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1. Introduction 

The term scholarly communication has gained increasing acceptance over the past 

decade as an umbrella term covering a wide range of issues, including the 

refereeing and publication of journals and books, the use of informal systems for 

the exchange of ideas and information, the application of new technology to 

teaching, research and publishing, the governmental system of policies and 

regulations affecting scholarship, such as the funding of higher education and 

research, and restrictions on the free flow of information (see Morton and Price 

1989). Although scholars are the central figures in the system, surprisingly there is 

a significant lack of conceptual and operational models to explain how 

communication media choices are made and how knowledge based networks are 

formed. Research undertaken within the ESF-Network on European 

Communication and Transport Activity Research (Core Area 1) made a modest 

attempt to fill this gap in pursuing three major objectives: 

* first, to develop a conceptual framework and a methodology for analysing the 

context-specific nature of communication behaviour at the individual level, 

* second, to identify key factors and barriers influencing media choice and contact 

decision behaviour, and 

* finally, to understand the role of cross-national differences in communication 

media choice behaviour in the function of communication networks. 

The paper summarizes some of the major outcomes of these research activities. In 

contrast to earlier contributions by the authors (see Fischer et al. 1990, 1992) this 

paper relies on a much broader European data base, including information on 

academic scholars from nine universities located in Austria, Great Britain, The 

Netherlands and Switzerland. 

For the study, universities have been chosen as focus of research, mainly due to 

two reasons. First, there is an increasing proportion of knowledge makers in 

information societies. Universities play an important role in the production, 

dissemination and exchange of academic and scientific knowledge. Thus, a study 

of communication networks in a university setting may provide a model of the way 

professionals in other knowledge intensive fields function effectively. Second, we 



do not know the key factors determining the use of sophisticated telecommunication 

media (such as electronic mail), and resulting network developments. Such aspects 

are of utmost relevance in the academic community which relies so strongly on 

communications at large. Research collaboration across universities are increasing 

in importance since they represent substantial savings in financial and intellectual 

ressources (see Galagher et al. 1990). 

The paper is organized as follows. In section 2 the conceptual framework which 

underlies the study is set out. Section 3 outlines the methodology used in the 

enquiry. The methodology is based on a micro-level approach which combines 

discrete choice theory with laboratory choice experiments to develop stated media 

choice and contact decision models devised with the following features: The 

models treat media choices and contact decisions as particular forms of discrete 

choices, they are based on the individual decision makers, they rely on 

experimental or stated (preference) data obtained from laboratory choice 

experiments rather than on revealed (preference) data, and they emphasize the 

influence of the decision context on choice formation. Empirical results of these 

models are presented in section 4. Factors and barriers influencing communication 

media choice and contact decision behaviour as well as country specific variations 

are discussed in some detail. The final section presents some general conclusions. 

2. The Framework 

The main features of the conceptual framework which underlies the study of 

communication behaviour in academia is shown in Figure 1. It is a development of 

ideas first proposed by Moore and Jovanis (1988) and modified by Fischer et al. 

(1990, 1991 ). A key element of the integrated framework is the interaction of a 

department's supply of communication facilities (such as telephone, facsimile, 

electronic mail, physical mail media, courier services, etc.) with the demand for 

communication. The demand for communication evolves from the organisational 

structure of the department including its objectives and ambitions (especially with 

respect to research) as well as formal and informal rules governing individual 

behaviour. Supply and demand result in the need for a certain quantity and type of 

communication activity. Most of the communication needs are met by 

communication within the existing contact network, either by using communication 

media or by travel to face-to-face meetings (conferences, workshops, seminars, 
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etc.), while others may be satisfied only by establishing new direct contacts. An 

important feature of the conceptual framework is the feedback from communication 

outcomes to both the supply of communication facilities and the demand for 

communication. 

Figure 1: Integrated Framework for Communication Behaviour within a University 
Setting 

1-
1 

Supply of Communication Facilities 

I 
I 
I 
I 
I 
I 
I 
I 
I 

L ___ _ 

Demand for Communication Activity 
within the Existing Network 

Communication Travel 

au .• ntlty artd"):ypeoof 
Qomrh.~r!f~ation<Acfl vll1(' 

Demand for 
New Contacts 

I 
I 
I 
I 
I 
I ______ J 

In this paper major emphasis is laid on the media choice and the contact decision 

components of the conceptual framework. The media choice process is 

conceptualised as including the following stages (see Fischer et al. 1990): 
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First, the communication initiator becomes aware of a need to communicate in a 

specific context. The initiator has individual characteristics (especially 

characteristics such as profession and status, age, keybord and typing skills, 

attitudes towards computer technology) and works in a department with specific 

characteristics (especially concerning cost control norms, media access and usage 

rules etc.). 

Second, given the initiator's awareness of the communication context it is 

postulated that characteristics of the message to be communicated (such as its 

complexity, volume, urgency and confidentiality) and characteristics of the initiator

recipient relationship (such as status effects, location of the recipient, familiarity with 

the recipient, awareness of recipient's media dislikes) influence the formation of 

communication media preferences. 

Third, the initiator is assumed to have knowledge of the characteristics of the 

communication media. The conceptualisation focuses on perceptions and feelings 

related to media characteristics rather than objective characteristics (such as cost of 

use, accessibility, ease of use, reliability of time delivery, reliability of success 

delivery). The ·link between objective and perceived characteristics is very difficult to 

analyse and outside the scope of the study. 

Finally, there are three types of constraints acting on the preferences, namely 

institutional constraints, time and cost related constraints. 

