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1 Maintaining contact in a shrunken world

The 2004 official UK tourism statistics1 report that 37% of all non-regular travel2 was moti-

vated by visits to friends and relatives (VFR). A share of 59% was reported for South Africa 

(Rule, Viljoen, Zama, Struwig, Langa, and Bouare 2003). The 1995 American Travel Survey

classified 33%3 of the reported journeys as VFR, but a further 33% involved purposes which 

people rarely or never engage in alone, such as outdoor sports (e.g., golf, sailing) or family 

events (e.g., weddings, funerals), so that the true share of long-distance journeys which are 

fully or partly motivated by the wish to see families and friends is even higher. The numbers 

are 29% for VFR and 34% for other pleasure/leisure activities in the 2001 US National 

Household Survey4,5. In Switzerland, a 23% share was reported for VFR in 20056. The share 

of VFR journeys seems to have increased since the late 1980s: at that time the share was 21%

in the UK, 23% in Australia and 34% in Zaire (Jackson 2003 citing 1988 World Tourism Or-

ganisation statistics). The patterns of these journeys cannot be understood without understand-

ing how social networks of relatives and friends are distributed over space. Shares of 40% of 

daily travel and 40% of daily mileage travelled for leisure are also common in industrialized 

countries (e.g., Bundesamt für Statistik 2000 or Bureau of Transportation Statistics 1995). 

Again, daily leisure travel is mostly about being with other people, members of one’s own 

household or with social contacts. The social capital embedded in these networks finds ex-

pression in these journeys and the associated communication via mail, email, phone calls, 

SMS messages, electronic chats, and video or picture websites. The impact of these journeys 

in terms of energy consumption and emissions, which is expected to increase further with the 

continuing globalisation of production and labour, forces transport policy and travel behav-

iour analysis to engage with the mechanisms through which travellers build and maintain so-

cial capital and social networks. Otherwise, transport policy is bound to optimise its instru-

                                                

1 http://www.staruk.org.uk//default.asp?ID=731&parentid=469
2 The World Tourism Organisation defines tourism as travel beyond the range of daily life, generally involving 

an overnight stay away from home.
3 Own analysis based on the data available at www.transtats.bts.gov
4 Own calculations based on table 1 in BTS (2003), correcting for the commuting included in the table.
5 Calculations based on daily travel reveal shares of 25% and 32%; courtesy of Heather Contrino, FHWA, Wash-

ington, D.C.
6 Private communication with Prof. Lässer (University of St. Gallen) 
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ments blindly, looking only at its own metrics, overlooking the impact on the social capital 

structure of society.

Our current knowledge of the physical distances between the members of a social network 

and the dependence of the patterns of interaction on distance is surprisingly limited (see be-

low for a brief review). This paper and its companion paper (Size and structure of social net-

work geographies, Frei and Axhausen 2007) contribute to this understanding. Based on the  

largest survey to our knowledge to address this issue in detail so far (see below for a descrip-

tion), this paper will analyse the frequency of interaction between the respondents and their 

contacts in their personal networks and will model the shares of the different modes of com-

munication (face-to-face, phone, email, SMS). The companion paper will focus on the num-

ber of contacts reported, their distances and the resulting social network geography. 

Unease about changes in the spatial patterns of social network membership has been a topos 

in the literature since at least the 1970s (for references see Campbell 1990; Campbell and Lee, 

1992; Day 2006 or Lloyd 1984). Changes in accessibility have permitted travellers and resi-

dents to adjust the geography of their daily lives and their social networks (see also Hampton 

and Wellman 2003). While Friedman (2005) speaks of a “flat world”, it is more appropriate to 

think of it as a shrunken world (see Dicken 1998). Since 1950, public investment in motor-

ways and roads and private investment in vehicles have scaled Switzerland down for the road 

user by a factor of two (Figure 1). The comparable factor is 1.5-1.8 for Swiss public transport 

(Axhausen, Fröhlich, and Tschopp, forthcoming). Car ownership and operating costs have 

fallen even faster (see Frei 2005; Raff and Tratjenberg 1995). The collapse of long-distance 

telecommunication costs over the same period has been even more dramatic. Figure 2 shows 

the US experience as an example, but note that this time series ends before the widespread 

adoption of internet services, and now the associated adoption of zero-marginal-cost voice-

over-Internet-protocol (VOIP) telephony. Note also how the mobile phone has reduced efforts 

to find and access a phone. Since World War II the joint effect of price and travel time reduc-

tions and frequency increases in air travel has been on the same order of magnitude as tele-

communication changes. The regionalisation process of air services, bringing lower access 

and egress costs and times, and the adoption of low-cost airline business models is not yet 

complete, especially in Europe or Asia and for intercontinental flights. This promises further 

reductions in generalised costs7.

