such as those around religious affiliation, political

belief, diasporas or sexual orientation. Modern creations, such as alumni networks, fan clubs,
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etc., add these structures of predictability in a world, which appears locally socially
unstructured.

In addition, such structures are constructed for further subgroups of the population through
their joint scheduling necessities or infrastructure use: think of parents of a particular type or
aspiration congregating at the end of the school day at the relevant school; consider the
commuters’ time-space paths bundled into the same train and carriage through the railway
timetable for a specific origin and destination.

If social network geographies and social network structures behave as stipulated in the
hypotheses and collaries discussed above, then this should have impacts on travel
behaviour, the level of local trust and the welfare of the individuals. The increased
geographies require more travel in terms of miles or kilometres travelled, as personal
meetings remain essential to the coherence and development of a network for the time being
(Urry, 2000 and 2003). The distances involved for these meetings will sustain a demand for
high-speed travel, which in turn can become more efficient exploiting economies of scale and
scope; here larger airplanes and more routes/lines. Furthermore, the social network
geography is linked to the activity space, i.e. the geography of daily travel, in the sixth
hypothesis:

[6] The activity space of an individual is proportional to its social network geography

The action space, i.e. the geography of locations known to a person, will grow even faster, as
the increasing spatial spread and increasing number of contacts will combine to raise
awareness of yet not visited locations. This trend is overlaid with the aging of the individual,
who is accumulating information over his/her lifetime. The attitudes towards travel,
communication and openness towards others and other things (variety seeking) are formed
during the childhood and youth of an individual. We would expect therefore correlations
between the activity space and social network geographies between generations. This is an
additional effect beyond the part of the social network an individual inherits from his or her
parents.

Finally, while the action space continues to grow (Hypothesis seven),

12



[7a] The size of the local activity space of an individual stabilises after an initial exploration.
[7b] The size of the total activity space will grow in line with the growth of social network
geographies over longer periods.
New locations will tend to be further away from the home location than previously visited
locations, as likelihood of finding a new location is larger outside the existing range. Their
small share of all locations shifts the footprint from month to month. Still, there should be an
equilibrium size, when the rate of turnover and change inside the activity space produces
enough new locations to satisfy the variety seeking of the individual. The size of the total
activity space will grow in line with the growth of social network geographies over longer
periods.
The reduction in the number of interested “eyes on the street” and the reduction in the local
tightness of network links should result in increased feelings of insecurity, independent of the
actual number of crimes. The environment becomes increasingly socially empty and
therefore less trustworthy (see Seligman, 2000 for the problem of social trust). Localised
anomie in a society which is still well integrated at larger scales should become more
frequent (Franzen, 2000). (See Axhausen, 2000 for a review of the recent critique of
suburbanisation, which is partially based on these fears).
This contrast between the local and non-local comes to the fore in times of crisis, whether for
serious cases such as illness or accidents, supervision of children or elderly relatives, but
also for trivial cases, such as the care of potted plants or the emptying of a letter box during a
prolonged absence. Hypothesis eight is, that
[8] The reliance on commercial or publicly funded personal services increases
proportionally with the geography of social networks
as services traditionally traded or undertaken in local social networks cannot be secured
anymore due to the lower densities of contacts. The commercialisation of such services
produces different patterns of stress for their users, as a) time gets traded against money,
which needs to be earned (see Becker, 1976), and b) as some form of supervision is still

required due to the possible unreliability or incompetence of such services.
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Finally, the social selectivity possible in a world of cheap travel and telecommunication
should result in social more homogenous networks (See also the review of McPherson,
Smith-Lovin and Cook, 2001). These in turn should become more productive for their
members (See Galor and Weil, 2000 for the economic success inherent in specialisation and
increases in the economies of scale). The balance between social and psychological
challenge and reinforcement can be set by each individual through the range of networks to
which it belongs. Those networks, which are not constructed according to such
Wahlverwandschaften (elective affinities), i.e. family, and less so work, church, profession,
should become less important and come under increasing stress. All told, hypothesis nine is,
that on balance
[9] the welfare of the individuals should increase inversely proportional to the generalised
costs of travel
as they have more control over their social context, even accounting for the costs identified
above. One question though is how the costs of the local anomie are distributed between
different strata of the population. The world of low generalised travel costs still favours the
wealthier, which can respond easier to unwelcome change through the exercise of their exit
option. The strength of the local organised voice option in the pursuit of the management,
redirection or reversal of such change is likely to be weaker as a result. Equally, the number
of weak ties in Granovetter's (1973) sense is likely to be reduced for persons who are
relatively more bound to the locality. While much of the factual information formerly brokered
by the weak ties can be found today in electronic forms, the essential qualitative assessment