The contact decision component is conceptualized in a similar manner. Contact 

decision in this context refers to the situation where an individual (termed contact 

decision maker) decides on a possible new face-to-face contact which is conceived 

as a necessary, but not sufficient condition to extend his/her personal (knowledge 

based) contact network. The choice process is conceptualised as including the 

following stages (see Fischer et al. 1991 ): 

First, the contact decision maker becomes aware of a need to co-operate in a 

specific context and expects a productivity gain from co-operation with a potential 

contact partner, where awareness and expectations strongly depend upon his/her 

own stock of knowledge, research activities and ambitions. The decision maker has 

individual characteristics (such as profession and status, reputation, scientific 

ambitions, etc.) and works in a specific institutional environment. Two extreme types 
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of institutional environments may be distinguished: Competitive environments with 

several incentives in which quality of academic output is rewarded, and 

bureaucratic environments where constraints rather than incentives dominate the 

scene and where the reward system is only loosely related to the quality of 

academic output. Thus, not only personal characteristics, but also the institutional 

setting may have strong implications for the formation of contact decision 

preferences in specific contexts. 

Second, given the academic's awareness of the contact decision context it is 

assumed that he/she evaluates the fellow scholar's knowledge potential in relation 

to his/her own human capital stock. Consequently, individual characteristics of the 

potential contact person (such as his/her reputation in the academic field, his/her 

professional status, but also his/her language skills) as well as the reputation of the 

institution with which he/she is associated, and additionally the attractivity of the city 

in which the institution is located may be considered as important factors 

influencing the formation of contact decision preferences. 

Third, the contact decision is assumed to depend not only upon the contact 

decision maker's own knowledge potential, but also upon the knowledge 

accessible in his/her existing personal contact network. Personal contact networks 

are conceived as informal immaterial knowledge-based networks where nodes 

represent academic scholars and links personal relationships. 

Finally, the decision maker is subject to restrictions which relate to rules and norms 

(culture) of the institution in general, refer to time and cost budgets allocated to 

travel by the decision maker and the academic's level of mobility in particular. 

The refinement and empirical testing of the two components of the integrated 

framework will be achieved via the development of stated communication media 

choice and contact decision models. 

3. Methodology: Stated Choice Modelling and Experimental Design 

The development of media choice and contact decision models is based on a 

micro-level approach which combines discrete choice theory with laboratory choice 

experiments based on design theory. 
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Revealed versus Stated Choice Models 

Much recent progress in the field of behavioural modelling relates with discrete 

choice models, their extension and refinement, experimental work with 

decompositional preference models, and the creation of statistical procedures for 

better inference (see Fischer et al. 1990). The development of empirical random 

utility choice models consists of estimating and testing a parametrically specified 

model using data on choices made by a sample of individuals, attributes of the 

decision makers, and characteristics of the choice options among which the 

choices are made (see, for more details, Hensher and Johnson 1981, Ben-Akiva 
and Lerman 1985, Fischer and Nijkamp 1985). 

The data may come from either of two sources. One source is observations of 
choices made by individuals in real environments. The second source is 

observations of choices made by individuals in laboratory choice experiments 

carried out in hypothetical choice environments (see Horowitz and Louviere 1990, 

Louviere and Timmermans 1990, Wardman 1988, Louviere and Woodworth 1983). 

The data obtained from observations of choices in real environments are called 
revealed (preference) data and choice models based on such data revealed choice 

models, while data obtained from laboratory choice experiments are termed 

experimental or stated (preference) data and choice models based on such data 
stated choice models. 

Revealed choice and stated choice models have complementary advantages and 

disadvantages. Revealed choice models have high face validity in that they are 

calibrated to real data while stated choice models based on scenario responses 

have lower face validity in that choices are made in hypothetical choice 

environments. Revealed data, however, are uncontrolled and, thus, may suffer from 

collinearity and limited ranges of variation of variables. These conditions often 

make it difficult to identify the separate effects of individual variables on choice (see 

Horowitz and Louviere 1990). Such difficulties can be greatly mitigated by stated 

choice models. Choice experiments control or eliminate collinearity. There is no 

problem in extending the ranges of variable to include values beyond those 

currently observed in real environments (Horowitz and Louviere 1990). 
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The Stated Choice Modelling Approach 

Stated choice models owe their current popularity to two major sources: the 

development and refinement of random utility based discrete choice theory, and 

significant advances in the design of statistical experiments that allow to analyse 

individual decisions under rigorously controlled conditions (see, for example, 

Louviere and Timmermans 1990, Wardman 1988, Louviere 1988, Louviere and 

Hensher 1983). 

The stated choice modelling approach is used in this study because there are 

significant difficulties in collecting data on observed choices for a consistent set of 

communication activities. Unlike travel choices which are made relatively 

infrequently, an individual may make many separate communication decisions per 

day. Acquiring detailed information on each choice implies enormous data analysis 

resources and time commitments from participants (see Moore and Jovanis 1988). 

From a theoretical perspective, stated and revealed random utility choice models 

share common theoretical underpinnings. Both assume that individuals arrive at 

some choice by integrating partsworth utilites associated with the attribute levels of 

choice options according to simple decision rules. 

Let us assume that the preferences of an individual in the laboratory environment 

can be described by a utility function U which depends on attributes of both the 

available choice options and the individual. Let x;a denote the vector of attributes of 

the individual i and alternative a relevant to choice task at issue, and A the choice 

set. An individual maximizes its utility by choosing the alternative with the highest 
utility u;8 . Thus, choice alternative a E A is chosen if U(x;a) > U(x;b) for all b E A, 

b~a. 