                                                
7 The generalised cost of a trip is the weighted sum of resources consumed, i.e. time and money as perceived by 

the traveller given the comfort, reliability and safety involved. 
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The best-documented popular reaction to this seminal reduction in generalised transport costs

is the suburbanisation of the port-World War II period, which coincided with a long-term in-

crease in real incomes and with the motorisation of the adult population (see for example 

Tschopp, Sieber, Keller, and Axhausen 2003 for Switzerland or Bruegmann 2005 for the 

USA). Putnam (1999) named commuting and television as reasons for the collapse of com-

munity he diagnosed for the USA. (See Offer 2005 for the temptations of passive entertain-

ment and its fast adoption via radio and television ownership; actually these were adopted 

faster than household labour-saving devices). 

Figure 1 Road travel time: scaled maps of Switzerland (same scale for both years)

1950 2000

Maps: Axhausen, Dolci, Fröhlich, Scherer and Carosio (2006); highway investment and 
motorisation have halved the size of the country in terms of travel time
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Figure 2 Real costs of US interstate and international telephone calls 1930 - 2000
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Putnam (1999) argues that local social capital has been lost, and he equates this with an over-

all loss of social capital. He measured social capital mostly through membership in formal or-

ganisations and events such as service clubs, parent-teacher associations and little league par-

ticipation. According to Putnam, further reductions in generalised travel and communication 

costs should lead to further losses of social capital and associated increases in negative exter-

nalities. 

This seems an unlikely outcome, as increased real income should provide people with more 

opportunities to build and maintain social capital. Most of the literature starts from the social 

phenomenon of well-integrated, well-functioning societies, but does not specify or elaborate 

on the mechanisms of daily life which give rise to those aggregate outcomes (Hedström and 

Sweberg 1998). The social capital literature is notoriously inconsistent with regard to defini-

tions. See Portes (1998), Lin (1999), Burt (2000) or Sobel (2002) for reviews. Putnam’s focus 

on local voluntary organisations stands next to Bordieu’s on sympathy and solidarity pro-

duced by common social and cultural markers. Burt (2000) and Granovetter (1973) take a 

structural view and provide a social capital definition which is based on specific social action, 

i.e. brokerage of information flows, which is, unfortunately, very narrow. 

Völker, Flap, and Lindenberg (2006), Glaeser, Laibson, and Sacerdote (2002) or earlier 

Grieco (1987, 1996) have adopted an alternative view which is the basis for the set of hy-
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potheses which guide this paper and the related stream of work. Social capital, in this view, is 

first and foremost the property of the individuals and the persons with whom they interact 

(see Jackson 2005 for a review of other economic approaches to social capital and social net-

work formation). Axhausen (2007), following this lead, defines social capital 

“…as the stock of joint abilities, shared histories, understandings and commit-
ments enabling the skilled performance of joint activity, even at a distance, of a 
pair or larger number of persons. In contrast to discussions on human capital or 
team work, the range of activity is not limited here to gainful employment, but 
explicitly includes activity which is purely social, enjoyable and hedonic. The re-
turn on this social capital is the above-average enjoyment, monetary gain and
speed of the joint performance in comparison to conducting the activity with a 
randomly selected person, even a randomly selected person trained for the specific 
activity. In this sense, it is a true capital, i.e. a stock of past achievement and 
work, stored and put to use in future activity.”

Positive social phenomena, such as higher levels of general trust, as discussed for example by 

Putnam, arise from the presence of individual social capital. The increased productivity of so-

cieties with large amounts of individual social capital can be harnessed by political processes 

for the common benefit. Nevertheless, see Venkatesh (2006) for the limitations, maybe even 

pathologies of rich social capital in the absence of reliable and sufficient legal monetary in-

come streams. 

If we take social capital as the property of pairs or small groups of individuals, its construc-

tion and maintenance becomes the choice of the persons involved8. As already discussed at 

length (Axhausen 2006, 2007), the spatial structure of the social network becomes sensitive to 

changes in the generalised cost of travel and communication when social capital is viewed as 

the property of the persons involved. People today have a vastly increased spatial reach, 

which allows them to maintain existing relationships even after one party moves or to build 

new relationships with persons living distant from them. They can, and have to, make choices. 