of the information and the sponsorship available from the weak ties is reduced.

A Qualitative Model of Social Networks and Activity Space

The hypotheses suggested above stand alone and are not linked to other choices an
individual makes. Ignoring the biographical dimension, Figure 9 suggests a quasi-static
model linking individual choices to the size of individual activity space and the structure and

geography of the personal social networks. It indicates the sign of the elasticities (rule of
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proportionality), but not their size. Microeconomic theory suggests that the individual can
increase his wages by specialization or by increasing the number of hours worked.
Investment into the level of specialization through education and further training is deemed to
be the better long term strategy, which is not only adopted by individual families, but also as
national policy by most countries around the world. A condition for successful specialization
is that the labour market has to be large enough to offer a relevant post or posts. From an
individual’s point of view specialisation requires more often than not either migration or long
commutes, which in turn are easier if the generalised costs of travel and communication are

small.

Figure 9 here

While all consumer goods are elastic with respect to income and wages, the model focuses
on those important for travel behaviour. Increases in wages do encourage out of home
activity, as does the division of labour inherent in specialisation, even if these effects will be
small with respect to the number of trips undertaken. The income elasticities of housing
consumption and fleet comfort are known to be substantial (see for example Rumley, 1984;
Hanly, Dargay and Goodwin, 2002; Fogel, 2002; Barker, 2003 or Barot and Yang, 2002). The
central point about the vehicle fleet or more generally the set of mobility tools (cycle,
motorcycle, car, SUV, season ticket, public transport season tickets — transit passes), which
a person acquires, is that lump sum payments are exchanged for lower variable costs. A
private car allows the owner to avoid the lower speed and lower flexibility of public transport
or the higher variable cost of a taxi ride. All public transport rides are free (at the point of use)
for the season ticket holder.

The willingness to pay for lower travel times, better higher speeds, more comfort and more
reliability are known to be elastic to income (see for example Kénig, Abay and Axhausen,
2004 or Fosgerau, 2005), which increases the generalised costs of travel under ceteris

paribus conditions. The same is generally also true for increased housing consumption, as
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this normally requires locations further from the denser parts of an urbanised area. Still,
unless collective choices keep capacities or slots for movement very tight, one would expect
that in sum the individual is able to lower the generalised costs of travel, which implicitly
increases its wages (See Cervero and Hanson (2002) or Levinson and Karamalaputi (2003)
for highway network supply elasticities)

The model in its lower right hand side then summarises the hypotheses discussed above,

while removing some detail for clarity. This detail is added in Figure 10.

Figure 10 here

It is interesting to note that the growth in vehicle kilometres driven is sustained through three
mechanisms as long as real incomes rise: increased fleet comfort, increased housing
consumption, lower generalised costs of travel and increased activity spaces, such as those
shown in Figure 6. The monetary and social investment in these areas makes it likely that the
process is not easy to reverse once under way. A hystersis like pattern is likely to emerge
due to the social capital inherent in the networks, such as common understandings, trained
ability for successful joint performance, co-evolution of skills or joint history (See also Lin,
2001; Sobel, 2002; Grieco, 1988). In such a patterns the path taken during the phase of

falling generalised costs will not be the same as the path, if the costs should increase again.