If the utility functions and attribute vectors would be known with certainty, choice 

could be predicted with certainty. But in practice this never occurs due to several 

reasons. For example, an individual's preferences may vary from one choice 

occasion to another due to uncertainity by the individual about his preferences, 

mistakes caused by poor concentration, etc. The standard procedure for dealing 

with this kind of problems is to express the utility function as the sum of a systematic 

component accounting for the systematic effects on preferences and a random 

component accounting for random variation in preferences and any attributes that 

participants in the experiment imput to the alternatives (see Horowitz and Louviere 
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1990). Mathematically, the utility u;a for individual i and alternative a may be written 

as 

Uia = V (Xia, 9) + Eia (1) 

where V is the systematic component of utility, e;a is a vector of observed 

characteristics of individual i and alternative a, and ()a vector of parameters. 

In stated - like in revealed - random utility choice models, choice cannot be 

predicted deterministically because the utilities are random. Rather, stated random 

utility models predict the probabilities that a particular choice option is chosen, 

conditional on the observed attributes. Let P(alx;a, 0, A) denote the probability that a 

randomly selected individual i chooses alternative a E A in the laboratory 

environment given the attribute vector x;a and choice set A. Then 

P (alXia. 9, A) = Pr (V(Xia, 9) + Eia > V(Xib, 9) + Eib, for b "#a; a,b e A). (2) 

The choice probabilities P(alx;a, 0, A) depend on the joint probability distribution of 

the random components of utility. Different distributions generate different choice 

functions. 

An explicit functional relation between the choice probabilities and the deterministic 

components of utility can be obtained if the probability distribution of the random 

components are known or assumed. The simplest assumption that leads to useful 

stated choice models is that the random terms of the laboratory utility function are 

independently and identically (llD) distributed with the Gumbel Type I extreme 

value distribution F(e) = exp (-exp(-e)). The choice probabilities are then related to 

the determinstic component of utility through the well-known multinominal logit 

(MNL) model 

P(alXia, 9, A) = exp (V(Xia, 9)) / L exp (V(Xib, 9)) - Pia (3) 
be A 

In this paper, the function V is specified to be linear in the set of unknown 

parameters ()that are estimated by fitting the choice function to experimental data, 

that is 

8 



K 

V(Xia. 9) = 9oa + L ek Xiak 
kci 

(4) 

where Ok is the k-th component of 0, Xiak the k-th component of x;8 , and Ooa the 

alternative-specific constant for alternative a. 

Questionnaire and Laboratory Choice Experiments 

In this study the data collection was done in survey form and consisted of four main 

sections of interest: 

* an introductory section, in which respondents were asked to provide relevant 

background information (socio-economic characteristics, availability and use of 

communication media, perceptions of and feelings about the media, etc.), 

* a media choice experiment, in which respondents were asked to indicate 

communication media choices for hypothetical scenarios where conventional 

communication services (physical mail media, courier services), traditional 

telecommunication services (telephone and telex) and new electronic 

telecommunication services (facsimile and electronic mail) were alternatives to 

complete information communication tasks, 

* a contact decision experiment, in which respondents were asked to indicate 

contact decisions (i.e. decisions whether to establish a new face-to-face contact 

which is conceived as a necessary, but not sufficient condition to extend their 

personal knowledge-based contact networks) for hypothetical scenarios, and 

* a current behaviour section in which respondents were asked to supply 

information about their current knowledge-based communication networks. 

The design of the experiments is outlined in Fischer et al. (1990, 1991) and will not 

be repeated in great detail here. With four key variables (confidentiality of 

communication, urgency of communication, complexity of the content of 

communication and volume of the message, each with two predefined levels) used 

in the design of the media choice experiments, a 24 fractional factorial design was 

selected, with 8 units of 2 each. This meant that each questionnaire contained two 

media choice experiments designed such that there is no correlation between the 
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context variables and the characteristics of the individual. Concerning the contact 

decision experiment, the location of the potential contact partner with five 

predefined attribute levels, his/her reputation (two levels), his/her professional 

status (two levels) and his/her language skills (two levels) were incorporated into a 

(reduced) fractional factorial design with 32 different hypothetical choice 

environments (16 units of 2 each) (see Fischer et al. 1991 ). Thus, each simulation 

section contained only two different scenarios. In this way the so-called problem of 

'respondent fatigue' may be avoided which refers to factors such as learning, 

boredom, or anchoring to earlier choice tasks and might distort the measurements 

(see Bates 1988). 

Table 1: Proportionate Stratified Samples of Academics in Nine European 
Universities 

University Target Population 
(Sample Size) 

Uniform Sampling Fractions in Strata Choice Experiments 
Repeated Measurements 

on Individuals A 

Austria 
Univ. of Vienna 540 (75) 17.0 
Technical Univ. of Vienna 699 (82) 12.6 
Vienna Univ. of Economics 202 (31) 
and Business Administration 

Switzerland 
Univ. of Zurich 931 (55) 13.3 
Swiss Federal Institute 1226 (66) 8.4 
of Technology Zurich 

Great Britain 
Loughborough Univ. 501 (77) 2.8 
The Univ. of Liverpool 577 (81) 10.2 