Given general human risk aversion, we expect that people will try to maintain existing social 

capital relationships, which in time will lead to a physical dispersion of social network geog-

raphies. Axhausen (2007) also argues that this dispersion has negative social externalities lo-

cally, such as the local anomie documented by Putnam (1999). The task of this and the com-

panion paper is to benchmark the current patterns of social network geographies. The investi-

gation of local social externalities and the dynamics of the processes will be the task of later 

work. 

                                                
8 Social capital built under involuntary conditions such as compulsory schooling, draft military units, or, histori-

cally in many parts of Europe, church attendance will not be discussed here.
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In this paper, there will first be a brief review of some of the current knowledge of social 

network geographies, followed by a description of the survey. The empirical results will be 

presented in two sections, one addressing the frequencies of communication by mode and the 

other the market shares of the modes. The paper concludes with a summary and questions for 

further research. 

2 The geography of social networks

Mok and Wellman (2007) write: 

„To the best of our knowledge, this is the first study that systematically examines 
the role of distance in social networks in an era after the advent of cars, phones 
and planes but before the coming of the Internet (and other new media, such as 
mobile phones)”.

In their paper, they analyse a sample of 29 personal social networks which had been geocoded 

in 1979. Given the effort involved in precise geocoding before the arrival of cheap georefer-

enced place-name or address data bases in the 1990s, it is understandable that sociologists 

have avoided this task. This was reinforced by a preference for samples which had a clear and 

limited spatial focus, such as firms, classes of school children or a neighbourhood of limited 

spatial extent (see Day 2006 for a review of studies of “neighbouring”). There was no effort to 

account for the geography and shape of the distribution of the contacts. (See Axhausen, Frei,

and Ohnmacht 2006 for the first results of such an analysis and the companion paper for up-

to-date results; the latter also provides references to appropriate methods for measuring geog-

raphies. See also Larsen, Urry, and Axhausen 2006 for mapping individual biographies and 

social networks as part of a qualitative study.) 

The table from Zimmer (2004) is typical of these studies (Table 1). While a wide range of 

analyses are possible with such tables, it is very difficult to compare them between studies.

The definitions of the spatial categories vary between them, and more importantly, they have 

different spatial scales. Just consider the category “canton” in the table below, which refers to 

two spatially large cantons (Bern and Zürich) and one tiny one (Basel-Stadt). See also Leuter-

bach and Pillemer (1996), Grosseti (2007) or Hennig (2007) for further examples, or McPher-

son, Smith-Lovin, and Cook (2001) for further references. Nevertheless, note the mixture of 

local and non-local contacts of Zimmer’s respondents.
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Table 1 Cumulative frequency distribution of the residential locations of the contacts of a 
sample of residents in three Swiss immigrant neighbourhoods
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Swiss respondents 30% 38% 45% 77% 86% 98% 100%

Italian respondents 20% 33% 42% 81% 90% 95% 100%

Turkish respondents 24% 40% 45% 76% 88% 97% 100%

All respondents 24% 37% 44% 78% 88% 96% 100%

(Adapted from Zimmer 2004)

Outside sociology, Rothenberg, Muth, Malone, Potterat, and Woodhouse (2005) recently em-

ployed detailed geocoding to analyse the distance between contacts at risk of HIV. Again note

the mixture of local contacts (distance for the 25% quartiles) and non-local contacts (90% 

percentile) (Figure 3) for this special population.
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Figure 3 Distance between social contacts in Denver at risk of HIV infection

Source: Rothenberg, Muth, Malone, Potterat, and Woodhouse (2005) 

Carrasco (2006) in his dissertation pursued aims similar to those of this paper, but focussed 

primarily on the trip-generation effects of the structure of the social networks. (For the under-

lying survey, see Hogan, Carrasco, and Wellman, forthcoming.) He reports a mode of 1km 

and a mean of 1,017 km (median 741 km) for the reported distances between the homes of re-

spondents and their contacts. The mode is consistent with what is known from the previous 

literature. The meaningful median and mean are only possible because of the geocoding, al-

though these values have to be taken with some caution, as Carrasco coded international dis-

tances by the distance between the respondents and the capital of the country of residence of 

the contact. 

Work on contact frequencies is generally hampered by the categorical coding of distances. 