Having assumed throughout, that the observed and stipulated processes go hand in hand
with increased levels of personal welfare, the model also explains the on-going dissolution of
the local social coherence typical for a world of high generalised costs of travel and
communications. In that world individuals were linked to each other through multiple contexts
and were likely to meet each other regularly — planned or by chance (Tonnies, 1887 — reprint
1935). The last decades can only be described as a flight from this environment for most
people (Putnam, 1999), who seem on average to prefer a spatially less tight social

environment. Still, some groups never wanted to leave, such as orthodox Jews tied to their
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synagogue or the Amish tied to their community by the refusal to use cars; other people want
to recreate it in parts by buying into gated communities (Low, 2003 or Blakely and Snyders,
1997) or new urbanist environments, which help to identify others with the wish to live a more
local life; some people were not able to leave, as they did not have and still do not have the
resources to do so. Manifold problems arise for the last type of people, as they have to live in
a small world, when the rest of the world assumes that it is a large world, which is driven by
the processes alluded in the introduction: market growth through specialisation, economies

of scale and growing markets.

Research questions

The qualitative models and the hypotheses formulated above form a research programme as
many of the stipulated links and effects have not been empirically demonstrated yet. There
are three areas of urgent work at this point: solving the measurement problems, estimating
the behavioural elasticities and understanding the links between social welfare, localised
anomie and the size of the activity spaces.

There are various approaches to obtain a complete or nearly complete view of the set of
contacts of an individual. Diaries can be supplemented by personal telephone books, email
directories, telephone bills, photo albums, year books, rosters of the clubs and associations,
internal phone books of employers etc. In addition, various tests based on name recognition
can be constructed. While such work is challenging enough, the real challenge is the
reconstruction of past patterns, as the persons need to remember where their contacts lived
at a particular time.

Current surveys show that respondents in face-to-face interviews are willing and able to
reconstruct their mobility biography and their network of important contacts over time (See
Ohnmacht, 2004 and ongoing work at Lancaster with respondent which were recruited using
a substantial incentive payment (75 SFr (50 €) or 20 £). A recent paper-and-pencil survey
involving a complex matrix representation of time and items (homes, workplaces, mobility

tools) resulted in good quality responses, but a low response rate (Axhausen, Frei and
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Ohnmacht, 2006). In neither case have the answers of the respondents’ been validated
independently using official records or third parties.

This issue of validation is even more important for retrospective answers, as few people will
have retained their address books over the years. The switch to electronic data bases makes
such personal record keeping even less likely in the future.

One central research area is therefore the development of reliable and cost-efficient methods
to record and reconstruct the social network geographies. Validation of the respondents’
answers through either official or written records or snowball sampling of the identified
contacts will need to be explored.

The available methods for tracing the daily activity space, diaries, but in particular satellite
positioning systems and mobile phone records are proven, even if in need of fine tuning.
Here the issue is the reconstruction of past activity spaces from respondents’ recollections.
There is a need to test new approaches, as current efforts using a small number of
supposedly key locations have not been successful so far.

The models and the hypotheses above suggest the behavioural system responds to changes
in the structure of the generalised costs. Some of these elasticities are known (for some
countries), but many are not, in particular those concerning the structure and geographies of
the social networks and linked with them of the activity spaces. While these estimates would
be interesting in their own right, they are especially important for transport policy making.
Much of the policy discussion in transport is focusing on increasing the generalised costs of
travel in line with the external costs of travel and sometimes beyond. If the hypotheses
presented here are correct, it is unlikely that the adjustment of the individuals will be fast due
to the investment into the contacts behind the travel, nor politically easy to achieve.

The article has also suggested a further externality of the new social network geographies:
localised anomie due to an under-critical local social network tightness. Transport
researchers have addressed this issue obliquely through their interest in the feeling of
personal safety while walking, especially to and from public transport stops. In the transport

and regional planning literature studies have not linked their results to the local social
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network structures. The measurement problem is substantial as both the feeling of safety
under different conditions and the local social network tightness have to be established. If the
link can be established, then the question remains, if this externality should be addressed
socially and if so how, or if the personal responses of exit (moving away) and individual
protection (fortifying the residence and the use of motorised personal and protected spaces
(cars)) are appropriate. See Brook and Durlauf, 2001 or Durlauf and Cohen-Cole, 2004 for
the difficulties of model estimation, when social structure is endogenous to the issue at hand.
In this context one could make use of recent work on the general happiness of a population
to see, if some of the variation of the level of happiness can be explained by the structure
and geographies of the social networks (see for example Stutzer and Frey, 2004 or Frey and
Stutzer, 2001). Making this link would allow us to see, if continuing private and social

investment in lower generalised cost of travel do indeed increase the social welfare further.