The Netherlands 
Univ. of Amsterdam 115 {50) 
Free Univ. Amsterdam 441 (99) 3.5 

A: Full Professors in Natural Sciences 
B: Full Professors in Economic and Social Sciences, 

and Humanities 
C: Full Professors in Engineering 

B c D E F 

(in per cent) Media Contact 
Choice Decision 

29.4 50.6 22.0 2 2 
3.1 10.2 35.2 7.2 31.7 2 2 

25.2 74.8 2 2 

8.4 48.1 30.2 2 2 
91.6 2 2 

8.2 8.0 12.6 34.3 34.1 4 
3.4 9.0 26.2 39.9 11.3 2 

20.0 80.0 4 
12.2 17.2 67.1 4 

D: Other Academics in Natural Sciences 
E: Other Academics in Economic and Social Sciences, 

and Humanities 
F: Other Academics in Engineering 

Choice designs are difficult to control if self-administered. Thus, face-to-face 

interviews were conducted to ensure that the choice tasks were fully understood. 

Interviews lasted for between twenty minutes and thirty-five minutes. Identical 

surveys were undertaken at three Austrian universities (University of Vienna, 
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Technical University of Vienna, Vienna University of Economics and Business 

Administration) and at two Swiss universities (University of Zurich, Swiss Federal 

Institute of Technology at Zurich) between November 1989 and February 1990. 

Due to organisational problems the Swiss Federal Institute of Technology survey 

could be accomplished only in 1991 (January to March). Virtually identical surveys 

were carried out by Piet Rietveld and Hans Ouwersloot at two Dutch universities 

(University of Amsterdam, Free University Amsterdam), by Kenneth Button at the 

Loughborough University (both in spring 1991) and by Peter J.B. Brown at the 

University of Liverpool (summer and autumn 1991 ). In the Dutch and British surveys 

the contact decision section of the questionnaire was skipped. 

The sample design used for all the university surveys relied on exogenous 

stratification. The dimensions for stratification were the status of the subject (full 

professor and assistant professor/lecturer) and the discipline (natural sciences; 

social and economic sciences, and humanities; engineering). The sampling 

fractions where chosen to be equal to the population shares. The drawing of 

observations out of each stratum was done randomly (see Table 1 ). It is worthwile 

to note that the sample likelihood of this proportionately stratified sample reduces to 

that of random sampling and greatly facilitates the maximum likelihood estimation 

of stated choice models (see Fischer et al. 1990, Ben-Akiva and Lerman 1985, 

Lerman and Manski 1979). The surveys produced a total of 616 questionnaires 

generating 1669 media choice observations and 618 contact decision 

observations. 

4. Model Estimation and Results 

Borsch-Supan's HLOGIT program was used to estimate the stated choice models. 

HLOGIT estimates maximum likelihood parameters, utilizing a Marquardt-type 

modified Newton-Raphson procedure. Three scalar measures of performance on fit 

were used: Rho-squared (at market shares) and the adjusted rho-squared (at 

market shares) indicate how well the model at issue explains preferences relative 

to the so-called market shares model where all parameters in the stated choice 

model except the alternative-specific constants are set to zero; and the prediction 

success which measures the percentage of correct ex-post predictions. 
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The Stated Media Choice Model 

The stated media choice model developed emphasizes the influence of the context 

of the communication activity on media choice. Media characteristics are explicitly 

considered, along with variables characterising the communication activity itself. 

Two types of variables enter the indirect utility function U. The first type 

(uncontrolled interpersonal variables) attempts to measure the influence of feelings 

about and perceptions of communication media characteristics. The generic 

variable familiarity with the communication media and the alternative-specific 

variable (perceived) accessibility specific to e-mail are included. The second type of 

variables refers to characteristics of the communication context, such as the 

context-specific variables confidentiality and volume of communication as well as 

urgency and complexity of communication. 

The model was empirically tested using experimental data obtained from the media 

choice experiment (see section 3), in which physical mail media, courier services, 

telephone, facsimile and electronic mail were choice alternatives to complete 

information communication tasks. Physical mail media has deliberately been 

chosen as the base alternative serving as a base (or origin) of the utility scale. With 

the availability of the British and Dutch surveys carried out in 1991, the empirical 

data base could be greatly broadened in comparison to earlier papers of the 

authors (see Fischer et al. 1990, 1992). 

Table 2 presents coefficient estimates, asymptotic t-statistics and summary statistics 

of the model. The country-specific results relying on national segments of the data 

are summarized in table 3. The model achieves a high prediction accuracy in terms 

of all three measures of fit in spite of the simple specification. The rho-squared

values, for example, range from 0.28 (British stratum) to 0.44 (Dutch stratum). All the 

coefficients have the anticipated sign. Positive (negative) coefficients reflect positive 

(negative) marginal utilities. 

Analysis of the media perceptions showed that physical mail media, with 38.1 per 

cent of the· preferences, was the dominant communication medium. Facsimile was 

preferred in 27.6 per cent and telephone in 17.9 per cent of the cases, while courier 

services (10.5 per cent) and especially electronic mail (5.9 per cent) were preferred 

relatively infrequently. However, there were significant cross-national variations in 

preferences as indicated in table 3. 