See for example Lawton, Silverstein, and Bengtson (1994) or Hank (2005), who had to work 

with indicator variables such as “Within 1-hour drive” or “Less than 25 km distance”. Latene, 

Liu, Novak, Bonevento, and Zheng (1995) provided estimates based on respondent estimates 

of distances. Clark and Unwin (1981) come closest to our survey below, as their mid-1970s 

survey in rural Lincolnshire requested information about all interactions by mode (face-to-

face, phone and mail) over a five-day diary period, but they did not identify the contacts in-

volved individually.
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Figure 4 Cumulative distribution of social contacts by distance and mode in rural 
Lincolnshire 

Source: Clark and Unwin (1981); figure 2

This brief and partial review has demonstrated that previous work has been handicapped by 

the absence of precise distance estimates. Knowledge could not accumulate or be compared, 

as the distances between the respondents and their contacts were coded categorically in non-

comparable ways. Only the most recent studies are overcoming this limitation through geo-

coding, which is now a nearly trivial expense for the researcher9.

                                                
9 For example, Google Map provides an interface and currently allows free geocoding of up to 50’,000 addresses 

a day.
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Figure 5 Distance between respondents and their contacts in a sample from East York, 
Greater Toronto

Source: Carrasco (2006) figure 4.16; alter = contact; the panel showing distances above 100 
km is not shown.

3 The Zürich survey 

An extensive pre-test (Axhausen, Frei, and Ohnmacht 2006 and Frei 2007) of three survey

formats (only self-completion; only face-to-face, mixed face-to-face and self-completion) had 

suggested that a mixed format would be most suitable. Those randomly-drawn persons in 

Zürich for whom valid telephone numbers could be found received an announcement letter. 

Multiple attempts were made on different days and different times of day to reach the persons 

for a recruitment interview and to arrange a time for the interview. The one-hour, face-to-face 

interview mainly covered questions about the interviewee’s social network, but also served as 

a motivation to fill in the questionnaire and to build mutual trust. The interviewer left the self-

completion questionnaire including a personal information form and a form about the respon-
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dent’s mobility biography (moves, use of mobility tools, former job locations, important life 

events, and memberships in groups that meet periodically for a shared activity), which the re-

spondents were asked to return within a fortnight. The respondents received no incentive 

payment. The surveys were conducted from December 2005 until December 2006. (More de-

tail is provided about the survey and its contents, and the question of the representativeness of 

the sample is addressed in detail in Frei and Axhausen 2007.)

It was possible to recruit 11.7% of those reached by phone, 96% of whom participated in the 

interview and 97% of whom returned the associated questionnaire. A response rate of 10.9% 

(307 responses from the pre-test and main study) raises obvious questions. The response rate 

is appropriate for the response burden involved (one hour for the face-to-face interview and 

about one hour for the self-completion questionnaire). The analysis reported in Axhausen, 

2007 on a series of surveys conducted at ETH shows a linear fall of the response rate with the 

a-priori measurable response burden. The 10.9% are in line with these expectations. Carrasco, 

Hogan, Wellman, and Miller (forthcoming) report a 50% participation rate among their first-

wave respondents for their even more extensive survey of social networks and their geogra-

phies in East York, but they offered an additional C$50 incentive and recruited from known 

“responders”. 

The core items of the self-completion survey were two lists and two associated matrices. The 

respondents were asked to first list those people with whom they discussed important prob-

lems, with whom they stayed in regular contact or whom they could ask for help. This is in 

line with general practice in sociological social network research, which is interested in the 

core social network (see Marsden 1992, 2005). Second, they were to list further people with 

whom they undertook joint leisure activities. This is unusual, but it results from our interest in 

travel and is based on the assumption that regular voluntary joint activity identifies friend-

ships and removes non-chosen relationships at work, school or in the family. 

Table 2 provides the key socio-demographics about the respondents and their contacts. Frei

and Axhausen 2007 show that this sample is slightly older, somewhat better educated, and as 

a result, more committed to public transport. There is no need for a reweighting.
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Table 2 Socio-demographic characteristics of the Zürich respondents 

Variable Mean Median
S.E. of the 
mean Skewness Share

Age 50.76 50.00 1.17 .139

Males 43.6%

Education

N.A. 5.2%

Obligatory schooling 8.0%

Vocational training 31.8%

High school diploma 8.3%

Further technical training 20.8%

University degree 26.0%

Income

N.A. 12.8%

0-1,999 13.8%

2,000-5,999 46.4%

6,000+ 27.0%

Car available

Always 44.6%

Frequently or rarely 17%

Public transport season tickets

50% discount card (Halbtax) 49.5%

National season (GA) 24.6%

Regional season 13.8%

Changes in residence 6.19 6.00 0.18 .479

Number of core respondents 6.45 5.00 0.23 1.30

Number of leisure contacts 5.90 4.00 0.37 2.54

All contacts 12.35 10.00 0.49 2.16

N = 289

The distribution of the number of contacts named has a wide range (1-49) and is left skewed 

