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PREFACE

On several occasions the need for dedicated international
high-speed data channels at IIASA has been discussed. While the
advantages of such communication facilities for an international
o~ganization like IIASA a~e clear, the cost is a major barrier.
Before any detailed cost/benefit analysis can be conducted, it is
necessary to know more about the communication patterns currently
existing within IIASA. These patterns are most meaningful if tak
en in their total context, i.e. if the broadest range of communi
cation media are evaluated.

In early 1977 an analysis was conducted of external communi
cation mechanisms currently in use at IIASA. This analysis was
based on a six-month sample (September 76 through February 77) of
the communication traffic via ten different media (telephone,
telegrams, night letters, European telex, Non-European telex,
travel by IIASA staff, visitors to IIASA, workshops, mail, and
IIASA publications). By condensing the data for telegrams,
nightletters, European telex, and Non- European telex into one
mode an analysis of seven general modes was then conducted. The
analysis did not include local telephone traffic (i.e. non long
distance) nor did it cover incoming messages via mail,
telex/telegram or telephone or internal seminars.

While this study has helped to cla~ify a portion of the
current communication t~affic at IIASA, it does not answer the
question regarding the justification for high-speed data chan
nels. That answer will evolve, but in the meantime this report
can provide useful data on what now exists. Even so, this is a
snapshot of the situation several months ago and even now data
traffic for telexes, as an example, is increasing.

A further study is also recommended of the internal communi
cation patterns within IIASA. Such a study could follow the form
of the Communication Audit offered by the International Communi
cation Association (ICA) (Goldhaber, G.M. et al. "ICA Communica
tion Audit Survey Instrument: 1977 Organizational Norms,", undat
ed report, State University of New York at Buffalo) and would
provide details on the communication patterns of the staff at
IIASA with a focus on their interaction with each other. Such a
study can be justified for several reasons. First, it would pro
vide useful insight into the organizational and management rela
tionships at IIASA. Second, it would provide an indication of the
patterns of communication between scientists which could be ex
tended back to the home institutions of IIASA scientists if high
speed communication channels were available for computer
communication systems (e.g. computer conferencing).

The data base used for this study is in machine-readable
form and is available for additional analysis. Interested indivi
duals should contact U. Sichra (X-293) or D. Penniman (X-498).
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1.0 INTRODUCTION

1.1 Organization of Report

~he survey of external communication activity is organized
in two major parts: (1) the body of the report which summarizes
the results for each communication mode on the basis of overall
traffic,' monthly variations, cost center variations, extent of
private usage of selected modes, and general results and (2) de
tailed appendices for each communication mode including analysis
by country. Sampling technique and method of analysis are
described in the following sections of the introduction.

1.2 Sampling Technigue

For the six-month period &eptember 1976 through February
1977 all available data on communication activity for the modes
shown in Table 1.1 were collected from a variety of sources at
IIASA. Table 1.1 indicates the sources of data for each mode and
any estimates, assumptions, or limitations related to data for
each mode.

In cases where modes involved personal use (e.g. travel,
telex, telephone) and that data were included in the sample, all
names or personal identification were eliminated from the data
base to prevent invasion of privacy.

1.3 Method of Analysis

The data base of source data was constructed around a basic
record format which could be used across all modes of communica~

tion to be evaluated. This basic record contained the fields
shown in Table 1.2.

1.3.1 Processing Routines

A series of processing routines were written to select and
analyze each subset of data by communication mode. These routines
cumulated data by mode for each country by month and cost center
plus summarized data across all cost centers and across all
months. The tables generated by these routines appear in Appen
dices A through J. For each table an average monthly cost and
frequency were generated where appropriate and cumulative totals
were generated for each variable. The basic variables analyzed
for each mode were necessarily tailored for that mode, but gen
erally included a total length measure (e.g. words, minutes,
days), cost (AS), frequency of usage, average length per unit,
and average cost per unit.
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1.3.2 Special Cost Estimations

Only the visitors expenditure record from Cost Center 100
(Director's Office) was available and therefore the average trav
el expenses for a visitor are based on this limited data. The per
diem costs are standard for standard visitors. Thus it was possi
ble to compute the average cost of a visitor day (i.e. travel +
per diem). This, on the other hand, gives a low estimate of cost
per visitor day, due to the occasional arrival of some special
visitors with extra fees.