12 



Table 2: Coefficient Estimates for Communication Media Choice 

Variable 

Familiarity with the Communication Media 

Accessibility to the Media 

Generic or 
Alternative Specific to 

generic 

electronic mail 
(1 if located in the organisational unit, O otherwise) 

Confidentiality of the Message 
(1 if confidential, O otherwise) 

Urgency of the Message 
(1 if urgent, 0 otherwise) 

Complexity of the Message 
(1 if complex, O otherwise) 

Volume of the Message 
(1 if long, 0 otherwise) 

Alternative Specific Constant 

Log-Likelihood at Zero 
Log-Likelihood at Constant 
Log-Likelihood at Convergence 
Rho Squared at Market Shares (adjusted) 
Prediction Success (in %) 

Stated (Predicted) Media Preferences (in %): 
Courier Services 
Telephone 
Facsimile 
Electronic Mail 
Physical Mail Media 

Number of Observations 

• Significant at the 0.05 level 

courier services 
telephone 
facsimile 

electronic mail 

courier services 
telephone 
facsimile 

electronic mail 

courier services 
telephone 
facsimile 

electronic mail 

courier services 
telephone 
facsimile 

electronic mail 

courier services 
telephone 
facsimile 

electronic mail 

13 

Parameter 
Estimate 

t-Value 

0.36 8.24* 

0.85 2.07* 

1.07 2.01· 
0.10 0.36 

-1.71 -7.11* 
-0.76 -1.00 

3.81 5.59* 
3.41 9.84* 
4.09 13.97* 
2.93 4.21* 

-0.33 -1.29 
-2.87 -7.84* 
0.06 0.31 

-1.13 -2.83* 

1.09 3.69* 
-3.82 -5.20* 
0.04 0.16 

-0.36 -1.22 

-3.30 -6.84* 
-0.31 -1.28 
-0.89 -3.19* 
-1.66 -4.09* 

-2686.15 
-2329.40 
-1496.12 

0.36 (0.35) 
68.2 

10.5 (11.8) 
17.9 (20.1) 
27.6 (24.0) 

5.9 (0.1) 
38.1 (44.0) 

1669 



Table 3: Coefficient Estimates of the Stated Communication Media Model by 
Country (t-values in parentheses) 

Variable Generic or Alternative Strata 
Specific to Austria Netherlands Great Britain Switzerland 

Familiarity with the 
Communication Media 

generic 

(Vienna) (Amsterdam) (Liverpool, (Zurich) 
Loughborough) 

0.38 (4.36). 0.40 (-4.77)* 0.34 (4.41)* 0.37 (3.43)* 

Accessibility to the Media electronic mail 1.93 (2.99)* 1.08 (1.93) 0.42 (1.27) 1.07 (1.36) 
(1 if located in the organisational 
unit, o otherwise) 

Confidentiality of the Message courier services 
(1 if confidential,O otherwise) telephone 

Urgency of the Message 
(1 if urgent,O otherwise) 

Complexity of the Message 
(1 if complex, o otherwise) 

Volume of the Message 
(1 if long, O otherwise) 

Alternative Specific Constant 

Log-Likelihood at Zero 
Log-Likelihood at Constant 
Log-Likelihood at Convergence 

facsimile 
electronic mail 

courier services 
telephone 
facsimile 

electronic mail 

courier services 
telephone 
facsimile 

electronic mail 

courier services 
telephone 
facsimile 

electronic mail 

courier services 
telephone 
facsimile 

electronic mail 

Rho Squared at Market Shares (adjusted) 
Prediction Success (in%) 

Stateded (Predicted) Media Preferences (in %): 
Courier Services 
Telephone 
Facsimile 
Electronic Mail 
Physical Mail Services 

Number of Observations 

• Significant at the 0.05 level 

0.72 (1.19) 1.04 (2.41)* 1.02 (1.87) 0.70 (0.84) 
1.48 (3.28)* 0.06 (0.16) -1.00 (-1.77) 0.59 (0.97) 

-1.88 (-4.32)* -2.06 (-5.97)* -1 .61 (-4.45). -2.31 (-3.0.)* 
-1.18 (-2.25)* -0.36 (-0.78) -1 .05 (-1.26) -0.46 (-0.60) 

4.34 (6.43)* 4.63 (10.04)* 3.54 (6.54)* 3.62 (4.24)* 
3.61 (7 .25)* 3.45 (7.89)* 4.49 (6.96)* 2.57 (3.73)* 
4.51 (9.87)* 4.53 (12.18)* 4.07 (9.13)* 5.49 (6.06)* 
2.82 (5.40)* 3.30 (6.55)* 3.30 (5.04)* 2.32 (3.26)* 

0.52 (0.95) -0.37 (-0.96) -0.60 (-1.46) 0.65 (0.88) 
-3.45 (-6.91)* -3.95 (-8.10)* -1.76 (-3.52)* -3.62 (-5.14)* 
0.59 (1.39) 0.24 (0.74) -0.17 (-0.56) 1.03 (1 .82) 

-1.85 (-3.60)* -1.30 (-2.63)* -0.59 (-1.01) -0.37 (-0.61 ) 

1.68 (2.28)* 0.97 (2.31). 1.63 (3.34)* 1.06 (1.32) 
-5.54 (-7.81)* -4.93 (-6.54)* -2.61 (-3.85)* -3.40 (-4.96)* 
0.59 (1.33) 0.25 (0.74) -0.17 (-0.56) 1.14 (1.82) 

-0.55 (-1.09) 0.05 (0.10) -0.41 (-0.58) -0.71 (-1.15) 

-4.93 (-4.92)* -3.47 (-5.14)* -2.64 (-3.30)* -4.68 (-4.01 )* 
-0.28 (-0.76) -0.03 (-0.11) -1.01 (-1.66) -0.37 (-0.77) 
-1.89 (-3.40)* -1.36 (-3.42)* 0.18 (0.53) -4.50 (-4.30)* 
-1.61 (-2.16)* -2.52 (-3.37)* -1.38 (-1.92) -2.42 (-2.85)* 