(Figure 6a), whereby the share of core contacts (List 1 above) drops as expected with the total 

number of contacts named (Figure 6b) (sum of List 1 and List 2). The number of contacts is 

within the range expected for the core and extended sympathy groups (see Statistics Canada 

2003; Hill and Dunbar 2003 or Fischer 1982 for reference). The Connected Lives survey in 

East York (Carrasco et al., forthcoming) obtained 16 contacts on average, though via more in-

tensive face-to-face interviews. 
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Figure 6 Number of contacts named and share of core contacts as a function of contacts 
named
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4 Staying in contact: Frequency 

The respondents were not only asked to name their contacts, but also to describe them: their 

addresses, as precisely as possible; the duration of the relationships; the original contexts of 

the acquaintanceships; and the frequency of communication by mode (face-to-face, phone, 

email, short text message (SMS) (Table 3). Partners (4.9% of all) and those classified as 

“other” (0.9%) are excluded from further analysis, as the former are special cases and the lat-

ter are rare. The addresses were georeferenced and the distances between the home addresses 

were calculated as great circle distances using equidistant cylindrical projection to account for 

the shape of the earth. The list of modes was left incomplete by design, as we assumed that 

letter writing has become marginal and that computer-supported chat would follow the pat-

terns of other asynchronous modes (email, SMS). There was also a concern about the total re-

sponse burden. The respondents were asked to “specify the frequency of contact as accurately 

as possible. E.g., 3 times per week; 2 times per year; etc.” In the context of trip frequency, it 

has been shown that respondents overestimate rare events but assess high frequencies accu-

rately (Schlich and Schönfelder 2001). The implied annual travel distances (the product of the 

great circle distance multiplied by the reported frequencies) underline this point. These im-

plied distances are substantially greater than the standard estimates for annual leisure travel, 
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but they often omit travel outside national boundaries and fail to capture journeys with mixed 

purposes, e.g., business travel mixed with a visit to relatives. In addition, we do not know who 

is visiting whom or to what extent people combine visits or see their contacts in groups during 

holidays at third locations. Still, the means are higher than expected. The much lower median 

highlights the importance of the rare, and probably overestimated, frequencies of visits to con-

tacts very far away.

Table 3 Characteristics of named contacts (excepting “other” and partners)

Relationship

Variable Statistic Friends Family Workmates All

Mean 14 35 17 21Duration of relation-
ship [years] Median 11 34 11 16

Mean 47 49 54 49Face-to-face
meetings Median

12 12 12 12

Mean 27 48 35 35Telephone calls

Median 12 24 12 12

Mean 10 9 22 13Email written

Median 0 0 0 0

Mean 12 16 24 16SMS sent

Median 0 0 0 0

Core contact Share 47% 57% 55% 52%

Mean 277.84 313.37 272.10 286.10Great circle distance 
[km] Median 7.21 20.49 8.70 9.95

Mean 7’816 16’712 7’675 10’669Annual implied km 
travelled Median 1’918 1’466 1’063 1’325

Shares 43.5% 27.5% 28.9% 100.0%

N = 3302 for all variables except distance where N = 3168

The distances and the shapes of the resulting social network geographies are, as mentioned 

above, the subject of the companion paper (Frei and Axhausen 2007). Note that the distribu-

tion follows an exponential form (see the huge differences between the median and the mean

of the distances reported above). Of interest here is whether the frequency of contacts can be 
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explained, and in particular whether the distances between the respondents and their contacts 

play a role. (There is no space here to review the very large transport and sociological litera-

ture on the impact of telecommunications on travel or the structure of groups and society at 

large. See for example de Graaff 2004 for telecommunications and work; Moktharian and 

Salomon 2002 for a general account; or Wang and Ting Law 2007 for more recent studies.)

A-priori, one would expect that distance will play a role if the effort involved with the interac-

tion increases with distance. This should be true for:

face-to-face interactions, which involve coordination efforts, travel time, travel costs, jet 
lag, accommodation costs, hospitality and gifts for the hosts visited;

phone calls, which involve coordination efforts, time zone differences and fees, which 
in Switzerland increase with distance beyond the local call area and even more be-
yond the national boundaries. At least there is a shadow price if the person has a pre-
paid budget of minutes under the contract signed with the telephone service provider. 
At the time of the survey, VOIP’s market penetration was not yet high enough, and 
was not available yet for mobile phones to be a major factor;

SMS messages, which involve flat fees, especially to recipients abroad. (The same 
shadow price argument holds here as well.)