6 Policy issues and ideas: A brief coda

This paper is not about the policy. Still, a number of ideas and issues should be briefly
restated and highlighted here. If the set of hypotheses outlined above are true, then one
would have to rethink the policy imperative of improving accessibility, connectivity and
(physical and social) mobility. This is seen as a panacea for the reduction of spatial
inequalities, e.g. between peripheral and central regions of a country or Europe, for the
reduction of spatially concentrated social exclusion, for the revitalisation of economically
depressed areas. These potential gains would have to be weighed against possible
increases in localised anomie, the lack of trust in the immediate environment of other fully,
but non-locally socially integrated populations. This externality would have to be added to the
usual set of environmental and economic externalities arising from generally inappropriately
priced infrastructure used. Here, the costs incurred by the population to protect themselves
against perceived threats or to purchase services formally provided informally among

neighbours, are actually more easily measurable then the environmental costs of traffic.
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Notes

1 The enormous attrition rates of the ‘small world’ experiment reported in Dodds,
Muhamad and Watts, 2002 raise the question, if and if so, how quickly information will
spread in such networks (See Huberman and Adamic, 2005 for a review of this issue).

2 Margaret Grieco suggested this concept during discussions in the course of the Dft-
funded project ‘Social networks and future mobilities: “Meetings” in the twenty-first

century’.
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Figure 1 Road travel time - scaled mapping of Switzerland (same scale)

1950 2000
7 _‘J'-llﬂl* .?iﬂ' N
PR TS
s Mg Camah
(A e e ATHTERIR SR I
T B SR
-4‘!"'-55‘9!!!-““}?@%&?&.11‘ R TR S
R T\ TR e
RS RN jSey ey BEE
5 W'lﬂ%.‘l\!ﬂl “\}\\' N\ A
.:;:: : ‘.‘ T ; ! ‘\.- g..- =
ll!!\\ﬁ - g

1 Sunde

A7
S
—

P s
A5
875
s
=
| 0
I
Wi

Maps: Scherer (2004) and later revisions

Figure 2 Quality adjusted 2004 purchase prices for private cars 1906—-2004
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Data: Frei (2005) for Switzerland 1950-2004; Raff and Trajtenberg (1985) for the USA,

1906-1940. The Swiss time series is very likely underestimating the drop in the quality

adjusted prices since 1985, as appropriate time series data on vehicle electronics were not

available for analysis.

Figure 3 Real costs of US interstate and international telephone calls 1930-2000
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Figure 4 Mean number of persons travelling with the respondents of the 2003

Thurgau six-week travel diary survey by trip purpose
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Figure 5 Example of an geography of the friendship network
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Source: Ohnmacht, 2004 (Person 4); 95% confidence ellipse is calculated around the mean

x and y co-ordinates of the home locations of the respondent over her life course.

Figure 6 In-commuter-shed of the 10 largest Swiss cities since 1970
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Adapted from Botte, 2003.

Figure 7 Median distance between home locations by type of relationship and

frequency of visit (2003 Thurgau survey)
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Note that ‘Kollege’ in Swiss-German is a term covering everybody from workmate,
schoolmate, fellow member of a sports clubs, fellow soldier to somebody who is more than
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frequency of rare events.

Figure 8 Distribution of total effort by category of effort (kilometres travelled per

year) in the 2003 Thurgau survey
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Figure 9 Expanded qualitative model of social networks and activity space
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k: Generalised costs of travel (and communication); pkm: Personal km; vkm: Vehicle km;

vits: Value of travel time savings; fleet comfort: number and standard of the personal mobility

tools, i.e. cycles, cars, trucks and public transport season tickets;
The circles indicate the sign of the assumed elasticity or proportionality (plus = positive,

proportional; minus = negative, inversely proportional)

Figure 10 Hypotheses summarised
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