-597.10 
-538.56 
-287.52 

0.47 (0.43) 
71.2 

7.5 (8.9) 
23.2 (27.5) 
24.0 (20.8) 

8.4 (4.0) 
36.9 (38.8) 

371 

14 

-957.62 
-844.20 
-454.93 
0.46 (0.44) 

71.6 

12.4 (16.5) 
17.5 (21 .0) 
25.4 (21 .2) 

4.5 (0.0) 
40.2 (41.3) 

595 

-748.39 
-647.62 
-443.74 
0.31 (0.28) 

65.2 

12.3 (7.7) 
11.6 (9.3) 
30.1 (36.8) 

4.5 (2.2) 
33.5 (46.0) 

465 

-383.04 
-312.56 
-191.78 

0.39 (0.32) 
69.3 

7.1 (6.3) 
22.7 (26.0) 
28.5 (20.2) 

8.4 (2.5) 
43.3 (45.0) 
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Tables 2 and 3 clearly indicate the influence of context on preferences for 

communication media through varying levels of significance and magnitude of the 

parameter estimates of the explanatory variables. The media characteristic attempts 

to measure the influence of accessibility to electronic mail as perceived by the 

recipients. This alternative specific variable is significant, highly significant for 

Austrian scholars and least for British and Swiss scholars. The media characteristic, 

familiarity with the communication media, is strongly significant in all strata, but 

much less important compared to communication context variables. To gain some 

intuition for the magnitudes of the coefficient, and to measure the effects of this 
explanatory variable on media choice separately, the elasticities a log (Pia) I a log 

(Xia) were calculated. Familiarity elasticities refer to a percentage change of the 

fraction of individuals choosing a medium when the variable familiarity of each 

individual with this medium is raised by 1 unit. Concerning electronic mail and 

facsimile, the following patterns emerge: The probability that an individual will 

choose facsimile (electronic mail) increases from 0.343 (0.058) to 0.428 (0.111 ). 

The elasticities in the rarely chosen alternative electronic mail are of very large 

magnitude. As a regional pattern, the stratum of British scholars is least familiarity

responsive with respect to facsimile, while the stratum of Swiss scholars is least 

familiarity-responsive with respect to electronic mail. 

The context variables have an important influence on preference formation. One 

major substantial result is the significance of and the great weight given to the 

alternative-specific urgency variables in all strata. The complexity variables are 

much less significant. Only complexity of the communication activity specific to 

telephone is (highly) significant and important in all countries considered. The 

negative signs of the parameter estimates indicate a decrease in the odds of 

choosing telephone if the message is complex. Complexity specific to electronic 

mail shows a significant and negative effect only in the Austrian and Dutch 

samples. Volume of the message (specific to telephone) has - in accordance with a 

priori expectations - a strongly negative effect, regardless of the different national 

environments. Confidentiality specific to facsimile has a significant and negative 

influence across all countries while confidentiality specific to electronic mail is 

significant only in the Austrian case, with a negative effect. The coefficients point to 

the existence of barriers to communication. Barriers can be diagnosed for 

transmitting complex messages via telephone or electronic mail. The extra time

cost incurred in the case of using these media for complex communication tasks 

results in a negative shift in utility. The same holds true in the case of using the 
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telephone for long messages (the example used in the experimental design was a 

10-pages paper). Another barrier can be diagnosed for the transmission of 

confidential messages via facsimile and electronic mail. Again significant user costs 

occur, if one wants to make sure that the recipient gets the message confidentially. 

The empirical results clearly indicate that communication media choice behaviour 

is very context-dependent. Several cross-national differences in choice behaviour 

indicated through varying levels of significance and magnitude of the parameter 

estimates could be identified. First, the media characteristic accessibility to 

electronic mail was found to be important in explaining preferences in Austrian 

universities rather than in British and Swiss universities. Second, complexity of the 

communication activity specific to telephone is a highly significant variable with a 

strong and negative effect in all countries considered, while complexity specific to 

electronic mail shows a significant and negative effect only in the strata of Austrian 

and Dutch scholars. Third, confidentiality specific to facsimile has a strong negative 

influence on preference formation in all national contexts, but confidentiality specific 

to courier services only in the Dutch universities, and confidentiality specific to 

telephone and specific to electronic mail only in the stratum of Austrian scholars. 

The Stated Contact Decision Model 

The stated contact decision model developed emphasizes the influence of the 

decision context on contact decision. Individual and organisational characteristics 

of the decision maker are explicitly considered, along with variables characterising 

the potential contact person and his/her location. Three types of variables enter the 

indirect utility function. The first type attempts to measure the effect of individual and 

institutional characteristics of the contact decision maker. Basically the variables 

included reflect the differences in preferences for establishing a new direct contact 

as a function of age interacting with the professional status, the technical 

orientation, and co-operation incentives (measured in terms of contact intensity) of 

the organisational environment. The second type of variables measures the 

influence of the existing knowledge-based contact network of the decision maker 

on the contact decision. The third type of variables refers to context specific 

variables. A first subgroup relates to individual characteristics of the potential 

contact person, such as his/her professional status, his/her reputation and his/her 

language skills. A second subgroup of context specific variables including travel 
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costs and location specific dummies measure locational characteristics as well as 

barriers to establish a new direct contact. For the five locations (Munich, Prague (in 

the case of the Austrian stratum)/Paris (in the case of the Swiss stratum), Lisbon, 

Los Angeles, Tokyo) used in the scenarios four location specific dummies 

(excluding Munich) have been constructed which take the value O if the perceived 

costs are prohibitive for realising a contact with a scholar at the corresponding 

location, and the value 1 otherwise. The location specific dummies may be viewed 

to reflect the perceived attractiveness of the contact place in face of cost 

considerations. 