Given the orders of magnitude of the cost differences between travel, calling and texting, one 

would expect that the strength of distance decay is different for the three modes. Under nor-

mal arrangements for email, which in addition is often conducted at the workplace, it is a

zero-marginal-cost mode, discounting the time needed to write the message. Figure 7 con-

firms these a-priori expectations across the whole distance band observed. While this expo-

nential distance decay has been documented for travel since Lill’s analysis of railway travel 

between Vienna and Prague in 1889 and as well as for telephone calls, for example in Riet-

veld and Janssen (1990), it has not been shown at the level of interactions between respon-

dents and their contacts. Clark and Unwin (1981) came closest, but they did not capture the 

social context. It is interesting to note that their rural respondents had a lot fewer very local 

contacts, but that their share of contacts beyond 60km was roughly comparable for face-to-

face visits and phone calls (figure not shown). 
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Figure 7 Annual frequency of contact by mode and log distance between the respondent’s 
and the contact’s homes (for friends, relatives and workmates only)
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N = 3168; Distances are grouped in deciles for distances larger than 1km; plus a class <= 
1km; the observations are shown at the mean distance of each class.

The rich literature on the interaction between travel and electronic communications has high-

lighted the potential for substitution and complementarity between the modes of contact, 

which necessitates a modelling approach that can account for these possible interactions, such 

as structural equation models or a system of seemingly unrelated regressions (SURE) (Bollen 

1989 or Greene 2002). The SURE approach has been adopted here for simplicity. The set of 

four linear regression equations for the frequency of each mode is linked through a jointly es-

timated variance-covariance matrix of the residual error terms (see Greene 2002). The model 

was estimated using LIMDEP.

The parameter estimates follow expectations (Table 4). In particular, the distance decay fol-

lows the a-priori assumptions outlined above. The parameter decreases in strength with the 

implied costs and becomes insignificant for email messages. Being in walking distance 

(within 2.5 km) has a significant impact only on face-to-face visits. The F-tests indicate that

the equations are significant as a whole, even if their total explanatory power is low. The cor-

relations of the error terms are significant, but not very strong (Table 5). The positive signs 

indicate that they all complement each other and do not substitute each other. Each mode 

finds its role in the on-going interactions between the respondents and their contacts.
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Table 4 Frequency of contact by mode: SURE parameter estimates (only friends, relatives 
and workmates)

Variable
Face-to-
face Phone SMS Email
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ta

si
g.
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ev

el
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ta
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g.
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ev

el

be
ta

si
g.
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ev

el
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ta

si
g.

-l
ev

el

Constant 72.42** 68.10 ** 22.36 ** 34.79 **

Under 29 years 18.88** 5.38 13.11 ** -1.98

30 to 39 years 13.43** 11.30 ** 1.33 -3.11

40 to 49 years 24.61** 9.40 ** -1.66 -2.51

60 to 69 years 8.88 6.01 -3.98 -5.46 *

70 years and over 12.60** 1.37 -15.07 ** -13.64 **

Male -7.07** -5.52 ** -2.98 6.37 **

University education 6.59 -2.30 6.01 ** -2.99

High school diploma 21.08** 6.57 13.27 ** 24.72 **

Vocational training 6.41* -6.81 ** 9.02 ** -1.10

Obligatory schooling -0.10 -2.27 19.21 ** 4.62

Under 1,999 CHF/month 0.29 -23.08 ** 0.34 -25.75 **

2,000 – 6,000 CHF/month -12.11** -27.34 ** -7.06 * -17.99 **

6,000 CHF and over 14.86** -20.04 ** -3.39 -21.19 **

Number of moves -2.52** -2.08 ** -0.75 ** -0.23

National public transport season -15.37** -7.91 ** -3.85 -1.60

Car always available 14.80** 3.99 0.55 0.17

Relative 23.34** 23.60 ** 9.47 ** 5.94 **

Work colleagues 9.45** 7.82 ** 11.26 ** 11.57 **

Duration of relationship -0.72** 0.04 -0.12 * -0.25 **

Ln (Great circle distance) -8.74** -2.84 ** -1.67 ** 0.26

Lives within 2.5 km of respondent 17.80** 3.96 4.73 -2.50

N 3354 3354 3354 3354

adj. R2 0.142 0.036 0.061 0.062

F 0.000 0.000 0.000 0.000

* = below 10% significance; ** < 5% significance level
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Table 5 Frequency by mode: SURE estimate of the error correlations

Face-to-face Phone Email

Phone 0.263

Email 0.150 0.245

SMS 0.193 0.276 0.196

The strength of the dummy variables for the type of relationship indicates the need to estimate 

separate models for each type to avoid misinterpreting the socio-demographic parameters. 