The data available for vorkshop expenditures only included
travel expenses and per diems. From them an average expenditure
for a workshop attendee day was computed. In our sample period
there were a few workshops which did not debit the cost center
budgets. The average expenses for workshops in a month were com~

puted, however, as if there had been no free-of-charge workshops.
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TABLE 1.2: STANDARD DATA BASE RECORD FORMAT FOR COMMUNICATION
HODE USAGE DATA

FIELD TYPE

Communication Mode
Begin Date
End Date
Destination
Length (2)

Cost Center
Cost

FIELD LENGTfi
(characters) (1)

2
o
8

28
10

3
14

TYPICAL
CONTENTS

TR (indicating travel)
76 8 27
76 8 30
Switzerland
4 (e.g. days, units vary

with mode)
520
7374.0~ (Austrian Schillings)

(1) Without type-separating blanks

(2) For travel, visitors, and workshops this field contains ~ and
the value is computed directly from begin and end dates.



-10-

2.0 SUMMARY OF RESUL7S

This section contains aggregated summaries of the detailed
data presented in the appendices. Where possible, data are
grouped into useful subsets or parameterized to allow comparisons
across modes, months, and cost centers, for example.

2.1 Overall Traffic

Table 2.1 presents a summary of frequency, unit cost, and
cost per month for each mode analyzed. A rough estimation of com
munication output rate based on words per unit by mode is shown
in Table 2.2 as a preliminary means of comparison. This compari
son technique clearly does not take into account the qualitative
differences in each mode as a means for accomplishing different
communication goals and is based on several arbitrary assumptions
identified in footnotes to the table. .

Figures 2.1.a, 2.1.b and 2.1.c present illustrations of the
proportion of communication allocated to each general mode class
using the cost data from Table 2.1 and the parameterized data of
Table 2.2. ~member that these figures are based upon all of the
assumptions noted in Table 2.2. Even so, these graphs provide a
rough indication of the expenditures, usage, and cost per word
for the various modes.

On the basis of this analysis travel consumes the greatest
single portion of expenditure while reports by far outstrip all
other modes in terms of words transmitted.

2.2 Monthly Variation

Fluctuations in communication activity (by frequency of
usage) for each mode by month are shown in Figure 2.2. Each line
represents a different form of communication and the time scale
is shown in months for the six-month sample. This figure indi
cates the relative stability or instability of usage by mode. As
an example telephone usage remains relatively stable across time
while workshops showed wide variation by month in the sample.

2.3 Cost Center Variations

Based on the data by cost center in Appendices A through J
an analysis of grouped data for cost centers according to the
sets shown in Table 2.3 was conducted. Notice that the cost
center numbers are not current, but reflect historical usage of
these numbers during the time period covered by the sample (based
on cost center listing dated January 1, 1976, and revisions as of
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January 1, 1977). Figure 2.3 shows the relative proportion of
activity across all communication modes by each cost center
grouping. The rate data is based on the assumptions of Table
2.2. The cost data is based on material presented in Appendices A
through J. It should be noted that the variations between cost
center groupings provides a rough indication of level of "exter
nal contact" by each group.

From this analysis there is clear indication that a wide
variation in expenditure exists between various cost center
groupings. This data should be compared with overall bUdget data
for each grouping (not availabl~ in this report). In addition,
there is general agreement between the proportion of expenditure
by cost center grouping and the proportion of words produced by
the same group. This indicates that all cost centers are paying
relatively the same per word and therefore using about the same
mix of modes. There are certainly some exceptions to this and a
detailed analysis of data in the Appendices can provide each cost
center group with a better insight into its own communication
mode selection pattern.

2.4 Private Expenses

Figure 2.4 illustrates the proportion of usage for private
purposes of selected modes of communication based on expenditure.
The percentage by frequency of usage is also given as parentheti
cal data. In one mode (trips) the data were not evaluated and in
other modes (visitors, workshops, reports) its analysis was not
appropriate. In the case of outgoing mail the percentage
represents an estimate by staff in the mail room and is not based
on data in our sample. For European telexes we do not have an
estimate of private expenditures. The analysis indicates that a
relatively small proportion of the total communication usage is
charged to personal activity (telephone is the greatest with over
20 %) •

2.5. General Results

This overall analysis has provided insight into usage pat
terns at IIASA for each of seven general external modes of com
munication. While mode selection is a function of many factors
besides cost per word, the usage of each mode is generally relat
ed to cost. In addition, some modes are clearly selected because
of their speed (e.g. telex and telephone) or interactive nature
(e.g. travel, workshop, visitors, and telephone). The role that
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high speed data channels would play in IIASA's communication ac
tivities could be quite significant, just from this preliminary
analysis. Some of the functions could include:

• Message switching (automated mailbox)
• Computer conferencing
• Conference planning
• Report planning ana reviewing
• Report- production/distribution

The justification from a cost standpoint will require further
analysis but the data in this report should provide the basis for
that analysis.
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TABLE 2.1: ANALYSIS CF SIX-MONTH SAMPLE OF
COMMUNICATION MODES AT IIASA (1)

Communication
Mode

Telephone
Telegrams
Night Letters
European Telex
Non European Telex
Travel Days (3)
Visitor Days (4)
Workshop Attendee
-days (7)
Mail
Report Pages
Printed

#/~10.