The stated binary logit model was empirically tested using experimental data from 

the contact decision experiment (see section 3) in which respondents were asked 

to indicate contact decisions (yes/no) for a number of hypothetical scenarios. The 

contact decision experiments were undertaken only in the Austrian and Swiss 

university surveys. 

Table 4 presents coefficient estimates, asymptotic t-statistics and summary statistics 

of the model. The country-specifc results relying on the Austrian and Swiss 

segments of the data are summarized in table 5. With an adjusted rho-squared (at 

market shares) of 0.25 and a prediction success of 77.7 % the model performs 

reasonably well in spite of the simple specification. The model performs much 

better in the stratum of Austrian scholars (rho-squared bar: 0.33, prediction success: 

80.3 %) than in the stratum of Swiss scholars. All the significant coefficients have 

the anticipated sign. Positive (negative) coefficients reflect positive (negative) 

marginal utilities. 

Table 5 clearly indicates the influence of different institutional environments in 

Austria and Switzerland for the contact decision through varying levels of 

significance of the variables characterising the contact decision maker and his/her 

institution. International orientation of the personal knowledge-based contact 

network is the only variable belonging to the first type of variables which is 

significant in both, the Austrian and Swiss strata. This variable, however, gets a 

considerably greater weight in the Austrian case. All the other individual and 

institutional characteristics are only significant in the stratum of Austrian scholars. 

Age interacting with the professional status negatively influences the contact 

decision behaviour. Full professors older than 50 years are less likely to realise a 

new contact. Technical orientation of the university has a strong negative influence. 
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This may look strange at the first glance, but can be explained by the fact that 

scholars in the engineering field tend to be strongly nationally oriented and if 

internationally then primarily towards the German speaking countries. Co-operation 

incentives have a significant positive influence. In the Swiss stratum there is a 

negative effect which is, however, insignificant at the 0.05 level. 

Table 4: Coefficient Estimates for Contact Decision 

Variable 

Individual Characteristics of the Contact Decision Maker 
Age and Status (1 if older than 50 years and full professor, 0 otherwise) 

Individual Knowledge-Based Contact Network 
Orientation (1 if international, 0 otherwise) 

Organisational Environment of the Contact Decision Maker 
Co-operation Incentives (average contact intensity) 

Institutes of Technology (1 if school of technology, 0 otherwise) 

Characteristics of the Potential Contact Person 
Professional Status (1 if full professor, 0 otherwise) 
Reputation (1 if high, O if low) 
Language Skills (1 if perfect in English or German, O otherwise) 

Location of the Potential Contact Person and 
Perceived Attractiveness of the Place 

Prague (Austrian strata)/Paris (Swiss strata) 
Lisbon 
Los Angeles 
Tokyo 

Travel Costs 

Alternative-Specific Constant 

Log-Likelihood at Zero 
Log-Likelihood at Constant 
Log-Likelihood at Convergence 
Rho-Squared at Market Shares (adjusted) 
Prediction Success (in %) 

Stated (Predicted) Positive Contact Decisions 

Number of Observations 

• Significant at the 0.05 level 

18 

Parameter 
Estimate 

t-Value 

-0.77 -2.58* 

0.97 4.46* 

0.19 2.19* 
-0.71 -2.77* 

0.24 1.17 
0.63 3.11 * 
0.79 3.34* 

1.59 4.82* 
2.49 6.61* 
4.00 6.31* 
6.07 7.16* 

-0.29 -5.63* 

-2.06 -3.63* 

-428.37 
-415.84 
-300.15 

0.28 (0.25) 
77.7 

60.0 (74.6) 
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Table 5: Coefficient Estimates of the Stated Preference Contact Decision Model 
by Country (t-values in parentheses) 

Variable Strata 

Individual Characteristics of the Contact Decision Maker 
Age and Status (1 if older than 50 years and 
full professor, O otherwise) 

Individual Knowledge-Based Contact Network 
Orientation (1 if international, O otherwise) 

Organisational Environment of the Contact Decision Maker 
Co-operation Incentives (average contact intensity) 
Institutes of Technology (1 if school of technology, O otherwise) 

Characteristics of the Potential Contact Person 
Professional Status (1 if full professor, O otherwise) 
Reputation (1 if high, O if low) 
Language Skills (1 if perfect in English or German, 0 otherwise) 

Location of the Potential Contact Person and 
Perceived Attractiveness of the Place 

Prague (Austrian strata)/Paris (Swiss strata 
Lisbon 
Los Angeles 
Tokyo 

Travel Costs 

Alternative-Specific Constant 

Log-Likelihood at Zero 
Log-Likelihood at Constant 
Log-Likelihood at Convergence 
Rho-Squared at Market Shares (adjusted) 
Prediction Success (in %) 

Stated (Predicted) Positive Contact Decisions 

Number of Observations 

* Significant at the 0.05 level 

Austria 
(Vienna) 