Table 6 compares the parameters of the variables describing the relationships for the three 

types considered: friends, workmates and relatives10. The duration of the relationship in years 

generally has a negative impact on the frequency, except for interaction between friends, 

where the influence turns non-significant. The impact of distance is generally negative except 

for email, where the impact turns significant and positive for friends. The significant impact 

on email messages between relatives is noticeable as well. The overall insignificant effect of 

distance on email writing hides these interactions. Walking distance has a very strong impact 

on face-to-face visits to friends and relatives, but not to workmates. It is also insignificant for 

all other modes, again with the exception of email, which increases between friends and de-

creases between relatives. Interactions with friends who were selected by the respondents are 

different and reflect a higher level of engagement than those with contacts which were invol-

untary at the start. 

                                                
10 The remaining estimates are available on request from the authors.
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Table 6 Frequency by mode: Comparison of the SURE parameter estimates by type of 
relationship

Face-to-face Phone SMS Email
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All

Duration of relationship -0.72** 0.03 -0.12* -0.25**

Ln (Great circle distance) -8.74** -2.84** -1.67** 0.26

Lives within 2.5 km 17.80** 3.96 4.73 -2.50

adj R2 0.14 0.04 0.06 0.06

Friends (N=1373)

Duration of relationship -0.41** 0.39** 0.01 -0.06

Ln (Great circle distance) -6.89** -1.80** -0.82 2.40**

Lives within 2.5 km 20.76** 2.94 1.75 6.10**

adj. R2 0.10 0.04 0.06 0.07

Workmates (N=879)

Duration of relationship -1.28** -0.31* -0.23 -0.71**

Ln (Great circle distance) -7.16** -1.46 -0.38 0.14

Lives within 2.5 km 3.47 7.99 20.16 -4.04

adj. R2 0.18 0.05 0.06 0.11

Family (N=883)

Duration of relationship -0.55** 0.07 -0.21 -0.11

Ln (Great circle distance) -10.01** -4.58** -3.12 -1.52**

Lives within 2.5 km 35.80** 6.81 -6.55 -6.78*

adj. R2 0.24 0.07 0.06 0.11

* = below 10% significance; ** < 5% significance level
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5 Staying in contact: Mode choice

The distance decay of contact frequency varies considerably by mode, which will lead to 

rather different conclusions when the modal shares are analysed. Figure 8 shows the market 

shares of the modes as a function of the distance between the respondents and their contacts. 

The share of the face-to-face visits decreases quickly, as does the share of SMS, though rather 

more gently (statistically insignificant). Email gains market share fastest with increasing dis-

tance because it stays constant in terms of frequency over the distance range. Phone calls gain 

share as well because they overtake all other modes in terms of frequency. 

Figure 8 Share of the contact mode by log distance between the respondent’s and the 
contact’s homes (for friends, relatives, workmates only)
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N = 3152; Distances are grouped in deciles for distances larger than 1km; plus a class <= 
1km; the observations are shown at the mean distance of each class.

A multinomial logit analysis of the market shares confirms the conclusions of the SURE re-

sults with regard to the significant variables, except for the changes in the distance effect al-

ready outlined above. The model reproduced the cases very well (-1.20% errors for face-to-

face, +0.32% for phone, +0.50%, for email and +0.38% for SMS). As the elasticities averaged 

over the respondents’ individual elasticities are generally more informative than the parame-
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ters of the logit model as such, these are shown in Table 711. The elasticities can be interpreted 

as the change in market share [%] of the mode if the specific variable were to change by 1%. 

If the duration of a relationship grows by, the market share of phone calls would be reduced 

by 0.14%. All the mean elasticities are inelastic, between -1 and 1, and most reflect insignifi-

cant elasticities at the variable mean value. 