370
33
23

300
65

245
190

210
4,900

360,000

Unit
Cost (AS)

105
270
270
10(2)

135
1,300
1,180(5)

7lB(6)
15(2)

0.57

Cost/I-l0.
(AS)

39,000
8,900
6,200
3,000
8,800

320,000
225,000

150,000
73,500(8)

205,000

(1) All values rounded
(2) Estimated based on experience of individuals handling this

mode
(3) Travel days = No. of trips x trip length

(Avg: 3L6/Mo.) (Avg: 7.7/trip)
(4) Visitor days = No. of visitors x length of stay

(Avg: l8.2/Mo.) (Avg: l0.S/visitor)
(5) Estimated based on expenditures for Cost Center 100
(6) Includes only travel costs and per diems
(7) Workshop Attendee-days =

No. of workshops x days/workshop x attendees/workshop
(Avg: 2/Mo.) (Avg: 3.l/wsh.) (Avg: 34.2/wsh.)

(8) Excludes monthly average cost of 25,700 AS for publication
mailing which has been included in pUblications costs.
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TABLE 2.3: COST CENTER GROUPINGS
USED FOR SUMMARY ANALYSIS

Group Name Cost Centers (1)

• Director's Office
• Conferences/PR
• Services (Scientific)
• Administration

Research Programs

• Energy
• Food/Agriculture

Research Areas

• Resources/Environment
Human Settlement and Services

• Management and Technology
• System and Decision Sciences

General Research

100
110 - 140
150 - 180
200 - 290

510 - 570
610 - 630

650 - 700
730 - 740
770 - 790
810 - 830

850

(1) All cost center numbers were converted to the new clas
sification as of January 1977 to provide for data consolida
tion.
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FIGURE 2.2: MONTHLY FLUCTUATION OF COMMUNICATION MODE USAGE
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FIGURE 2.3: PROPORTION OF COMMUNICATION ACTIVITY BY EACH
COST CENTER GROUPING (WORDS TRANSFERRED AND AS)
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FIGURE 2.4: PROPORTION OF EXPENDITURE AND ACTIVITY
FOR SELECTED COMMUNICATION MODES FOR PRIVATE STAFF USAGE
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APPENDICES

The appendices in this section contain the det2iled analysis
of the sample data for each mode of communication. Each appendix
is divided into three sections: (1) an overall summary for that
mode, (2) a summary by month, and (3) a summary by cost center.
In addition, for certain modes private usage is also analyzed.
These listings show values by country for length (e.g. days,
words, minutes), cost (tot2l), number (amount of usage), average
length per usage and average cost per usage. In addition, for the
data by cost center and the data for the entire sample the month
ly average cost and amount of usage are shown. Special cost
center numbers used include: 0 for summed data across all
centers, 1 for private expenditures and 2 for visitors service.
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APPENDIX A

TELEPHONE

SAt~PLE DATA:

By Country for the Whole Period and All Cost Centers
By Month for All Cost Centers
By Cost Center for the Whole Period
Private
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APPENDIX B

TELEGRAMS

SAMPLE DATA :

By Country for the Whole Period and All Cost Centers
By Month for All Cost Centers
By Cost Center for the Whole Period
Private
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APPENDIX C

NIGHT LETTERS

SAMPLE DATA :

By Country for the Whole Period and All Cost Centers
By Month for All Cost Centers
By Cost Center for the Whole Period
Private
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APPENDIX D

EUROPEAN TELEX

SAMPLE DATA :

For All Months and All Cost Centers
By Month for All Cost Centers
By Cost Center for the Whole Period
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APPENDIX E

NON-EUROPEAN TELEX

SAMPLE DATA :

By Country for the Whole Period and All Cost Centers
By Month for All Cost Centers
By Cost Center for the Whole Period
Private
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APPENDIX F

TRIPS

SAMPLE DATA :

For All Months and All Cost Centers
By Month for All Cost Centers
By Cost Center for the Whole Period
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APPENDIX G

VISITORS

SAMPLE DATA :

For All Months and All Cost Centers
By Month for All Cost Centers
By Cost Center for the Whole Period
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WORKSHOPS

SAMPLE DATA :

For All Months and All Cost Centers
By Month for All Cost Centers
By Cost Center for the Whole Period
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APPENDIX I

SAMPLE DATA :

For All Months and All Cost Centers
By Month for All Cost Centers
By Cost Center for the Whole Period
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APPENDIX J

REPORTS

SAMPLE DATA :

For All Months and All Cost Centers
By Month for All Cost Centers
By Cost Center for the Whole Period
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