-0.95 (-2.46)* 

1.22 (4.05)* 

0.74 (2.24)* 
-2.52 (-2.59)* 

0.16 (0.59) 
0.54 (1.91) 
0.65 (2.03)* 

0.88 (1.99)* 
5.20 (2.86)* 
9.99 (2.95)* 

13.73 (2.80)* 

-0.69 (-2.63)* 

-4.56 (-2.32)* 

-260.63 
-255.15 
-158.48 

0.38 (0.33) 
80.3 

58.5 (70.2) 

376 

Switzerland 
(Zurich) 

-0.54 (-0.97) 

0.67 (1.97)* 

-1.70 (-1.35) 
0.14 (0.24) 

0.22 (0.98) 
0.80 (2.50)* 
0.79 (2.00)* 

2.22 (3.79)* 
4.55 (2.47)* 
8.00 (2.15)* 

13.97 (2.36)* 

-0.90 (-2.16)* 

8.29 (1.31) 

-167.74 
-160.23 
-119.40 

0.25 (0.17) 
75.6 

62.4 (75.2) 
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The decision context variables show an important effect on preference formation, 

across the two countries. The variables appear to be much more important than the 

individual and organisational characteristics of the contact decision maker and 

his/her organisational environment. The travel cost variable is highly significant, 

has the expected negative sign, and is rather robust across the two strata. The 

same is true for the location specific dummies where considerably greater weight is 

given to Tokyo as contact place, followed by Los Angeles, Lisbon and finally 
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Prague/Paris. The relatively low parameter value of Prague (Austrian stratum) 

evidently points to the barrier of the iron curtain which was still present at the time of 

the survey. Language skills are found to be important characteristics of the potential 

contact partner which positively influence the contact decision. His/her professional 

status - in contrast to the reputation - does not play a significant role at all. 

In summary, the results clearly indicate the importance of the context variables in 

general and in particular the importance of the location specific dummies reflecting 

the perceived attractiveness of specific contact places in different cultural regions, 

the cost variable, as well as the language skills and the reputation of the potential 

contact partner. Several cross-national differences in decision behaviour were 

identified. First, international orientation of the personal knowledge-based contact 

network and co-operation incentives of the institutional environment were found to 

be important in explaining preference formation of Austrian scholars. In the Swiss 

stratum considerably less weight is given to the first variable, while the second one 

shows even a negative, but very weak influence. Second, the individual 

characteristics older than 50 years and full professor as well as the technical 

orientation of the organisational environment negatively influence the contact 

decision in Austrian universities, while they are insignificant in Swiss academia. 

Finally, the reputation of the potential contact person or in other words the expected 

increase in the knowledge potential associated with a new link in the personal 

contact network tends to have a stronger effect on preference formation of Swiss 

than of Austrian scholars. 

5. Summary and Conclusions 

The paper makes a modest attempt to develop a conceptual framework and a 

methodology for analysing the context-specific nature of communication behaviour 

at the individual level. Two particular forms of communication are dealt with: 

communication media choice and contact decision behaviour in academia. The 

methodology suggested is based on a micro-level approach which combines 

discrete choice theory with laboratory choice experiments to develop stated media 

choice and contact decision models devised by the following features: the models 

treat media choices and contact decisions as particular forms of discrete choices, 

they are based on the individual decision maker rather than on aggregates, they 

rely on stated (preference) rather than on revealed (preference) data. 
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Stated choice models owe their current popularity to two major sources: the 

development and refinement of random utility choice theory, and significant 

advances in the design of statistical experiments which allow to analyse individual 

decisions under rigorously controlled conditions. From a theoretical perspective, 

stated and revealed choice models share common theoretical underpinnings. Both 

assume that individuals arrive at some choice by integrating partsworth utilities 

associated with the attribute levels of choice options according to simple decision 

rules (see Louviere and Timmermans 1990). The main difference lies in the way 

data are collected and analysed. Revealed choice models are based on strong 

assumptions among individuals, errors in variables, correlations among the random 

components of choice utilities, collinearity and limited ranges of variation of 

explanatory variables, etc. Stated choice models are more flexible because one 

can control for many of these problems which occur with observational data. One 

major caveat of stated choice models, however, needs to be mentioned: the 

problem of external validity. In contrast to revealed choice models stated ones 

suffer from lower prima facie validity in that choices are made in hypothetical rather 

than real choice environments. 

The data were obtained from laboratory media choice and contact decision 

experiments carried out in nine universities (Austria: University of Vienna, Technical 

University of Vienna, Vienna University of Economics and Business Administration; 

The Netherlands: University of Amsterdam, Free University Amsterdam; Great 

Britain: Loughborough University, The University of Liverpool; Switzerland: 

University of Zurich, Swiss Federal Institute of Technology at Zurich). Four 

contextual variables were incorporated into fractional factorial designs with 16 

different hypothetical media choice and 32 different hypothetical contact decision 

environments, respectively. The sample design for the surveys relied on 

proportionate exogenous stratification. With this sample design the maximum 

likelihood estimation of the stated choice models could be greatly facilitated. 

The models perform well in terms of fit and prediction accuracy. The signs of the 

coefficient estimates have a fairly stable pattern across the countries considered. 

This gives us confidence in the robustness of the models and the validity of our 

conclusions. Significant variations in the levels of significance and magnitude of the 

explanatory variables provided evidence of the strong influence the context has on 

media choices and contact decisions. 
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The results demonstrate that an experimental design approach to communication 

behaviour analysis can yield sensible and useful results when combined with 

discrete choice models such as the MNL model approach. When revealed data are 

lacking, suspect, or otherwise deficient, laboratory choice experiments represent an 

attractive alternative to revealed choice analysis. 
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