Table 7 Market share elasticities averaged over the individual elasticities (without other 
contacts and partners)

Face-to-face Phone SMS Email

Core contacts -.0051 -.0176 .1341 -.0392

Duration of relationship -.0122 .1454 -.3423 -.4281

Within 2.5km of respondent  .0370 -.0042 -.1164 -.0932

Ln (Great circle distance) -.1933 .0947 -.3536  .3406

Workmate -.0597  .0018  .0414  .1013

Family member -.0630  .0521  .0056 -.0316

Male  .0285 -.0148 -.1039 -.0010

Under 30 years  .0036 -.0070  .0838 -.0799

30 to 44 years -.0151  .0263  .0293 -.0440

60 years and older  .0494  .0180 -.2858 -.3842

Number of moves  .2274 -.0175 -.5775 -.4108

University education .0099 -.0023  .0246 -.0435

High school diploma  .0099 -.0261 -.0075  .0186

Vocational training .0522 -.0621  .0463 -.1078

Under 1,999 CHF/month .0003 -.0141  .0335 -.0025

More than 6,000 CHF/month .0537 -.0242 -.1116 -.1162

Driving licence  .1315 -.1285 -.0365 -.0372

Car always available -.0360  .0537 -.0771  .0000

National season ticket -.0282  .0085 -.0331  .0718

N = 3152; bold numbers are based on elasticities which are significant at the mean values of 
the variables; italics mark an insignificant base. 

Large effects are attached to texting and emailing, which lose share with the duration of a re-

                                                
11 The parameters are available on request.
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lationship, while being compensated for by phoning. Phone calls and email compensate for 

fewer visits and SMS when contacts move further away. (Note that distance is measured in 

log, and a 1% change can therefore be quite large in absolute terms.) Moving has a different 

impact because the disruption of the move is compensated for by more face-to-face visits, 

while the SMS and email market shares drop noticeably. The other significant elasticities are 

rather small and will not be discussed in detail. Note that the mean will hide large effects for 

persons at extreme points of the distributions. 

6 Conclusions and research questions

Geographical distance influences how people interact today, as it did in the past (Mok and 

Wellman 2007). The effort involved in the different modes of communication (face-to-face, 

phone, email and SMS) qualitatively matches the strength of distance decay in the frequency 

of those interactions. The patterns of the market shares follow this differential distance decay. 

The frequency of face-to-face visits and their market share falls quickest with distance. While 

email frequency is unaffected by distance, its market share rises fastest with it. The reverse is 

true for SMS messaging, which stays stable in terms of market share, while only slowly fal-

ling with distance in terms of frequency. The high frequency of phoning at short distances 

translates into growing market shares, even if the absolute frequencies fall with distance. 

While other characteristics of the respondent-contact dyad influence frequency and market 

shares (duration of the relationship, residences within a 30-minute walking distance, context 

of the initial acquaintance), these and the socio-demographics of the person are less influential 

in absolute terms. Income, age and the number of moves stand out among them. 

The survey reported here provides a current benchmark of the process of the globalisation of 

personal social networks. People mix local, regional and international contacts for their social 

capital and their social life. They maintain relationships via all the modes at their disposal.

While the sample is large, it is drawn from Zürich, a very specific, highly international envi-

ronment and one of the second-rank global cities (Taylor 2004; Sassen 2001). It would be 

highly desirable to replicate the study both nationally and internationally across a range of ur-

ban and rural environments. Although the empirical difficulties are enormous, it would be 

worthwhile to construct benchmarks for decades past, so as to be able to assess the dynamics 

of this personal globalisation (see Rae 2003 for a starting point). 
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The analyses could be improved technically. Given the nature of the frequency estimates, it 

would be safer to treat the frequencies as categorical variables and employ a multivariate, or-

dered probit approach for the analysis (see Scott and Kanaroglou 2002). As some modes are 

not chosen in certain relationships, the analysis could adopt suitable discrete-continuous mod-

elling approaches, such as the one proposed by Bhat (2005). The logit model employed here 

does not allow for the possible heteroscedacity of the errors, nor did it account for the re-

peated measure nature of the underlying data of up to 48 observations for one respondent. 

Greene, 2002, suggests appropriate approaches.

Finally, these results need to be integrated into the wider discussion about the structure of and 

trends in the social capital of our societies (Seligman 2000; Putnam, Feldstein, and Cohen 

2003; Raje, Grieco, Hine, and Preston 2004). Will the maintenance of private social capital, 

so powerfully demonstrated here, sufficiently balance the externalities of the localised anomie 

generated by residents who are too frequently away with friends from beyond the neighbour-

hood (Axhausen 2006, 2007)?
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